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LETTER OF TRANSMITTAL 

The Brookings I n s  t i  t u t i o n  
Washington, D .  C .  
November 30, 1960 

HON , JOHN A .  JOHNSON 
Chairman, Committee on Long-Range S t u d i e s  
Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  
Washington, D .  C .  

DEAR MR. JOHNSON: 

S t u d i e s  on t h e  Impl i ca t ions  of  Peacefu l  Space Act ivi t ies  f o r  Human A f f a i r s , "  

which has  been prepared f o r  your Committee on Long-Range S t u d i e s  of  t h e  

Nat iona l  Aeronaut ics  and Space Adminis t ra t ion ,  pursuant  t o  Sec t ion  102(c) 

of  t h e  Nat iona l  Aeronaut ics  and Space A c t  of 1958. This  s e c t i o n  s p e c i f i e s  

t h a t  t h e  "ae ronau t i ca l  and space ac t iv i t i e s  of  t h e  United S t a t e s  s h a l l  be  

so conducted as t o  c o n t r i b u t e  ma te r i a l ly"  t o  several o b j e c t i v e s ,  among which 

i s  " ( 4 )  es tab l i shment  of long-range s t u d i e s  of t h e  p o t e n t i a l  b e n e f i t s  t o  be 

ga ined  from t h e  o p p o r t u n i t i e s  f o r ,  and t h e  problems involved i n  t h e  u t i l i z a -  

t i o n  of  a e r o n a u t i c a l  and space a c t i v i t i e s  f o r  peacefu l  and s c i e n t i f i c  pur-  

poses ." 

I am pleased  t o  t ransmi t  herewith a r e p o r t  on "Proposed 

I n  seeking  a s s i s t a n c e  i n  c a r r y i n g  ou t  t h e  o b j e c t i v e s  o f  t h i s  s e c t i o n ,  

NASA, through your Committee, and t h e  Brookings I n s t i t u t i o n  agreed t h a t  

t h e r e  was a wide range of s t u d i e s  i n  t h e  s o c i a l  s c i ences  t h a t  could  be  

made of  t h e  p o t e n t i a l  b e n e f i t s  and problems a r i s i n g  from t h e  peacefu l  use 

of  space.  

some g u i d e l i n e s  had t o  be e s t a b l i s h e d  t o  a i d  i n  t h e  o r d e r l y  s e l e c t i o n  and 

proper  suppor t  of those  s t u d i e s  t h a t  would c o n t r i b u t e  most e f f e c t i v e l y  t o  

t h e  p o l i c i e s  and purposes of t h e  Congress as s t a t e d  i n  t h e  Nat iona l  Aero- 

n a u t i c s  and Space Act .  It was be l i eved ,  t h e r e f o r e ,  t h a t  i f  a program of  

such s t u d i e s  were t o  be developed, NASA would be  i n  a b e t t e r  p o s i t i o n  t o  

d i scha rge  i t s  s t a t u t o r y  r e s p o n s i b i l i t i e s .  The a t t a c h e d  r e p o r t  i s  designed 

t o  assist i n  t h e  development of t h a t  k ind  of comprehensive and long-term 

I n  f a c t ,  t h e  f u l l  range of  p o s s i b l e  s t u d i e s  was so  g r e a t  t h a t  



program o f  r e sea rch  and s tudy .  

o f  NASA a wide range  of  s t u d i e s  r ega rd ing  t h e  s o c i a l ,  economic, p o l i t i c a l ,  

l e g a l ,  and i n t e r n a t i o n a l  imp l i ca t ions  of  t h e  use  of  space f o r  peacefu l  and 

s c i e n t i f i c  purposes .  

The r e p o r t  recommends f o r  t h e  cons ide ra t ion  

The.agreed upon mul t ip l e  o b j e c t i v e s  of t h e  r e p o r t  would be  w e l l  se rved  

i f  i t  gene ra t e s  r e sea rch  a c t i v i t i e s  w i t h i n  as w e l l  as o u t s i d e  of NASA i n  

accordance with t h e  i n t e r e s t s  of  those  i n  t h e  academic community, p r i v a t e  

r e sea rch  o r g a n i z a t i o n s ,  i n d u s t r y ,  and o t h e r  government agencies .  Therefore ,  

some material i s  inc luded  which, wh i l e  f a m i l i a r  t o  NASA, i s  f e l t  t o  be  

necessary  background f o r  those  who have no t  been c l o s e  t o  some of  t h e  problems 

d iscussed .  

The Brookings s t a f f  members and t h e  consu l t an t s  r e s p o n s i b l e  f o r  t h e  

s tudy  c o l l a b o r a t e d  through a series of  monthly two-day conferences.  I n  

a d d i t i o n ,  over  200 people  were in te rv iewed throughout t h e  course  o f  t h e  

p r o j e c t .  These persons by c o n t r i b u t i n g  t h e i r  exper ience ,  imagina t ion ,  and 

c r i t i c a l  i n s i g h t  have been of  g r e a t  a s s i s t a n c e  i n  t h e  p repa ra t ion  of t h i s  

r e p o r t .  Throughout t h e  p repa ra t ion  o f  t h e  r e p o r t  t h e  I n s t i t u t i o n  has  had t h e  

wholehearted coopera t ion  of  your Committee on Long-Range S t u d i e s ,  whose assis- 

tance  t h e  I n s t i t u t i o n  acknowledges wi th  g r a t i t u d e .  

Midway i n  t h e  p r o j e c t ,  t h e  views o f  t h e  s t a f f  were eva lua ted  and enhanced 

by t h e  p a r t i c i p a t i o n  a t  a two-day conference o f :  Lincoln P. Bloomfield,  Direc- 

t o r ,  United Nat ions P r o j e c t ,  Center  f o r  I n t e r n a t i o n a l  S t u d i e s ,  Massachuset ts  

I n s t i t u t e  of  Technology; George Clement, Ass i s t an t  t o  t h e  P r e s i d e n t ,  t h e  RAND 

Corpora t ion ;  Deane Davis ,  P r o j e c t  Engineer ,  Centaur ,  Convair As t ronau t i c s ;  

A l f r ed  J .  deGrazia ,  D i r e c t o r ,  Center f o r  Applied S o c i a l  Research,  New York 

Un ive r s i ty ;  Joseph M .  Goldsen, Senior  S t a f f  , t h e  RAND Corporat ion;  H .  F i e i d  

Havi land,  J r . ,  D i r e c t o r  of  Fore ign  P o l i c y  S t u d i e s ,  t h e  Brookings I n s t i t u t i o n ;  

Bert F. H o s e l i t z ,  D i r e c t o r ,  Research Center i n  Economic Development and C u l t u r a l  

Change, Un ive r s i ty  of  Chicago; Melvin Kranzberg, E d i t o r ,  Technology and Cu l tu re ,  

Case I n s t i t u t e  of  Technology; Daniel Lerner ,  P ro fes so r  of  I n t e r n a t i o n a l  Communi- 

c a t i o n s ,  Center f o r  I n t e r n a t i o n a l  S t u d i e s ,  Massachuset ts  I n s t i t u t e  of Technology; 

J i r i  Nehnevajsa, P ro fes so r ,  Department of  Sociology,  Columbia Un ive r s i ty ;  Jack  

C .  Oppenheimer, Execut ive S e c r e t a r y ,  NASA Committee on Long-Range S t u d i e s ;  

Harvey P e r l o f f ,  D i r e c t o r ,  Program of  Regional S t u d i e s ,  Resources fax t h e  Fu tu re ;  

Henry W .  Riecken, Head, O f f i c e  of S o c i a l  Sc ience ,  Nat iona l  Sc ience  Foundat ion;  

and Oscar Schach te r ,  D i r e c t o r ,  General  Legal D iv i s ion ,  United Nat ions.  



1 
The s t u d y  was d i r e c t e d  by Donald N .  Michael,  who is p r i m a r i l y  r e s p o n s i b l e  

f o r  t h e  i n t e r p r e t a t i o n s ,  conc lus ions ,  and recommendations i n ,  and t h e  f i n a l  

d r a f t i n g  o f  t h i s  r e p o r t .  

E .  S t r i n e r  of t h e  Brookings I n s t i t u t i o n ;  Raymond A .  Bauer, P r o f e s s o r  of Business 

Adminiatrat ion,  Harvard Graduate School of Business Adminis t ra t ion;  Richard L. 

Meier, P r o f e s s o r ,  School o f  Na tu ra l  Resources,  U n i v e r s i t y  of Michigan; Aaron 

B.  Nadel, Technical  M i l i t a r y  Planning Operat ion,  General  Electr ic  Company; 

Co l l abora t ing  with him were Jack  Baranson and Herbe r t  

Herbe r t  A.  Shepard, P ro fes so r  o f  Behavioral  Science,  Case I n s t i t u t e  of Tech- 

nology; and Chr i s tophe r  Wright, Executive D i r e c t o r ,  Council f o r  Atomic Age 

S t u d i e s ,  Columbia Un ive r s i ty .  S u b s t a n t i a l  c o n t r i b u t i o n s  i n  t h e  form of work 

papers on s p e c i f i c  t o p i c s  were made by Jack  Baranson and Mary E .  Robinson o f  

t h e  Brookings I n s t i t u t i o n ;  C u r t i s  H.  Barker ,  Center f o r  I n t e r n a t i o n a l  S t u d i e s ,  

Massachusetts I n s t i t u t e  of Technology; Earl  W. L i n d v e i t ,  Washington, D .  C.; 

and Messrs. Nadel, Wright, and Bauer (with Edward E .  Furash,  A s s i s t a n t  E d i t o r ,  

Harvard Business  Review). Research a s s i s t a n c e  was provided by Ruth Darmstadter,  

Leonard Schwartz, and Jane  Webbink. 

Haviland, Jr . ,  Bert G .  Hickman, Mark Massel, and Ralph W .  Watkins, a l l  of t h e  

Brookings s t a f f ,  reviewed s e c t i o n s  of t h e  r e p o r t ;  a p p r e c i a t i o n  i s  expressed t o  

them as w e l l  as t o  Kathleen Sprou l ,  who e d i t e d  t h e  t r a n s c r i p t .  

made under t h e  g e n e r a l  supe rv i s ion  of James M. M i t c h e l l ,  D i r e c t o r  o f  t h e  

Conference Program on Pub l i c  A f f a i r s .  

Charles  Clapp, Robert W .  H a r t l e y ,  H .  F i e l d  

The s t u d y  was 

The Brookings I n s t i t u t i o n  is p a r t i c u l a r l y  indebted t o  t h e  fol lowing 

people  who took time o u t  o f  t h e i r  busy schedules  t o  review s p e c i f i c  s e c t i o n s  

o f  t h e  d r a f t  r e p o r t :  Lloyd V .  Berkner,  P r e s i d e n t ,  Associated U n i v e r s i t i e s ,  

I n c , ;  S c o t t  Buchanan, Consu l t an t ,  Center f o r  t h e  Study of Democratic I n s t i -  

t u t i o n s ;  John J .  Corson, D i r e c t o r ,  McKinsey and Company; Cora Du Bois ,  Pro- 

f e s s o r ,  Department of Anthropology, Harvard U n i v e r s i t y ;  Morton M. Grodzins,  

P r o f e s s o r ,  Department o f  P o l i t i c a l  Science,  U n i v e r s i t y  of Chicago; Caryl  P. 
Haskins ,  P r e s i d e n t ,  Carnegie I n s t i t u t i o n  of Washington; James R. K i l l i a n ,  

Chairman o f  t h e  Corporat ion,  Massachusetts I n s t i t u t e  of Technology; Herbert  

E, Krugman, D i r e c t o r  of Research, Raymond Loewy A s s o c i a t e s ;  Nathan Maccoby, 

P r o f e s s o r ,  Mass Communications, S t an fo rd  Un ive r s i ty ;  Margaret Mead, A s s o c i a t e  

Curator  of Ethnology, American Museum of  Na tu ra l  H i s t o r y ;  Rhoda Metraux, 

Assoc ia t e  D i r e c t o r ,  P r o j e c t  on t h e  F a c t o r  of Allopsychic  O r i e n t a t i o n  i n  Mental 

Hea l th ,  American Museum of  Na tu ra l  H i s t o r y ;  Charles  Mor r i s ,  P r o f e s s o r ,  Depart-  

ment o f  Philosophy, U n i v e r s i t y  of F l o r i d a ;  Oscar Schach te r ,  D i r e c t o r ,  General  



Legal  D iv i s ion ,  United Nat ions;  Gerald W. S i e g e l ,  Lec tu re r  on Business 

Admin i s t r a t ion ,  Harvard Graduate School o f  Business Adminis t ra t ion;  and 

Stephen B .  Withey, D i r e c t o r ,  P u b l i c  A f f a i r s  S t u d i e s  , Survey Research Center , 
U n i v e r s i t y  of Michigan. 

F i n a l l y ,  i t  should be noted t h a t  t h e  t i m e  a v a i l a b l e  f o r  t h e  completion 

of  t h i s  r e p o r t  has been s h o r t  i n  view of t h e  broad range of s u b j e c t s  and t h e  

new areas of r e s e a r c h  t o  be considered.  The au tho r s  have made a p ionee r ing  

e x p l o r a t i o n  i n t o  new f i e l d s  of i n v e s t i g a t i o n  i n  t h e  a t t empt  t o  f o r e s e e  types 

o f  r e sea rch  which space ac t iv i t i e s  make d e s i r a b l e .  The t r ea tmen t ,  f i n d i n g s ,  

and recommendations are those  o f  t h e  au tho r s  and, i n  accordance with u s u a l  

procedures ,  do n o t  n e c e s s a r i l y  r e f l e c t  t h e  views of o t h e r  members of t h e  

Brookings s t a f f ,  i t s  a d m i n i s t r a t i v e  o f f i c e r s ,  o r  members of i t s  Board of 

T r u s t e e s .  

Robert  D.  Ca lk ins  
Pr ee i den t 







SUMMARY 

I .  INTRODUCTION: GOALS AND METHODS 

1. I n  November 1959 the  National Aeronautics and Space Adminis t ra t ion 

cont rac ted  with the  Brookings I n s t i t u t i o n  t o  "undertake. . . the design of  a 

comprehensive and long-term program of research  and s tudy  regarding the  

s o c i a l ,  economic, p o l i t i c a l ,  l e g a l ,  and i n t e r n a t i o n a l  imp l i ca t ions  of t h e  

use  of space f o r  peaceful  and s c i e n t i f i c  purposes.I1 

2. The long-term program of  research  set ou t  i n  t h e  r e p o r t  (and 

b r i e f l y  ou t l ined  i n  t h i s  Summary) inc ludes :  

a. S u f f i c i e n t  d e s c r i p t i o n  and eva lua t ion  o f  specu la t ions  on t h e  

impl ica t ions  of  space a c t i v i t i e s  t o  provide a b a s i s  f o r  judging which i m p l i -  

c a t i o n s  may have s u f f i c i e n t  impact on human a f f a i r s  t o  m e r i t  r esearch .  

b. S p e c i f i c a t i o n  of cr i ter ia  f o r  s e l e c t i o n  o f  high p r i o r i t y  research .  

C.  Spec i f i ca t ion ,  when f e a s i b l e ,  o f  high p r i o r i t y  research  areas f o r  

i n i t i a t i n g  a long-range research  program; s p e c i f i c a t i o n  of  o t h e r  research  

a r e a s  which w i l l  extend the  u t i l i t y  of  t he  i n i t i a l  research;  and s p e c i f i c a -  

t i o n  of research  which may become c e n t r a l  under la ter  circumstances.  

d. Suggestions as t o  methods, persons,  and o rgan iza t ions  t h a t  

might assist t h e  conduct of research.  

through footnote  c i t a t i o n s  of  p e r t i n e n t  pub l i ca t ions  and p r o j e c t s  and are 

t h e r e f o r e  n o t  included i n  t h i s  Summary, which carries no footnotes . )  

(The suggest ions are made c h i e f l y  

e. Suggestions on t h e  organiza t ion  and func t ion  of  a NASA research  

c a p a b i l i t y  t o  implement the  program (Chapter 2) .  

3. Space a c t i v i t i e s  r e q u i r e  g r e a t  investments of  money, men, material, 

and c r e a t i v e  e f f o r t  and thereby compete with t h e  needs of o t h e r  areas o f  

human endeavor. They c o n t r i b u t e  t o  r ap id  rates of technologica l  change and 

thereby g ive  r ise t o  s o c i a l  and personal  readjustment  problems. Thus i t  i s  

most d e s i r a b l e  t h a t  t he  problems and oppor tun i t i e s  they may imply f o r  s o c i e t y  

be understood. Since the  p o t e n t i a l i t i e s  of  space a c t i v i t i e s  are wide ranging,  

so, too ,  must be a research  program on t h e i r  impl ica t ions :  examfned h e r e i n  

-1s- 



-2s- 

a r e  the problems and oppor tun i t i e s  t h a t  may be introduced by hardware (such 

as a weather s a t e l l i t e  fo recas t ing  system); events  (such a s  the  adventures  

of  a s t ronau t s  i n  space) ;  and ideas  (such a s  those embodied i n  d iscuss ions  

of the  degree t o  which na t iona l  p r e s t i g e  may be dependent on success  i n  

space accmpl i shmen t s ) ,  Cer ta in  impl ica t ions  may be d i r e c t l y  r e l a t e d  t o  

a spec t s  o f  a s p e c i f i c  s o c i a l  environment; i n  such cases ,  t hese  a spec t s  w i l l  

be examined, 

4 .  Research on the  impl ica t ions  of space a c t i v i t i e s  r e q u i r e s  a reason-  

a b l y  c l e a r  p i c t u r e  of  t he  a s soc ia t ed  l a r g e r  s o c i a l  contex t .  

p lex  problems fac ing  var ious  components of world s o c i e t y  and the  technologi-  

c a l  developments t h a t  a r e  be l ieved  p o s s i b l e  i n  f i e l d s  o t h e r  than space,  i t  

appears  imprac t i ca l  t o  specu la t e  beyond t h e  next  twenty years, and perhaps 

even beyond the  next  t e n ,  Even wi th in  t h i s  time span, however, t he  consequen- 

ces  o f  space a c t i v i t i e s  can be foreseen only i n  p a r t ,  s i n c e  the  e f f e c t  of any 

given development i n  space may be v i t i a t e d  by unexpected but  cont ingent  s c i en -  

t i f i c ,  t echno log ica l ,  o r  s o c i a l  developments. This r e p o r t ,  t h e r e f o r e ,  does 

not  a t tempt  t o  p r e d i c t  what w i l l  happen t o  s o c i e t y  as a r e s u l t  of space 

a c t i v i t i e s ,  Rather ,  i t  poses ques t ions  about what might happen and s p e c i -  

f i e s  cont ingent  f a c t o r s  which m a y  a f f e c t  t he  l i ke l ihood  of one impl i ca t ion  

being r e a l i z e d  r a t h e r  than another .  

Given the  com- 

5 .  Ce r t a in  p o t e n t i a l  products  o r  consequences of  space a c t i v i t i e s  imply 
such a high degree of  change i n  world condi t ions  t h a t  i t  would be u n p r o f i t -  

a b l e  wi th in  the  purview of  t h i s  r e p o r t  t o  propose research  on them. 

c lude  a c o n t r o l l e d  thermonuclear fus ion  rocke t  power source  and face- to- face  

meetings wi th  e x t r a t e r r e s t r i a l s .  

Examples i n -  

6. 

d i s c i p l i n e s ,  

c a t i o n s  of  space a c t i v i t i e s  and t o  p e r m i t  a coherent  exp lo ra t ion  of  s p e c i f i c  

products ,  events ,  and ideas  t h e  r e p o r t  i s  organized i n t o  chap te r s  t h a t  (ex- 

The impact of innovat ion is  no r e s p e c t e r  of d i f f e r e n c e s  i n  academic 

To stress the  i n t e r d i s c i p l i n a r y  n a t u r e  of research  on t h e  i m p l i -  

c ep t  f o r  Chapter 2) each r ep resen t  a major area of  problems and oppor tun i t i e s .  

Within these  major areas, a l l  p e r t i n e n t  a spec t s  of t he  problems are d iscussed ,  

whether economic, p o l i t i c a l ,  o r  s o c i a l ,  o r  combinations thereof .  Ce r t a in  

chap te r s  n e c e s s a r i l y  over lap ,  s i n c e  some of them cover genera l  a spec t s  of 

problems which are s p e c i f i c  t o  t h e  s u b j e c t s  of  o t h e r  chap te r s .  
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7 .  Time, r e s o u r c e s ,  and e s ? e c i a l l y  t h e  lack  of a s i n g l e  formula t ion  of 

social s c i e n c e  theo ry ,  broad-ranging enough t o  encompass t h e  v a r i e t y  of prob- 

lems involved ,  imposed a r b i t r a r y  l i m i t a t i o n s  on t h e  amount of r e sea rch  under- 

taken t o  back t h e  s p e c u l a t i o n  under ly ing  t h e  r e p o r t .  Thus, t h e  r e p o r t  i s  
n o t  eghaus t ive  i n  i t s  r e sea rch  recommendations, b u t  t h e  d e s c r i p t i o n s  of t h e  

problem a r e a s  (developed through i n t e r v i e w s ,  conferences ,  and reading)  are 

in tended  t o  provide t h e  r eade r  with a basis for proposing s p e c i f i c  r e sea rch  

p r o j e c t s  i n  connection wnth t h e  s tudy  a r e a s  recommended h e r e .  I t  i s  import- 

ant  t o  no te  t h a t ,  as a consequence of this approach, t h e  f i r s t  s p e c i f i c  

r e sea rch  project t o  be undertaken wi th  r ega rd  t o  many of t h e  problems h e r e  

d iscussed  should be an assessment of t h e  l i t e r a t u r e  t o  determine what exis t -  

i n g  knowledge, i f  any ,  can be a p p l i e d  d i r e c t l y  and what  f u r t h e r  s tudy  needs 

t o  be done. 

8 .  Suggesting a comprehensive r e sea rch  program makes i t  necessary  t o  

examine t h e  range  of imp l i ca t ions  needing s tudy ,  i r r e s p e c t i v e  of who might 

conduct t h e  r e s e a r c h .  Not aPB t h e  r e sea rch  suggested should o r  could  be  

sponsored d i r e c t l y  by NASA; some Q ~ Q ~ O S ~ ~ S  are more p rope r ly  w i t h i n  t h e  

in te res t s  of other groups. 

9.  "Research" i s  broadly  used h e r e i n  t o  r e f e r  t o  a v a r i e t y  of approaches,  

inclsvdmg " th ink-p ieces  ) ' I  s o p h i s t i c a t e d  l o g i c a l  and/or mathematical eva lua-  

t i o n s  and a n a l y s e s ,  and empiri.cal s t u d i e s  i.n t h e  fie1.d" Sfxdies would range  

from broad programmatic r e sea rch  t o  de ta . i led  i .nquir i ,es  e Most of t h e  p r o j e c t s  

are phrased i n  terms of space a c t i v i t i e s ,  brit many af  t h e  sugges ted  i n v e s t i -  

ga t ionscou ld  as well be s t imu la t ed  by or  app l i ed  t o  a number of o t h e r  major 

on-going o r  contemplated s c i e n t i f i c  developments. Examination of t h e  imp l i -  

c a t i o n s  of space activities a l s o  provides a new s t andpo in t  from which t o  

observe human behavior  befoKe, dwino, ,  and a f t e r  s o c i a l  change r e s u l t i n g  

from innova t ion .  T h s ,  t h e  proposed research program offers e x t r a o r d i n a r y  

o p p o r t u n i t i e s  f o r  fundomental social s c i e n c e  r e sea rch  as w e l l  as a p p l i e d ,  

10. The recommended high p r i o r i t y  r e sea rch  a r e a s  ( l i s t e d  a t  t h e  end of 

each Summary s e c t i o n )  arc  intended t o  provide NASA with a "mix" o f  p r o j e c t s  

t o  be an i n i t i a l  b a s i s  f o r  a long-range r e sea rch  program. The p r e o r i t y  

c r i t e r i a  emphasize: 

a .  That t h e  r e s u l t s  of t h e  r e sea rch  would have impor tan t  a p p l i -  

c a t i o n s  t o  t h e  s o c i a l  consequences of s p e c i f i c  space  a c t i v i t i e s .  
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b.  That  t h e  s tudy  is urgent  i n  o rde r  t o  i d e n t i f y  and r e s o l v e  opera- 

t i n g  and p o l i c y  problems a s soc ia t ed  with imminent o r  on-going developments. 

c.  That  t h e  s tudy  is non-deferrable  i n  t h a t  i f  t h e  d a t a  and mefhods 

are t o  be a v a i l a b l e  when needed i t  is necessary  t o  begin acqu i r ing  them now. 

That t h e  s tudy  would s i g n i f i c a n t l y  forward t h e  development of a 'd. 

program of peacefu l  and s c i e n t i f i c  uses  of space.  

e. That  t h e  s tudy  would, through t h e  development of methodology, 

f a c t s ,  o r  theory ,  c o n t r i b u t e  excep t iona l ly  t o  understanding o r  fo re see ing  

t h e  s o c i a l  imp l i ca t ions  of space activit ies.  

Which p r o j e c t s  NASA may choose t o  implement, even among those  which 

might be thought of  as u rgen t ,  w i l l  depend on f a c t o r s  no t  w i th in  t h e  purview 

of t h i s  r e p o r t ,  i nc lud ing  budget ,  a v a i l a b i l i t y  of r e sea rch  c a p a b i l i t i e s ,  

important  events  which have t r a n s p i r e d ,  and t h e  e x t e n t  t o  which previous 

r e sea rch  has  p a i d  o f f .  

11: Research areas are included i n  t h e  r e p o r t  which are n o t  now considered 

of  high p r i o r i t y ,  bu t  which are l i k e l y  t o  become so as s o c i a l  developments and 

space  ac t iv i t i e s  evolve and as high p r i o r i t y  research  is completed. 

12. No assumption has  been made as t o  whether o r  n o t  s p e c i f i c  s t u d i e s  

I f  an area recommended f o r  s tudy  is p r e s e n t l y  be ing  are a l r eady  underway. 

competently r e sea rched ,  t h e  p r i o r i t i e s  h e r e  ass igned  t o  t h e  area would a l te r .  

13.  The magnitude and d i r e c t i o n  of  a long-range r e sea rch  program on t h e  

s o c i a l  e f f e c t s  o f  space  ac t iv i t i e s  w i l l  depend on t h e  o rgan iza t ion  NASA e s t a b -  

l i s h e s  t o  select ,  monitor ,  and conduct t h e  s t u d i e s .  One of t h e  most p re s s ing  

and cont inuing  r e sea rch  cha l lenges  f o r  t h i s  c a p a b i l i t y  w i l l  be  t o :  

. . . develop e f f e c t i v e  methods t o  d e t e c t  i n c i p i e n t  imp l i ca t ions  of  
space  ac t iv i t i e s  and t o  i n s u r e  t h a t  t h e i r  consequences are 
understood.  

14. Each s e c t i o n  of t h i s  Summary corresponds t o  a chap te r  of t h e  f u l l  

r e p o r t  and sets f o r t h  t h e  main po in t s  of  t h e  chapter  and t h e  recommended 

high p r i o r i t y  r e sea rch  f o r  t h e  problem area. I n  t h e  body of t h e  r e p o r t ,  t h e  

p r e s e n t a t i o n  of  p o t e n t i a l  imp l i ca t ions  involves  d i scuss ion  of and s-uggested 

r e sea rch  on a l l  t h e  i s s u e s  t h a t  seem t o  be p e r t i n e n t  t o  a problem area -- 
i nc lud ing  some t h a t  do no t  warran t  r e sea rch  a t  t h e  p re sen t  s t a g e  of t h e  
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problem a r e a ' s  development, and some t h a t  i t  would be i n e f f i c i e n t  t o  s tudy  

u n t i l  o t h e r  recommended r e sea rch  i s  completed. This  suppor t ive  d i scuss ion  

c o n s t i t u t e s  t he  bulk of che r e p o r t  and i n  a summary can only  be  sugges ted ,  

I ts  i n t e n t ,  however, is t o  make c l e a r  (1) t h e  s i g n i f i c a n c e  of t h e  r e sea rch  

recommended, (2)  t h e  v a r i e t y  of t h e  p r o j e c t s  i m p l i c i t  i n  t h e  r e sea rch  areas, 

(3) t h e  o r d e r  i n  which r e l a t e d  p r o j e c t s  could be c a r r i e d  o u t ,  and ( 4 )  t h e  

o p p o r t u n i t i e s  f o r  approaching va r ious  problems i n  broad o r  narrow con tex t s  

o f  r e sea rch  and a p p l i c a t i o n .  The re fo re ,  although f o r  some r e a d e r s  t h i s  

Summary chap te r  may provide s u f f i c i e n t  in format ion  -- s i n c e  these  four  

c l a r i f i c a t i o n s  may n o t  be of c e n t r a l  i n t e r e s t  t o  t h e m  -- i t  is  assumed t h a t  t h e  

p o t e n t i a l  r e s e a r c h e r  will f i n d  i t  e s s e n t i a l  t o  r ead  t h e  body QE t h e  r e p o r t .  

11. COMMENTS ON THE ORGANIZATION AND FUNCTIONS OF 
A NASA SOCIAL SCIENCE RESEARCH CAPABILITY 

1. An i n t e g r a l  p a r t  of t h e  r e sea rch  program as proposed h e r e i n  i s  t h e  

development of a r e sea rch  f a c i l i t y  capable  of conducting and evolv ing  a 

series o f  long-range research  p r o j e c t s  p e r t i n e n t  t o  NASAqs d i r e c t i v e  t o  

s tudy  t h e  problems and o p p o r t u n i t i e s  implied i n  peacefu l  and  s c i e n t i f i c  

space  a c t i v i t i e s .  

2 .  To develop wi th in  NASA an understanding of t h e  need f o r  t h e s e  s t u d i e s  

and suppor t  f o r  t h e i r  conduct,  t o  a s s u r e  t h e  maximum l i k e l i h o o d  t h a t  t h e  re-  

sea rch  f i n d i n g s  w i l l  be a p p l i e d ,  and t o  keep i n  c l o s e  touch wi th  t h e  t e c h n i c a l  

developments which presage soc iaf  i m p l i c a t i o n s ,  i t  i s  recommended h e r e  t h a t  

t h e  r e s e a r c h  c a p a b i l i t y  c o n s i s t  of  a NASA in-house co re  of s e n i o r  s o c i a l  s c i e n -  

t i s ts ,  which would have ava . i lab le  t o  i t  over time t h e  s e r v i c e s  of o u t s i d e  or- 

g a n i z a t i o n s .  

b e  handled through the. services of o u t s i d e  o rgan iza t ions  can on ly  b e  d e t e r -  

mined a s  t h e  scope and pace of t h e  program evolves ,  

Which func t ions  can b e s t  be  conducted in-house and which might 

3 .  The func t ions  t h a t  a s o c i a l  s c i e n c e  r e sea rch  f a c i l i t y  must be a b l e  

t o  perform i f  i t  i s  t o  o rgan ize  and implement a long-range r e s e a r c h  program 

i n c l u d e  t h e  fo l lowing:  

a .  I d e n t i f i c a t i o n  of problems t o  be  r e sea rched ,  (This r e p o r t  i s  

in tended  t o  be a major a i d  i n  t h i s  a r e a ,  bu t  i t s  sugges t ions  w i l l  need f r e -  

quent r e v i s i o n ,  r e d e f i n i t i o n ,  and supplementation.)  
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b .  S e l e c t i o n  of  high p r i o r i t y  r e sea rch .  (This  r e p o r t  sugges ts  

cr i ter ia  f o r  s e l e c t i n g  r e sea rch ,  bu t  t h e s e  must be  supplemented by cr i ter ia  

p e r t i n e n t  t o  NASA goa l s  and circumstances.)  

c .  Determination of  r e source  a l l o c a t i o n s ,  i nc lud ing  funds,  avail- 

a b l e  r e sea rch  personnel ,  and f i e l d  s i t u a t i o n s  f o r  s p e c i f i c  s t u d i e s .  

d.  Informing and s t i m u l a t i n g  p o t e n t i a l  r e sea rche r s  i n  o t h e r  

government o rgan iza t ions ,  u n i v e r s i t i e s ,  foundat ions ,  nonpro f i t  o rganiza-  

t i o n s ,  and p r i v a t e  research  organiza t ions .  

e. Developing and s t i m u l a t i n g  p o t e n t i a l  suppor t ing  f a c i l i t i e s  t o  

provide r e sea rch  t o o l s  and o t h e r  s e r v i c e s .  

f .  S e l e c t i n g ,  developing, and implementing r e sea rch  proposa ls .  

g .  L ia i son  -- with d i v i s i o n a l  groups wi th in  NASA, with p o t e n t i a l  

r e sea rch  personnel ,  and with i n t e r e s t e d  government agencies  whose r e sea rch  

o r  act ivi t ies  have s i g n i f i c a n c e  f o r  t h e  s o c i a l  imp l i ca t ions  of space ac t iv i -  
t ies .  

h .  Assess ing  t h e  progress  and d i r e c t i o n  of r e sea rch  i n  progress ,  

t o  i n s u r e  t h a t  t h e  s t u d i e s  cont inue  to  be  p e r t i n e n t  t o  the  evolving s i t u a t i o n  

and t h a t  t h e i r  q u a l i t y  merits cont inued suppor t .  

i. D i s t r i b u t i n g  t h e  research  f ind ings  t o  those  f o r  vhom they  were 

s p e c i f i c a l l y  developed and t o  o t h e r  p e r t i n e n t  p ro fes s iona l  

i z a t i o n s .  

people and organ- 

j . A s s i s t i n g  i n  t h e  a p p l i c a t i o n  of t h e  f ind ings .  (Arrangements 

r ega rd ing  a p p l i c a b i l i t y  of f ind ings  should be i n i t i a l l y  planned, with t h e  

p a r t i c i p a t i o n  of t h e  u s e r ,  during t h e  e a r l y  d e f i n i t i o n  and s e l e c t i o n  of  t h e  

r e sea rch  t o  be undertaken .> 
k. Keeping t r a c k  of p e r t i n e n t  s o c i a l  s c i ence  r e sea rch  t h a t  i s  

a p p l i c a b l e  t o  space  ac t iv i t i e s  r e s e a r c h ,  bu t  no t  a part of  NASA's program. 

4. I n  e s t a b l i s h i n g  an  o rgan iza t ion  t o  f u l f i l l  t h e s e  func t ions ,  t h r e e  

gene ra l  p o i n t s  are important :  

a .  The research  which NASA w i l l  r ega rd  as appropr i a t e  t o  sponsor 

Sys temat ic  means should be  devised d i r e c t l y  w i l l  v a r y  with circumstances.  

f o r  (1) a n t i c i p a t i n g  t h e  important  s t u d i e s  which o the r  research  organiza-  

t i o n s ,  foundat ions ,  and government agencies  might be b e t t e r  adapted * t o  

c a r r y  ou t  and (2)  encouraging p a r t i c i p a t i o n  by o t h e r  r e sea rch  f a c i l i t i e s  

i n  t h e  program. 
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b.  Recommended research w i l l  va ry  i n  du ra t ion  from a few months 

t o  several yea r s .  Operations procedures f o r  suppor t ing  research  w i l l  d i f f e r  

f o r  longer  and s h o r t e r  time spans ,  and t h e s e  procedures w i l l  need t o  be 

developed e 

c. Research i s  a l s o  a device f o r  t r a i n i n g  r e sea rche r s .  It  w i l l  be 

b e n e f i c i a l  t o  suppor t  a c e r t a i n  amount of research  whose aim is i n  p a r t  

t o  h e l p  t r a i n  s o c i a l  s c i e n t i s t s  t o  dea l  with t h e  imp l i ca t ions  f o r  s o c i e t y  of 

space  a c t i v i t i e s .  

5. To provide t h e  necessary i n t e l l e c t u a l  s t imulus  f o r  t he  development 

of a vigorous program and t o  c a r r y  out  t h e  i n t r i c a t e  and v a r i e d  t a s k s  t h a t  

will be r e q u i r e d ,  i t  is recommended t h a t  no fewer than t h r e e  s e n i o r  s o c i a l  

s c i e n t i s t s  of high competence compose t h e  p ro fes s iona l  s t a f f  of t h e  in-house 

co re .  The i r  f i r s t  t a s k s  are seen  as inc luding:  

a. S e l e c t i n g  f i r s t - o r d e r  r e sea rch .  

b .  Es t ab l i sh ing  in-house r e l a t i o n s h i p s .  

c , Es tab l i sh ing  o u t s i d e  connect ions with t h e  research  f r a t e r n i t y .  

d. Laying the  o rgan iza t iona l  groundwork f o r  t h e  conduct of t h e  

f i r s t - o r d e r  r e s e a r c h ,  

e .  Es t ab l i sh ing  a l i b r a r y  of s e l e c t e d  s o c i a l  s c i ence  materials 

e s p e c i a l l y  u s e f u l  f o r  f u l f i l l i n g  t h e  func t ions  of t h e  f a c i l i t y ,  

6 .  The r e sea rch  f a c i l i t y ,  as a s t a f f  func t ion ,  should have access t o  

those  concerned with t h e  o v e r - a l l  i n t e r e s t s  of NASA. Formal arrangements 

should  a l s o  be made t o  insure t h e  s o c i a l  s c i ence  s t a f f  access  t o  informat ion  

on t e c h n i c a l ,  p o l i t i c a l ,  and economic a spec t s  of  t h e  space developments t h a t  

d e r i v e  from NASA% d i v i s i o n a l  ac t iv i t i e s .  Such information w i l l  f a m i l i a r i z e  

t h e  s o c i a l  s c i e n t i s t s  with t h e  space program's ope ra t ing  problems and with 

t h e  p o s s i b l e  r e sea rch  oppor tun i t i e s  i m p l i c i t  i n  them. 

7. A person f a m i l i a r  w i t h  both t h e  s o c i a l  s c i ences  and t h e  technologi -  

cal  ac t iv i t ies  of NASA and ve r sed  i n  in te ragency  r e l a t i o n s h i p s  

r e s p o n s i b l e  f o r  a r ranging  in te ragency  l i a i s o n  s o  t h a t  research  on t h e  s o c i a l  

imp l i ca t ions  of space a c t i v i t i e s  w i l l  be  forwarded e f f i c i e n t l y  through t h e  

s h a r i n g  of in format ion  on p e r t i n e n t  act ivi t ies .  

should be  

* 

8 .  A committee i s  needed t o  assess and review research  i n  progress .  

9, A committee analogous t o  t h e  Space Science Board of t h e  Nat iona l  

Academy of  Sciences i s  needed t o  keep t h e  in-house o rgan iza t ion  cognizant  
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of on-going o r  a n t i c i p a t e d  s o c i a l  developments r e l a t e d  t o  an eva lua t ion  of 

t h e  imp l i ca t ions  of space ac t iv i t i e s .  

10. Aside from t h e  l i a i s o n  func t ion  and t h e  awarding of c o n t r a c t s  and/or  

g r a n t s ,  o t h e r  func t ions  could,  as time and circumstances d i c t a t e ,  g radua l ly  

be t r a n s f e r r e d  t o  o u t s i d e  o rgan iza t ions ,  However, t he  in-house core  w i l l  need 

t o  keep i n  c l o s e  touch with a s s i s t i n g  s e r v i c e s  and w i t h  personnel  ca r ry ing  o u t  

r e sea rch  p r o j e c t s  t o  i n s u r e  p a r t i c i p a t i o n  a t  a11 s t a g e s  of those  who w i l l  most 

d i r e c t l y  use  t h e  f ind ings  and t o  ma1ntai.n i t s  e s s e n t i a l  r o l e  as t h e  spark  and 

d r i v e  of t h e  program. 

111. IMPLICATIONS OF SATELLITE-BASED COMMUNICATIONS SYSTEMS 

1. Involved s c i e n t i s t s  and engineers  b e l i e v e  t h a t  i n  a r e l a t i v e l y  few 

yea r s  t h e  world w i l l  be  wrapped i n  a communications n e t  based on t h e  several 
advantages of  communication s a t e l l i t e s .  The problems and o p p o r t u n i t i e s  asso-  

c i a t e d  wi th  f inanc ing  t h e  development and a p p l i c a t i o n  of communication s a t e l -  

l i t e s ,  with l e g a l  and p o l i t i c a l  arrangements f o r  t h e i r  u s e ,  and with t h e i r  

s p e c i f i c  a p p l i c a t i o n s  are  c l o s e l y  r e l a t e d  t o  t h e i r  t echnologica l  c h a r a c t e r i s -  

t i c s .  
t i o n a l  types of systems: t h e  pass ive  r e f l e c t o r  (e .g . ,  "Echo"), which r e q u i r e s  

ve ry  l a r g e  ground-based t r a n s m i t t i n g  and r e c e i v i n g  antennas and powerful t r a n s -  

mit ters ,  and t h e  a c t i v e  r e p e a t e r ,  which is i t s e l f  a complex t r a n s m i t t i n g  and 

r e c e i v i n g  s t a t i o n ,  and thus  r e q u i r e s  much icss l a rgc  ground-based t r ansmi t -  

ters. Under many circumstances,  s i g n a l s  from r e p e a t e r  s a t e l l i t e s  could be 

r ece ived  d i r e c t l y  on p r i v a t e  receivers. 

ever, i f  act ive s a t e l l i t e s  a r e  not  t o  be overloaded,  whereas pas s ive  s a t e l -  

l i t e s  can be used anytime they  are i n  range of any f a c i l i t y  with t r a n s m i t t i n g  

and r e c e i v i n g  an tennas .  To va ry ing  degrees ,  t echnologica l  problems remain t o  

be so lved  f o r  both systems - -  problems having t o  do with system c a p a c i t y ,  

r e l i a b i l i t y ,  weight ,  and t h e  use  of h ighe r  f requencies  f o r  r a d i o  and t e l e v i s i o n .  

Research and development e f f o r t s  have been concent ra ted  on two opera-  

Carefu l  schedul ing  i s  r e q u i r e d ,  how- 

Organiza t iona l  problems and impl i ca t ions  

1. The economics , technology, o rgan iza t ion ,  and u t i l i z a t i o n  of s a t e l -  

l i t e  communications cannot be r e so lved  wholly wi th in  t h e  framework of t h e  

United S t a t e s '  i n t e r e s t s  and ope ra t ing  methods. 

of major u t i l i t y  t o  i n t e r n a t i o n a l  communications, planning must t ake  i n t o  

S ince  such a system w i l l  be  
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account t h e  p o t e n t i a l  u se r s  abroad and t h e  problems t h a t  i n t e r n a t i o n a l  u se  

w i l l  imply. Research w i l l  be necessary  t o  d e l i n e a t e  and sugges t  r e s o l u t i o n s  

f o r  such o r g a n i z a t i o n a l  and o p e r a t i o n a l  problems as t h e s e :  
a .  Frequency a l l o c a t i o n  and/or  sha r ing .  Here and abroad, frequency 

c o n t r o l  i s  a l r e a d y  r i f e  with economic, s o c i a l ,  and l e g a l  problems which would 

be  i n t e n s i f i e d  by t h e  broad coverage and r e l a t i v e  n o n - d i r e c t i o n a l i t y  of 

s a t e l l i t e  s i g n a l s  and t h e  d i f f e r e n t  frequency c o n t r o l  requirements of a c t i v e  

and pass ive  systems. 

b. I n t e r n a t i o n a l  agreements OP cornpatabil i ty of equipment components 

used by v a r i o u s  n a t i o n s  and produced by v a r i o u s  manufacturers.  

c .  P r i v i l e g e s  and p r i o r i t i e s  of s a t e l l i t e  use. Cost-sharing a r range-  

ments may be more d i f f i c u l t  t o  en fo rce  with pas s ive  systems, and t h e  schedul ing  

of messages r e q u i r e s  s p e c i a l  agreements when t h e  active s a t e l l i t e  system i s  

used. 

d. Receiver antenna c o n t r o l  and s h a r i n g  (and i n  some cases, t r a n s -  

mitter antenna, t oo ) .  

e .  Access t o  audiences:  p r i v i l e g e s  and p r i o r i t i e s ,  Act ive  s a t e l l i t e s  

provide  b e t t e r  o p p o r t u n i t i e s  f o r  c o n t r o l  over t ransmiss ion .  Passive s a t e l l i t e s  

provide  b e t t e r  o p p o r t u n i t i e s  f o r  c o n t r o l  over r e c e p t i o n .  

f .  Program con ten t  c o n t r o l ,  i nc lud ing :  amount and type of propa- 

ganda, a d v e r t i s i n g ,  en te r t a inmen t ,  in format ion ,  and educa t ion .  

. 2 ,  C e n t r a l  t o  t h e  r e s o l u t i o n  of t h e s e  o r g a n i z a t i o n a l  problems are t h e  

n a t i o n a l  ph i losophies  which have def ined  t h e  s t r u c t u r e  of l o c a l  o p e r a t i o n a l  

procedure and o rgan iza t ion  of p r e s e n t  telecommunication f a c i l i t i e s .  

fereneesbetween one philosophy and another  as t o  t h e  purposes and proper use  

of telecommunications may have s u b s t a n t i a l  imp l i ca t ions  f o r  t h e  way s a t e l l i t e  

systems might b e  used and t o r  the n e g o t i a t i o n s  and o r g a n i z a t i o n a l  i nven t ions  

necessary t o  r e c o n c i l e  competing interests  w i t h i n  each inva lved  n a t i o n ,  com- 

p e t i n g  n a t i o n a l  in te res t s ,  and i n t e r n a t i o n a l  in te res t s .  Systematic s tudy  of 
t h e s e  problems i s  recommended. 

The d i f -  

3 .  The United S ta t e s '  r o l e  i n  developing and us ing  a s a t e l l i t e  communi- 

c a t i o n s  system i s  complexly bound up wi th  ques t ions  cover ing  t h e  r e l a t i o n -  

s h i p s  of our n a t i o n a l  (government) i n t e r e s t s  and p r i v a t e  p ro f i t amot ives .  

For  example, under what circumstances should t h e  United S t a t e s  government 

provide  launching f a c i l i t i e s  and r e sea rch  and development i n  connection wi th  

s a t e l l i t e  development? I f  t axpayers  are t o  f inance  p o r t i o n s  of t h e  
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t echnologica l  development of communication s a t e l l i t e s ,  what provis ions  are 

t o  be made about pa t en t  ownership and s a t e l l i t e  u t i l i z a t i o n ?  

government i s  t h e  major developer of a s a t e l l i t e  communications system, 

what should i t s  p o l i c y  be about present  p r i v a t e l y  owned and opera ted  systems 

which ma9 be d i sp laced  o r  made obsole te?  

I f  t h e  

4. The p o s s i b i l i t y  t h a t  t he  USSR and/or o the r  na t ions  w i l l  develop -. 
i competing communications satel l i tes  has  imp l i ca t ions  t h a t  need s tudy .  

F u r t h e r ,  some informed observers  argue t h a t  on ly  by p l ac ing  s a t e l l i t e  system 

r a d i o  and t e l e v i s i o n  f a c i l i t i e s  under United Nations o r  o t h e r  i n t e r n a t i o n a l  

agency auspices  can f r i c t i o n s  r e s u l t i n g  from t h e i r  use  be minimized and t h e  

b e n e f i t s  maximized. 

t i o n  would a f f e c t  t h e  evolving r e l a t i o n s h i p  between t h e  United S t a t e s  govern- 

ment and p r i v a t e  e n t e r p r i s e  concerning development and use  of  a s a t e l l i t e  

system, s i n c e  p r i v a t e  i n c e n t i v e  t o  i n v e s t  i n  r e sea rch  and development depends 

on t h e  p r o f i t a b i l i t y  t h a t  could be expected from t h e  system's  opera t ion .  

An t i c ipa t ion  of e i t h e r  compet i t ion o r  i n t e r n a t i o n a l i z a -  

Poss ib l e  uges and t h e i r  imp l i ca t ions  
I 

1. With t h e  i n i t i a t i o n  of a s a t e l l i t e  communications system, l a r g e  

amounts of t h e  newly a v a i l a b l e  channel capac i ty  w i l l  most probably f i r s t  

occur  f o r  r a d i o  te lephony r a t h e r  than f o r  t e l e v i s i o n .  High-speed, inexpen- 

sive v o i c e  communications should provide f a r - f lung  bus iness  and o t h e r  organiza-  

t i o n s  with a f u r t h e r  c a p a b i l i t y  f o r  extending themselves through t h e  i n c r e a s e  

i n  c o n t r o l  and coord ina t ion  thus  made poss ib l e .  

e n t i t i e s  might t hus  be encouraged, t o  t h e  detr iment  of e x i s t i n g  small organ- 

i z a t i o n s .  A l t e r n a t e l y ,  t h e  increased  communications capac i ty  might i n c r e a s e  

t h e  a b i l i t y  of  small o rgan iza t ions  t o  su rv ive ,  through b e t t e r  c o n t r o l  and 

coord ina t ion  of t h e i r  resources .  

t h e i r  consequences f o r  o rganfza t iona l  growth and s t a b i l i t y  merit s tudy .  

Ever l a r g e r  o rgan iza t iona l  

The impl i ca t ions  of t h e s e  a l t e r n a t i v e s  and 

2 .  The advantages of increased  voice- to-voice  communication f o r  world 

diplomacy are n o t  c lear ,  s i n c e  t h e  p re sen t  pace of  d ip lomat ic  communications 

i s  sometimes deemed a l r eady  too s w i f t  f o r  c a r e f u l  a n a l y s i s .  However, t h e  

a v a i l a b i l i t y  of s u f f i c i e n t  te lephone channels might encourage t h e  evo lu t ion  

o f  an i n t e r n a t i o n a l  "secretariat" a t  t h e  working level,  i n  t h e  long run  more 

i d e n t i f i e d  wi th  t a s k  goa ls  than s p e c i f i c  n a t i o n a l  i n t e r e s t s ,  Research should 

h e l p  c l a r i f y  t h e  s p e c i a l  problems and o p p o r t u n i t i e s  f o r  d ip lomat ic  r e l a t i o n s .  

* 
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3.  World-wide d a t a  sea rch ,  coding, re t r ieva l ,  and process ing  and t h e  

i n t e g r a t i o n  of f a r - f l u n g  systems ope ra t ing  au tomat i ca l ly  v i a  computers and 

feedback c o n t r o l  would be  made p o s s i b l e  by Parge-capacity communication 

s a t e l l i t e s  (o r  by t h e i r  f ree ing-up  o f  convent iona l  f a c i l i t i e s  f o r  t h i s  use) , 
t o  t h e  g r e a t  b e n e f i t  of s c h o l a r s h i p ,  s c i e n c e ,  bus iness ,  and government. 

Handling of d a t a  f o r  a world-wide weather f o r e c a s t i n g  f a c i l i t y  (as d iscussed  

i n  Sec t ion  I V )  and coding t h e  con ten t s  of t h e  major l i b r a r i e s  of t h e  world 

f o r  machine sea rch  are important exampleo f  t h i s  u t i l i t y .  S u b s t a n t i a l  

i n c r e a s e s  i n  computer p+oduction and data-coding personnel would be r e q u i r e d ,  

and computer programing and system bu i ld ing  and maintenance would involve  

ex tens ive  ope ra t ions .  i n t e r n a t i o n a l  s t anda rds  of component c o m p a t i b i l i t y  

and r e l i a b i l i t y  would be mandatory, thus f u r t h e r  extending m u l t i n a t i o n a l  

interdependence. The s o c i a l ,  economic, and p o l i t i c a l  p r e r e q u i s i t e s  and conse- 

quences o f  t h e s e  p o t e n t i a l  developments need s tudy ,  e s p e c i a l l y  because such 

f a c i l i t i e s  may provide a t o o l  and s t imu lus  f o r  a concer ted  a t t a c k  on t h e  

problem o f  e f f i c i e n t l y  us ing  t h e  overwhelming amount of d a t a  p r e s e n t l y  

t h r e a t e n i n g  t o  swamp t h i s  c i v i l i z a t i o n .  

4 .  I n  view of  t h e  poss ib ly  r a d i c a l  i n c r e a s e  i n  t h e  pace o f  organiza-  

t i o n a l  ac t iv i t i e s  r e s u l t i n g  from high-speed i n t e r l o c k i n g  of d a t a ,  d e c i s i o n s ,  

and a c t i o n s ,  i t  i s  n o t  clear whether more o r  less s t r a i n  would be put on 

d e c i s i o n  makers. F u r t h e r ,  t h e  o p p o r t u n i t i e s  f o r  coping wi th  inc reased  

o r g a n i z a t i o n a l  complexity could make s o c i e t y  v u l n e r a b l e  t o  s e r i o u s  d i s r u p t i o n  

should t h e  communication system break down. 

d a t a ,  men, and d e c i s i o n s i n  a world-wide interdependence has  vast imp l i ca t ions  

f o r  a t t i t u d e s  about man and h i s  meaning i n  t h e  con tex t  of h i s  s o c i e t y .  Pre-  

l iminary  i n q u i r y  may h e l p  provide p e r s p e c t i v e  and prepare  t h e  way f o r  more 

sys t ema t i c  s t u d y  as t h e  s i t u a t i o n  evolves .  

The p o s s i b i l i t y  of t y i n g  toge the r  

5 .  The use  of s a t e l l i t e - b a s e d  r a d i o  and TV f o r  teaching  i n  underdeveloped 

areas has  been much d i scussed .  However, un le s s  t h e  development o f  s a t e l l i t e -  

based ,  mul t ichannel  TV i s  a c c e l e r a t e d  s p e c i f i c a l l y  f o r  t h i s  purpose,  o t h e r  

more convent iona l  teaching  means may develop t o  a degree t h a t  would cha l l enge  

t h e  advantages o f  educa t ion  v i a  telecommunications. I n  any case, behaving 

and b e l i e v i n g  accord ing  t o  t h e  s t anda rds  and informat ion  conveyed by te le-  

communications involves  a number of complex c u l t u r a l  and psychologica l  f a c t o r s ,  

e s p e c i a l l y  i n  an area which may l ack  t h e  l i t e r a c y  and a t  least some degree 

o f  urbanism normally a s s o c i a t e d  wi th  l e a r n i n g  from TV and r a d i o .  Research 
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i s  c l e a r l y  necessary t o  s p e c i f y  and understand these  p e r t i n e n t  f a c t o r s .  

Problems a r e  a l s o  posed and s tudy  i s  needed i n  regard  t o  t h e  c a p a c i t i e s  i n  

such l o c a l i t i e s  f o r  d i s t r i b u t i o n ,  maintenance, and replacement of r e c e i v e r s .  

6 .  I n  a l r eady  advanced n a t i o n s ,  t he  immediacy of exposure t o  world- 

wide events  and ideas  v i a  r a d i o  and TV could a f f e c t  genera l  educat ion levels. 

However, important  changes i n  pe r spec t ive  t h a t  might l ead  t o  g r e a t e r  t o l e r -  

ance and understanding merely on t h e  b a s i s  of t h i s  exposure a r e  no t  guaranteed 

by the  evidence so f a r  a v a i l a b l e .  

involved he re .  

Research w i l l  h e l p  c l a r i f y  t h e  f a c t o r s  

Using s a t e l l i t e  communications f o r  formal l ea rn ing  se s s ions  may not  

be gene ra l ly  e f f i c i e n t  i n  view of expected developments i n  f i lm  and v ideo  

t ape  l i b r a r i e s ,  t eaching  machines, and a i r -borne  TV. Nevertheless ,  s p e c i a l  

" l i ve"  even t s ,  which otherwise would have t o  be taped and d i s t r i b u t e d  s i n g l y  

t o  l o c a l  schools  o r  l o c a l  t r a n s m i t t e r s ,  could be presented by an a c t i v e  

r e p e a t e r  system i f  such problems a s  schedul ing and t i m e  zone d i f f e rences  

can be solved.  A s a t e l l i t e  system could a l s o  t ransmi t  TV tapes from c e n t r a l  

l i b r a r i e s  t o  l o c a l  schools  f o r  r e t r a n s c r i p t i o n .  The c o s t s  of TV tapes  might 

thus  be lessened ,  and access  would be provided t o  a much l a r g e r  and up-dated 

l i b r a r y  of materials than many schools  otherwise could a f f o r d .  

and economic c o s t s  and b e n e f i t s  of t hese  schemes w i l l  need c a r e f u l  examina- 

t i o n .  

The  s o c i a l  

7 .  A combination of Dowerful a c t i v e  satel l i tes  and s imple  r e c e i v e r s  

and antennas could be used t o  enhance o r  splintpr p o l i t i c a l  i d e n t i f i c a t i o n  v i a  

propaganda, inc i tement ,  o r  information i n  areas lacking  l o c a l  ground-based 

t r a n s m i t t e r s ,  

ces  such communication methads would be s u f f i c i e n t l y  e f f e c t i v e  t o  merit 

t h e i r  use -- and i f  e f f e c t i v e ,  how t o  c o n t r o l  t h e i r  use .  

Research w i l l  be necessary t o  determine under what circumstan- 

8 .  I f  l a r g e  TV channel capac i ty  becomes a v a i l a b l e  -- v i a  s a t e l l i t e  o r  

v ia  convent ional  f a c i l i t i e s  f reed-up by t h e  s a t e l l i t e  -- conferences v i a  

mul t ip l e  c losed  c i r c u i t  l inkages  are poss ib l e .  

venience ,  and phys ica l  r i s k  and permit a g r e a t e r  marshaling of home-based 

resources  f o r  each p a r t i c i p a n t .  Technological c a p a b i l i t i e s  and s o c i a l ,  

psychological ,  and economic cons ide ra t ions  w i l l  decide whether sucfi conferences 

would become r o u t i n e .  Should they become r o u t i n e ,  t he  consequences might 

This  would save time, incon- 



-13s - 
be s e r i o u s  f o r  t h e  travel and h o t e l  i n d u s t r i e s ,  f o r  which conferences 

of a l l  kinds have been of g r e a t  importance,  

To prbvide s o c i a l  c r i te r ia  f o r  dec i s ions  regard ing  communication system 

des ign ,  r e sea rch  should determine: 

. . . The s p e c i f i c  sources  of demand f o r  i nc reased  communica- 
t i o n s  c a p a b i l i t y ,  and t h e  assumFtions,made by those  
claiming t h a t  they  would pay f o r  t h e  use  of s a t e l l i t e  
s e r v i c e s ,  about t h e  c a p a b i l i t i e s  of  t h e  communication 
system f o r  meeting t h e i r  needs,  what are t h e  impl ica-  
t i o n s  f o r  system design? 

An important  group of  dec i s ions  r e l a t e d  t o  government p o l i c y  f o r  communica- 

t i o n s  system development suppor t  would b e n e f i t  from s tudy  t o  discover:  

. . . The advantages and disadvantages of va r ious  means whereby 
t h e  government might f u l f i l l  i t s  o b l i g a t i o n s  t o  p r i v a t e  
e n t e r p r i s e ,  t h e  na t ion  as a whole, and s p e c i a l  i n t e r e s t  
groups with r ega rd  t o :  suppor t ing  t h e  development of  a 
s a t e l l i t e  system; ownership; frequency assignments;  a l l o -  
c a t i n g  p r o f i t s  and c o s t s ;  and a s su r ing  the  use  of t h e  
product  i n  t h e  b e s t  i n t e r e s t s  of t h e  na t ion .  What are 
t h e  most appropr i a t e  and e f f e c t i v e  r o l e s  f o r  government, 
p r i v a t e  e n t e r p r i s e ,  and o the r  o rgan iza t ions  i n  f inanc ing ,  
developing,  owning, c o n t r o l l i n g ,  u s ing ,  and n e g o t i a t i n g  
f o r  t h e  use of s a t e l l i . t e  communications domest ica l ly  and 
i n t e r n a t i o n a l l y ?  

A good p lace  t o  begin s t u d i e s  which w i l l  h e l p  i n  eventua l  n e g o t i a t i o n s  on 

s a t e l l i t e  use  is t o  determine: 

, , , What economic, c u l t u r a l ,  and t echno log ica l  f a c t o r s ,  in 
each na t ion  o r  reg ion  involved,  could complicate  o r  f a c i l i -  
ta te  t h e  c o n c i l i a t i o n  of  i n t e r e s t s  i n  us ing  and c o n t r o l l i n g  
s a t e l l i t e - b a s e d  communications? What t echno log ica l ,  economic, 
o r g a n i z a t i o n a l ,  and l e g a l  arrangements could be developed t o  
overcome s p e c i f i c  major d i f f i c u l t i e s  f o r  c o n c i l i a t i o n  as 
d e t e c t e d  i n  t h e  above? 
oppor tun i t i e s?  

To t ake  advantage of  s p e c i f i c  major 

* 

Since  t h e  b e n e f i t s  f o r  s o c i e t y  could  depend on t h e  o rgan iza t iona l  approach 
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taken, and since these problems are better studied before imminent develop- 

ments obscure issues, research should be begun now to determine: 

. . e The cost and benefits of turning over to an international 
agency those communication functions which are inherently 
unprofitable for private interests and/or which have the 
potential for stimulating international unrest. Under 
what conditions would such a transfer of function be in 
the interests of the United States? In the event the 
facilities were internationalized, what activities might 
be prohibited or subjected to international control and 
what should be the functions and powers of such an inter- 
national body? 

Because the effective use of satellites for teaching purposes will require 

much more understanding of learning factors in relation to telecommunications 

than we now possess and because the application of such findings would be 
very important for world society, it is most desirable to begin now to: 

. . . Apply and further develop knowledge of and methods for under- 
standing the factors -- such as culture habits, literacy, sub- 
ject matter, auspices, format, and opportunities to use what 
is learned -- which affect the degree and type of learning from 
telecommunications. 
the content and purposes of telecommunications with other 
forms of communications from interested government groups, 
private organizations, and international agencies. 

These studies must be aimed at meshing 

IV. IMPLICATIONS OF A SPACE-DERIVED 
WEATHER PREDICTING SYSTEM 

1. Space activities are expected to contribute in two ways to the 

development and maintenance of a world-wide system for accurate long-range 
and short-range weether forecasting: (a) information for improvements in 

meteorological theory and the routine observations necessary for its applica- 

tion will be provided by space probes and satellites; (b) theory development 

and application will require a correlative and interacting world-wide net of 

ground-based, lower-atmosphere data collecting, processing, and distributing 

facilities, for which communication satellites appear to offer themost feas- 

ible system for handling the expected vast amount of data. 

facilities are established, which may be in the relatively near future, 

Once the ground 
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many na t ions  may have access  f o r  t h e  f i r s t  time t o  sys temat ic  science-based 

f o r e c a s t s  similar t o  those p r e s e n t l y  a v a i l a b l e  i n  r eg ions  us ing  convent ional  

f o r e c a s t  methods. 

from t h e  problems and oppor tun i t i e s  i nhe ren t  i n  t h e  es tab l i shment  and main- 

tenance of t h e  world-wide, i n t e g r a t e d  s a t e l l i t e  and ground-based system, and 

i n  t h e  uses  made of t h e  f o r e c a s t s .  The degree of u t i l i t y  w i l l  depend i n  p a r t  

on what o t h e r  technologica l ,  s o c i a l ,  and p o l i t i c a l  developments have occurred 

by t h e  time t h e  c a p a b i l i t y  i s  a v a i l a b l e .  

Impl ica t ions  mer i t i ng  r e sea rch  w i l l  presumably de r ive  

E s t a b l i s h i n g  and maintaining a world-wide weather o rgan iza t ion  

1, A world-wide f o r e c a s t i n g  system w i l l  r e q u i r e  t h e  evo lu t ion  of a 

g l o b a l l y  s t anda rd ized  set  of r u l e s  f o r  t h e  complex opera t ions  and negot ia -  

t i o n s  involved.  The increased  emphasis thus  p laced  on t h e  interdependence 

of  a l l  components of world s o c i e t y  might w e l l  h e l p  diminish i n t e r n a t i o n a l  

f r i c t i o n .  Never the less ,  t h e  sys tem's  development pe r iod  w i l l  probably t ake  

p l a c e  amid some degree of t he  mutual n a t i o n a l  susp ic ion  and economic and 

p o l i t i c a l  compet i t ion t h a t  now p e r t a i n .  F u r t h e r ,  s i n c e  weather information 

w i l l  cont inue  t o  be important  f o r  a l l  types of warfare  -- i nc lud ing  economic -- 
t h e  exchange of  weather d a t a  may be i n h i b i t e d  under some circumstances.  

p o t e n t i a l  i n h i b i t i n g  circumstances can be de l inea ted  through r e sea rch ,  i t  may 

be p o s s i b l e  t o  a n t i c i p a t e  and thus avoid them. 

I f  

2 .  The many dec i s ions  t h a t  must be made about t h e  l o c a t i o n  of ground- 

based f a c i l i t i e s  f o r  c o l l e c t i n g ,  process ing ,  and d i s t r i b u t i n g  weather d a t a  

imply t h e  need f o r  s tudying  t h e  p o t e n t i a l  l e g a l ,  economic, and p o l i t i c a l  

complicat ions.  For example, who w i l l  pay f o r  and c o d t r o l  t he  i n s t a l l a t i o n  

and maintenance of t h e  f a c i l i t i e s ?  

would no t  wish t o  c o n t r i b u t e  t o  t h e  e f f o r t  during i t s  developmental s t a g e ,  

whi le  o t h e r s  might from t h e  beginning cons ider  p a r t i c i p a t i o n  h igh ly  d e s i r -  

a b l e ,  e s p e c i a l l y  i f  f a c i l i t i e s  could  be i n s t a l l e d  wi th in  t h e i r  borders .  There 

may be c o n f l i c t s  between t echn ica l  and p o l i t i c a l  c r i t e r i a  concerning t h e  "best" 

placements f o r  f a c i l i t i e s .  Study of p o t e n t i a l  c o n f l i c t  f a c t o r s  might r e s o l v e  

them be fo re  t h e  f a c t .  Who, f o r  i n s t a n c e ,  w i l l  make such dec i s ions  and on 

what bases? Are t h e s e  t o  be n a t i o n a l  o r  mu l t ina t iona l  dec i s ions ,  o r  should 

they  be  made by an internationdorganization? I f  dec i s ions  ace n o t  t o  be  

made by i n d i v i d u a l  n a t i o n s ,  w h a t  i s  t h e  appropr i a t e  r o l e  f o r  t h e  United S t a t e s  

i n  f a c i l i t a t i n g  t h e  development of theory  and p r a c t i c e ?  

It  i s  v e r y  probable  t h a t  some coun t r i e s  

Given t h e  m i l i t a r y  
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u t i l i t y  of weather d a t a ,  what c r i te r ia  should be used f o r  eva lua t ing  t h e  

s t r a t e g i c  c o s t  and b e n e f i t s  of r e l e a s i n g  s p e c i f i c  weather information? 

How would v a r i o u s  poss ib l e  p o l i c i e s  a f f e c t  t h e  va r ious  p o s s i b l e  i n t e r e s t s  

of  s p e c i f i c  na t ions?  

3. Once t h e  a l t e r n a t i v e s  of  ownership, funding, and c o n t r o l  have 

been c l a r i f i e d ,  nego t i a t ions  must be undertaken t o  e s t a b l i s h  t h e  ope ra t ing  

o rgan iza t ion ,  i t s  s tandards  of  q u a l i t y  and equipment compa t ib i l i t y ,  and t h e  

procedures f o r  handl ing  sporad ic ,  d e l i b e r a t e  nonpa r t i c ipa t ion  or continued 

noncompliance of  members of  t h e  network. The nego t i a t ions  w i l l  be s u b j e c t  

t o  complex p res su res  a r i s i n g  from t h e  d i f f e r i n g  motives ,  l e g a l  procedures ,  

and p o l i t i c a l  arrangements of  t h e  va r ious  na t ions  p a r t i c i p a t i n g  i n  them. 

Systematic  i n q u i r y  might va luab ly  e l u c i d a t e  these  f a c t o r s  and t h e i r  rela- 
t i o n s h i p  t o  n e g o t i a t i o n  a l t e r n a t i v e s .  

4 .  Highly t r a i n e d  meteoro logis t s  have been i n  s h o r t  supply f o r  some 

time, bu t  many w i l l  be  needed as w e l l  as many o t h e r  personnel  t o  o p e r a t e  

equipment, develop theory,  make l o c a l  f o r e c a s t s ,  and d i s t r i b u t e  them. 

People e s p e c i a l l y  t r a i n e d  t o  t r a n s l a t e  weather f o r e c a s t s  i n t o  meaningful 

i d e a s  f o r  u s e r s  un fami l i a r  with them w i l l  a l s o  be needed. Questions are 
thus  implied t h a t  r e q u i r e  r e sea rch .  Who, f o r  example, w i l l  pay f o r  t h e  

t r a i n i n g  of  t h e  needed personnel?  

t r a i n  them ( t eache r s  being i n  s h o r t  supply)?  

a d d i t i o n s  t o  curr iculum content  w i l l  t h e  developing f i e l d  r equ i r e?  

n a t i o n s  may p r e f e r  t o  use  t h e i r  scarce, t a l e n t e d  manpower i n  o t h e r  techno- 

l o g i c a l  endeavors t h a t  they  cons ider  of h ighe r  p r i o r i t y  than weather fo re -  

c a s t i n g .  

t h e  gene ra l  idiom o f  technology so t h a t  they  would thereby  a l s o  be u s e f u l  f o r  

o t h e r  high p r i o r i t y  purposes.  How, then ,  should the  t r a i n i n g  and use  of 

personnel  f o r  a weather system be planned so t h a t  i t  w i l l  a i d  i n  expanding 

t h e  wor ld ' s  gene ra l  supply  of s c i e n t i s t s  and technic ians?  

Where w i l l  they  be t r a i n e d ,  and who w i l l  

What major changes i n  and 

Some 

Others  may welcome p a r t i c i p a t i o n  as a way t o  t r a i n  personnel  i n  

Impl i ca t ions  f o r  weather c o n t r o l  

1. The p o s s i b i l i t y  of  a space-der ived f o r e c a s t  system has  aroused much 

d i scuss ion  of r e l a t i v e l y  immediate advances i n  weather c o n t r o l .  Hpwever, 

wi th  t h e  except ion  of p o s s i b l e  occas iona l  experiments o r  a c e r t a i n  amount 

of l o c a l i z e d , l e g a l l y  acceptab le ,  rain-making, developments i n  weather con- 

t r o l  w i l l  probably depend on meteoro logica l  knowledge made a v a i l a b l e  only  
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through the  gradual  development of a weather theory  adequate f o r  world- 

wide, long-range f o r e c a s t s .  There may neve r the l e s s  be pressures  f o r  

experimenting with such devices  as nuclear  explosions t o  d i s r u p t  typhoons 

and hu r r i canes .  

s a f e t y  would involve  i n t e r n a t i o n a l  agreements. Prel iminary research  

could h e l p  t o  prepare  a b a s i s  f o r  so lv ing  t h e  c o l l a b o r a t i v e  problems as 

t h e i r  n a t u r e  became c l e a r e r .  

Conducting such experiments without  jeopard iz ing  human 

Impl ica t ions  f o r  product raisers 

1. Long-range o r  seasonal  f o r e c a s t s  w i l l  f a c e  t h e  farmer and those  

who make farm po l i cy  with many dec i s ions .  Given a p a r t i a l l y  unfavorable  

f o r e c a s t ,  f o r  example, how much land should be kept  i n  use  and wha t  crops 

grown? What techniques might m i t i g a t e  the  weather e f f e c t s ?  Associated 

dec i s ions  would have t o  do with t h e  a v a i l a b i l i t y  of e a s i l y  obta ined  and 

adoquate f i n a n c i a l  support  when the  d i r e c t i o n  of a p r e d i c t i o n  made i t  d e s i r -  

a b l e  o r  necessary  t o  cover c o s t s  of s eeds ,  f e r t i l i z e r ,  equipment, s t o c k p i l i n g  

f a c i l i t i e s ,  and t h e  l i k e .  A l l  t he se  dec is ions  imply an a l t e r a t i o n  i n  t h e  

behavior  p a t t e r n s  of both farmers and government p o l i c y  makers i n  t r a d i t i o n -  

o r i e n t e d  a g r i c u l t u r a l  areas. 
e v e n t u a l l y  produce profound changes i n  d i s t r i b u t i o n  and marketing methods and 

i n  consumption p a t t e r n s  and government po l i cy .  

advanced planning w i l l  be  necessary  i f  f u l l  advantage i s  t o  be taken of t he  

o p p o r t u n i t i e s  f o r  r a i s i n g  s tandards  of l i v i n g ,  and i f  t he  d i s r u p t i o n  a t t e n d -  

a n t  on t h e  t r a n s i t i o n  is  t o  be minimized. 

Changes i n  t r a d i t i o n a l  farming p a t t e r n s  would 

Much c a r e f u l  r e sea rch  and 

2.  Methods must be developed f o r  handl ing  such consequences of r e -  

sponses t o  f o r e c a s t s  as bumper crops of t h e  same product be ing  grown i n  

several d i f f e r e n t  p a r t s  of t he  world.  

c a t i o n  procedures may be  necessary  t o  balance ou t  economic and s u b s t a n t i v e  

i n e q u i t i e s  and o therwise  a s su re  the  d i s t r i b u t i o n  of supply i n  keeping with 

t h e  immediate demand and with longer-range s t o r a g e  requirements .  Such i n t e r -  

n a t i o n a l  arrangements,  implying major changes i n  a n a t i o n ' s  p o l i c i e s  regard-  

i n g  i t s  domestic farming, would r e q u i r e  much a n t i c i p a t o r y  s tudy .  

I n t e r n a t i o n a l  crop planning and a l l o -  

Impl i ca t ions  f o r  tourism and r e l a t e d  r e c r e a t i o n  i n d u s t r i e s  * 

1. For r e c r e a t i o n  f a c i l i t i e s ,  t h e  main consequence of both s h o r t -  and 

long-range weather f o r e c a s t s  may be a sharp  i n c r e a s e  i n  overloads and underloads.  
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The forecast of a bad season for regions having tourist-dependent economies -- 
the French Riviera, parts of Florida, Switzerland, etc., -- could have major 
national or regional economic repercussions, and could strain international 

relations. Economic reorganization of the tourist and recreation industries 

might become necessary, so that facilities unused because of expected bad 
weather could be balanced against facilities where there is expectation of 

good weather. Other questions raised concern the role of the government in, 

mitigating major national and regional imbalances, given its part in providing 

the forecasts. All of these problems will benefit from research. 

Implications for water resources and fossil fuel utilization 

1. Seasonal forecasts would permit optimum use of multiple-purpose dams 
that now retain part of their capacity to cope with unforeseen seasonal over- 

loads or underloads. 

2 .  More efficient use and realistic stockpiling of fossil fuels would 

be permitted if seasonal demands are known in advance. With urban and popu- 

lation growth, the world demand for fuel is continually increasing; an 

advanced planning capability should encourage world-wide programing of 

fuel allocations, both to fill routine needs and to alleviate suffering in 

times of weather emergency. Important questions of pricing, production 

regulation, and national and private profit interests arising in this con- 

nection merit study. 

Weather disaster mitigation 

1. Many nations may relatively soon have the advantage of hurricane 

and typhoon forecasts, if Tiros-type satellite observations prove to be as 

useful as it is believed they can be. Such disasters as droughts and major 
floods may eventually be predicted also. 

2 .  Providing forecasts of imminent disaster does not by any means 

assure that they will be acted on. Emergency action depends on the physical 

resources available, the motives of the leadership that must decide what 

information to make available to the public, the psychology of the public 

about action, and the time available. Quick and productive reactions to 

disaster forecasts require a certain amount of education of both leadership 

and the public. Much more research is needed on how to educate for disaster, 

especially in the many world cultures where a traditional fatalism has 

* 
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preva i l ed .  

o r  any na t ion  wishes t o  s u s t a i n  t o  be prepared f o r  i n f r equen t  d i s a s t e r s  

such as to rnadoesa r  hu r r i canes ;  t h e s e  dec i s ions  would b e n e f i t  from c o s t  and 

b e n e f i t s  s t u d i e s  and ope ra t ions  r e sea rch  on p repa ra t ion  arrangements.  

Decis ions must a l s o  be made about what expenses any community 

3. Long-range f o r e c a s t s  of  such l i n g e r i n g - e f f e c t  d i s a s t e r s  as drought 

and heavy f lood ing  w i l l  conf ront  involved na t ions  with t h e  need f o r  prepara-  

t i o n s  t o  cope wi th  t h e  people and i n s t i t u t i o n s  t h a t  would be d i sp laced  by o r  

t h rea t ened  dur ing  t h e  d i s a s t e r .  I n  many n a t i o n s  t h i s  would r e q u i r e  an  organ- 

i z a t i o n  of personnel  and an a l l o c a t i o n  of  r e sources  -- both of which do no t  

now exist  o r  are needed f o r  o r  absorbed by o t h e r  act ivi t ies .  

warned p u b l i c l y  of  d i s a s t e r s  with which they  have l i t t l e  competence f o r  

coping may be s e r i o u s l y  embarrassed. This  impl ies  o p p o r t u n i t i e s  and problems 

f o r  o t h e r  n a t i o n s  i n  dec id ing  how and t o  what e x t e n t  they  would provide pe r -  

sonnel  and r e sources  t o  m i t i g a t e  t h e  consequences of a d i s a s t e r  i n  another  

na t ion .  The r e s o l u t i o n  of t h e  many f a c e t s  of t hese  problems deserves  i n t e n -  

sive p u r s u i t  through sys temat ic  i nqu i ry .  

Governments 

Impl i ca t ions  f o r  t r a n s p o r t a t i o n  

1. 

i f  accu ra t e  f o r e c a s t s  make i t  p o s s i b l e  t o  a n t i c i p a t e  t r a m p o r t a t i o n  needs as 

func t ions  of  t h e  e f f e c t s  of  weather p a t t e r n s  on c l i e n t s '  sh ipp ing  p lans .  

More e f f i c i e n t  u s e  can be made of commercial t r a n s p o r t a t i o n  f a c i l i t i e s  

2 .  I n  na t ions  wi th  somewhat p r i m i t i v e  t r a n s p o r t a t i o n  systems,  weather 

f o r e c a s t s  would provide t h e  oppor tun i ty  t o  use  weather-dependent t r a n s p o r t a t i o n  

methods and r o u t e s  more e f f i c i e n t l y ,  Th i s  may a l s o  h e l p  t o  raise l i v i n g  s t and-  

a r d s  and f u r t h e r  t h e  development of r a t i o n a l i z e d  dec i s ion  making and of t h e  

r e q u i s i t e  t e c h n i c a l  and human systems t o  implement i t .  Research would be  

d e s i r a b l e  i n t o  methods f o r  he lp ing  t h e s e  areas t ake  advantage of t he  opportu-  

n i t i e s  provided by t h e  f o r e c a s t s .  

* * * * *  
As a p r e r e q u i s i t e  f o r  planning f u r t h e r  r e sea rch  ac t iv i t i e s  on t h e  impl ica-  

t i o n s  of t h e  uses  of weather f o r e c a s t s  s tudy  i s  necessary  t o  determine: 

* . . . The act ivi t ies  t h a t  w i l l  be most advantaged o r  disadvantaged 
by va ry ing  amounts of improved f o r e c a s t s .  Here i t  i s  neces-  
s a r y  t o  cons ider  t h e  time a t  which improved f o r e c a s t s  are 
expected t o  be r e a l i z e d  and t h e  t echno log ica l  and social 
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cont ingencies  which may a f f e c t  t he  degree of wea the r -  
dependence. I n  p a r t i c u l a r ,  l e g a l ,  p o l i t i c a l ,  economic, 
and c u l t u r a l  f a c t o r s  must be considered f o r  t h e i r  i n f l u -  
ence on t h e  advantages and disadvantages of long- and 
shor t - range  p r e d i c t i o n s .  

I n  view of t he  l i ke l ihood  t h a t  many na t ions  w i l l  have access  i n  the  r e l a t i v e l y  

near  f u t u r e  t o  f o r e c a s t s  of hur r icanes  and typhoons, v i a  s a t e l l i t e  observa- 

t i o n s ,  research  should begin a t  once t o  determine: 

. . .  What needs t o  be done and wha t  can be done i n  o t h e r  na t ions  
a s  w e l l  a s  t h e  United S t a t e s  t o  prepare f o r  va r ious  types 
of imminent d i s a s t e r s  a t  va r ious  l e v e l s  of d e s t r u c t i o n ,  i n  
whatever time would be a v a i l a b l e .  Here i t  i s  necessary t o  
examine (a) t he  communication f a c i l i t i e s  and organiza t ion  
r e q u i r e d  t o  provide t h e  r e q u i s i t e  information soon enough, 
and (b) t he  o rgan iza t iona l  and personnel  equipment and, 
poss ib ly ,  t he  l e g a l  procedures r equ i r ed  t o  cope with 
emergency a c t i o n .  

The ground-based f a c i l i t i e s  needed f o r  developing b e t t e r  weather theory  may 

of themselves provide reasonably good f o r e c a s t s  i n  many areas. 
may be i n s t a l l e d  r e l a t i v e l y  soon, and s i n c e  such f o r e c a s t s  could have major 

e f f e c t s  on farming methods and product d i s t r i b u t i o n  and u t i l i z a t i o n ,  i t  is 

most d e s i r a b l e  t o  begin now t o  p lan  a c t i v i t i e s  to  make the  t r a n s i t i o n  as 

comfortable and e f f e c t i v e  as poss ib l e .  

which w i l l  determine: 

Since they 

Basic  t o  such plans w i l l  be research  

. . . The e x t e n t  t o  which t h e  requirements f o r  us ing  science-based 
f o r e c a s t s  a r e  compatible with the  pe r spec t ives  and behavior 
of those  who w i l l  d i r e c t l y  use  the  ideas  o r  methods and of 
those a t  h igher  l e v e l s  who must approve t h e  ideas  o r  methods 
f o r  use.  Among f a c t o r s  of s p e c i a l  i n t e r e s t  with regard  t o  
product  r a i s i n g  methods and ideas  a r e :  t he  degree of accept -  
a b i l i t y  of s c i e n t i f i c  s ta tements  as a b a s i s  f o r  a c t i o n ;  
e x i s t i n g  methods f o r  making long-range f o r e c a s t s ;  r e a c t i o n s  
t o  s h i f t i n g  the  customary rhythms of crop processing behavior ,  
and t o  both growing and e a t i n g  a l t e r n a t i v e  c rops ;  how d i r e c -  
t i o n s  o r  advice a r e  taken from higher  echelons;  and what t h e  
d e f i n i t i o n  of  " q u a l i f i e d  a u t h o r i t i e s "  i s .  

a 

The impl i ca t ions  f o r  n a t i o n a l  i n t e r e s t s  of suppor t ing  a n a t i o n a l  o r  i n t e r -  

n a t i o n a l  weather system a r e  many. 

c l a r i f y .  

These w i l l  t ake  much s tudy  and t i m e  t o  

It is recommended t h a t  research  be i n i t i a t e d  t o  determine: 
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. . . The relative advantages and disadvantages -- economic, 
political, cultural, and military -- of international, 
national, or nongovernmental control of all or parts of 
the theory development system and, eventually, the weather 
predicting system. 
regarding ownership, funding, and staffing of facilities 
in each of these cases? 

What problems need to be resolved 

V. THE IMPLICATIONS OF TECHNOLOGICAL BY-PRODUCTS 

1. The term "by-products" is used here to define those technological 
items or methods whose development probably would not have occurred or 
would not have been accelerated t o  the present extent had space activities 
not existed, and only items meeting this definition are examined in this 

section. 

products of the space effort are more logically ascribed to the general 
trend of technological invention. 

Many other products given glamour by being popularly called by- 

2. Even for the "legitimate" by-products, more importance seems in 

some cases to be claimed than is justified by a review of their implica- 

tions. Better understanding is needed of the economic relationships 
between tbe derived products and the original products, and methods also 

need to be developed for recognizing whether by-product developments have 

or are likely to have really important social iinplications. 

Derivation, uses, and implications 

1. Putting man in space will systematically expose him to great 

physical and emotional stress. Special methods, drugs and medicines, and 

equipment are being developed for measuring stress and possibly for coping 

with it. Although it is known that human capabilities are sometimes extra- 
ordinary under stress conditions, systematic information on the matter is 

sparse. 

tain important space by-products, in their potential for contributing to 

knowledge on this subject, They may also, especially if the information 

and new medical techniques they produce are applicable to the general public, 

change attitudes about subjecting man to stress, thereby generating basic 

ethical and moral questions, the resolution of which may have profound 

implication for man, both in space and on earth. 

The studies being made in relation to the Mercury astronauts con- 
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2 .  Telemetry,  t h e  technique whereby t h e  s t a t e  of an ob jec t  i s  sensed 

by e l e c t r o n i c  o r  mechanical devices ,  transformed i n t o  an e l e c t r i c a l  impulse, 

and t r ansmi t t ed  t o  recording and a n a l y s i s  equipment, owes i t s  recent  r ap id  

development almost e n t i r e l y  t o  t h e  space e f f o r t .  

ment, i t  could be used i n  any s i t u a t i o n  where information a t  a d i s t a n c e  was 

requi red ,  thereby  pe rmi t t i ng  new o rde r s  of human and phys ica l  c o n t r o l .  

t h e  many p o t e n t i a l  uses  of t h i s  space-s t imulated by-product, i t s  u t i l i t y  f o r  

t h e  f i e l d  of medicine i s  of s p e c i a l  importance and i n t e r e s t .  

of conveying medical and emotional d a t a  t o  c e n t r a l  computers v i a  s u r g i c a l l y  

imbedded microminiatur ized te lemeter ing  equipment appears  t o  be r e a l i z a b l e .  

This  could permit continuous two-way monitoring of a pe r son ' s  s t a t e  of h e a l t h  

whether he i s  i n  t h e  h o s p i t a l  o r  ambulatory -- and release doctors  t o  some 

e x t e n t  f o r  s p e c i a l i z e d  work, thus  he lp ing  t o  r e l i e v e  the  a n t i c i p a t e d  aggrava- 

t i o n  of t h e  doc tor  shor tage .  

l ance  p re sen t s  l e g a l ,  p o l i t i c a l ,  moral, and e t h i c a l  problems, which doubt less  

would be v igorous ly  argued and which would b e n e f i t  from c a r e f u l  s tudy .  

ex tens ion  of t h i s  a p p l i c a t i o n  of te lemeter ing  devices  involves  monitoring 

emotional  s ta tes  by ob ta in ing  t h e  phys io log ica l  information t h a t  i s  a s soc ia -  

t e d  wi th  them. 

could a l s o  be of use  t o  i n s t i t u t i o n s  and governments i n  var ious  ways, some 

of them perhaps not  accep tab le  t o  t h e  democratic e t h i c .  

moral imp l i ca t ions  inhe ren t  i n  t h e  p o s s i b l e  a p p l i c a t i o n s  of t h i s  space tech-  

nology which deserve  s tudy  t o  c l a r i f y  t h e  problems and oppor tun i t i e s  involved 

Given a s s o c i a t e d  equip-  

Among 

The p o s s i b i l i t y  

Such an approach t o  rou t ine  medical s u r v e i l -  

An 

The process  would be u s e f u l  f o r  p s y c h i a t r i c  therapy .  It 

There are profound 

One l i k e l y  consequence of making very  broad use of t e l eme t ry  ( i n  
a s s o c i a t i o n  w i t h  computers and w i t h  o t h e r  comunica t ions  dev ices )  w i l l  be a n  

i n t e n s i f i c a t i o n  of arguments on whether man can cont inue  t o  be master of 

h i s  machines. I f  preoccupat ion w i t h  t h e  problem i n c r e a s e s ,  a t t i t u d e s  may be 

a f f e c t e d  t o  an e x t e n t  t h a t  t h e  p o s s i b i l i t i e s  of use would not  be permi t ted  

f u l l  exp lo ra t ion .  

3 .  Of t h e  power sources  being developed f o r  space c r a f t ,  a t  least  

t h r e e  could be used on e a r t h .  ( a )  P lasmas  and magneto-hydrodynamic power 

would seem t o h a v e  no new impl i ca t ions  f o r  the us ing  environment. (b) So la r  

power could ope ra t e  s m a l l  dev ices ,  such as d a t a  r eco rde r s ,  i n  i s o l ? t e d  a r e a s  

(which thus  would be helped t o  accumulate new knowledge) and low power app l i -  

ances ,  such as small r a d i o s ;  i t  i s  l imi t ed  as a power source ,  however, and 

s t o r a g e  i s  needed f o r  n i g h t  ope ra t ion  and cloudy days.  ( c )  Nuclear-powered 
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thermionic converters  could provide i s o l a t e d  areas wi th  more s u b s t a n t i a l  

amounts of power and do not need s to rage  devices.  E i the r  of t he  l a t t e r  two 

could be used i n  highly urbanized s o c i e t i e s  f o r  operat ing equipment rerroteiy 

and ;eliably,  but they probably have no special  im,plications f o r  change 

except as t h e  power sources f o r  te lemetry equi?ment. In underdeveloped 

a r e a s  t h e i r  highly compact and r e l i a b l e  c h a r a c t e r i s t i c s  might provide power 

S O U T C ~ S  without r equ i r ing  major grou:.d transport i n t o  the  region as is 

u s u a l l y  t h e  case when conventional power sources are  used; t h e  implicat ions 

f o r  s o c i a l  change under these  circurzstances deserve study. 

4 .  New p l a s t i c s ,  a l l o y s ,  and canbinations of metals and p l a s t i c s  nay 

compete s t r o n g l y  wi th  conventional t l e ta l s  and o the r  f a b r i c a t i n g  materials 

because of t h e i r  ex t raord inary  s t r e a g t h ,  l i gh tness ,  and temperature resist- 

ance.  But t he  demand f o r  conventional ores msy not be reduced, given t h e  

demardd of increasing p o p l a t i o n  and urbanizat ion throughout t he  world. The 

s o c i a l  implicat iocs  of t h e  new ma te r i a l s  include t h e i r  p o t e n t i a l  f o r  dFsplac:.ng 

ex tan t  technologies and Empower, d i s rup t ing  supporting communities from t h e  

mine t o  t h e  f a b r i c a t i o n  p l a n t ,  and changing the  pat tLrns of t h e  irLternationa:. 

metals t r a d e .  Study w i l l  be necessa,-y t o  a s s e s s  t n e  poss ib l e  ex ten t  of 

changes thus produced, and, i f  t h e  c*.an:cs z;?pear l a r g e ,  t o  discover  zeans 

of coping wi th  them. 

5.  The need t o  develop highly r e l i a b l e  conponents f o r  space e c r i v i t i e s  

i s  generat ing a v a r i e t y  of changes i n  manufacturing technology, q u a l i t y  con- 

t r o l ,  equipment design, and u t i l i z a t i o n  philosophies.  Many of t hese  changes 

are  app l i cab le  t o  products f o r  general  use.  

would f r e e  r e p a i r  and s e r v i c e  personnel f o r  o the r  t a s k s .  

SLOW appl ied t o  t h e  replacement of s h o r t - l i v e d  components would be a v a i l a b l e  

f o r  o t h e r  use .  

problems f o r  consumption-oriented economies, e s p e c i a l l y  i n  t h e  l i g h t  of t h e  

developing nat ions ' .  a s p i r a t i o n s  f o r  h igher  s tandards of living and t h e  

i n t e r n a t i o n a l  c o q e t i t i o n  f o r  resources .  

of t hese  matters is  t h e r e f o r e  recommended. Rel iable  componects a l s o  have 

important i q l i c a t i o n s  f o r  br inging te lecomunica t ions  t o  underdeveloped 

a reas  ( see  Sec t ion  111). 

Highly r e l i a b l e  consumer products 

Moreover, materials 

Such changes would provide many oppor tun i t i e s  as we l l  as 

Research on t h e  i n t e r r e l a t i o n s h i p  

6 .  The closed cyc le  eco log ica l  systems being evolved f o r  maintain- 

ing  humn l i f e  during space t r ave l  by reprocessing b i o l o g i c a l  waste i n t o  



-245 - 
food, water ,  and a i r  a r e  appl icable  i n  p r i n c i p l e  t o  c e r t a i n  human s i t u a t i o n s  

on e a r t h .  However, wi th in  the  twenty-year time span observed by t h i s  study, 

such systems would probably not outweigh the  advantages of o the r  sources of 

t hese  necessary elements. 

7 .  The s o c i a l  and economic cos t s  of rocket propulsion f o r  humans and 

f o r  f r e i g h t  ( the  cos t s  f o r  t he  l a t t e r  including packaging, t ranspor t  time t o  

launching s i t e s  -- which must be d i s t a n t  from c i t i e s  -- unpackaging, and 

t ranshipping)  need c a r e f u l  s tudy before  the  impl ica t ions ,  i f  any, can be 

evaluated.  

u t i l i t y  i n  ever  f a s t e r  human t r anspor t  i f  t he  world has easy telecommunica- 

t i o n s  v i a  s a t e l l i t e  and r e l i a b l e ,  comfortable j e t s .  A i rc ra f t  braking and 

l i f t i n g  rocket boosters  would provide access t o  a reas  not now d i r e c t l y  reach- 

a b l e  by. j e t s ,  but t he  impl ica t ions ,  i f  any, f o r  s o c i e t y  w i l l  not be c l e a r  

u n t i l  t he  plans f o r  and need of such p ro jec t s  a r e  f u r t h e r  c l a r i f i e d .  

Research is  a l s o  needed t o  a s c e r t a i n  whether t he re  is s i g n i f i c a n t  

8. Given the  an t i c ipa t ed  development of p rec i s ion  guidance systems 

wi th in  the  next twenty years ,  i t  i s  very poss ib le  t h a t  a l l  kinds of vehic les  

could be so guided without human in te rvent ion .  However, t he  l e g a l  and e t h i c a l  

problems i n  regard t o  r e s p o n s i b i l i t y  i n  case of malfunction w i l l  need s tudy .  

Poss ib le  personnel displacement may a l s o  present  problems. Systems analyses  

s t u d i e s  w i l l  be needed, as wel l  a s  research  on means ( i f  needed) f o r  coping 

wi th  personnel problems and on the  r e l a t i v e  merits of replacing a mul t i func t iona l  

human wi th  complex and expensive guidance equipment. 

* * * * *  
Since known by-product implicat ions may take  on new importance r ap id ly  and 

newbcharoducts w i l l  be developing continuously,  research  should be begun now on: 

. . . Means f o r  e s t ab l i sh ing ,  maintaining, and operat ing "watchdog" 
groups t o  a l e r t  and inform appropr ia te  a u t h o r i t i e s  and organiza-  
t i o n s  t o  the  foreseen or discovered appl ica t ions  and consequen- 
ces  of space technology by-products. Thus appropr ia te  research  
o r  a c t i o n  can be undertaken t o  maximize t h e  bene f i t  t o  mankind. 

Because of t he  p o t e n t i a l  importance of r e l i a b i l i t y  t o  the  operat ion of our 

consumer economy, s tudy  should determine: 
* 

. . , By means of cos t  and bene f i t s  examination, the  e f f e c t s  of 
increases  i n  r e l i a b i l i t y  a t  var ious s t e p s  i n  the  production- 
consumption sequence. 
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Since the  long-range impl ica t ians  of te lemet ry  uses may w e l l  be profoundly 

good or  bad, research  on the  combined impact of te lemetry,  microminiaturiza- 

t i o n ,  and compact mobile power supplies should begin t o :  

. . . Delineate  as sys t ema t i ca l ly  as is  now poss ib le  the  
s p e c i f i c  economic, l e g a l ,  s o c i a l ,  and moral problems 
and oppor tun i t i e s  implied i n  f u t u r e  society-machine r e l a -  
t i onsh ips ,  s o  that opinion leaders  and po l i cy  makers can 
be aware of what must be resolved and planned f o r  before ,  
during,  and a f t e r  major developments i n  t h i s  communication 
and c o n t r o l  c a p a b i l i t y .  

V I .  IMPLICATIONS FOR GOVERNMENT OPERATIONS AND PERSONNEL USE 

1. Space a c t i v i t i e s  requi re  an e x t r a o r d i n a r i l y  l a rge  number and v a r i e t y  

of s ca rce  profess iona l  personnel and very l a rge  funds (funds a l s o  des i r ed  by 

o t h e r  f e d e r a l  agencies and programs i n  sc ience  and technology). They d i v e r t  

public a t t e n t i o n  from and d i r e c t  it t o  o t h e r  government s c i e n t i f i c  e f f o r t s 5  

they  obscure cherished o rgan iza t iona l  d i s t i n c t i o n s  between sc ience  and engineer-  

ing ,  and bas i c  research  and appl ied ;  and they are important f o r  i n t e r n a t i o n a l  

a s  we l l  a s  n a t i o n a l  goa l s ,  and m i l i t a r y  as w e l l  as s c i e n t i f i c  and commercial 

goa l s .  Thus, they  have s i g n i f i c a n t  implicat ions f o r  a v a r i e t y  of agencies  i n  

t h e  government, and i n  t u r n  they may be v i t a l l y  a f f e c t e d  by these  agencies .  

These i a p l i c a t i o n s  are expressed a s  an imposing s e t  of demands for e f f i c i e n t  

personnel u t i l i z a t i o n ,  complex organiza t iona l  arrangements, and t h e  r e so lu t ion  

of ambiguous r e l a t ionsh ips  between space, sc ience  and technology, a n d l p o l i c y  

making. Much research  on these  problems w i l l  be necessary t o  understand and 

m e e t  these demands. 

Manpower impl ica t ions  

NASA's needs f o r  l a r g e  numbers of h ighly  spec ia l i zed  personnel put 1. 
i t  i n  competit ion wi th  indus t ry  and nonprof i t  i n s t i t u t i o n s ,  which have 

similar needs, and a l l  t h ree  groups compete wi th  o the r  s o c i a l  needs f o r  

t hese  personnel .  E f f i c i e n t  personnel use requi res  s p e c i a l  s tudy  on how t o  

t r a i n  and up-date t h e  experience of personnel a s soc ia t ed  wi th  NASA as we l l  

as how t o  a n t i c i p a t e  the  more complex t r a i n i n g  requirements f o r  new personnel  

f o r  t he  years ahead. 

on ly  be acquired i n  t h e  f i e l d  environment, where t h e  research ,  cons t ruc t ion ,  

Cer ta in  very important experience and t r a i n i n g  can 
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and launching of space a c t i v i t i e s  a r e  a c t u a l l y  under way. Since the re  a r e  

r e l a t i v e l y  few such environments, new l e g a l  and procedural means may have t o  

be devised f o r  exposing profess iona l  personnel t o  r e q u i s i t e  experiences by 

c i r c u l a t i n g  them wi th in  NASA and among o the r  involved government agencies ,  

and perhaps even among i n d u s t r i e s  and nonprofi t  i n s t i t u t i o n s .  

2.  Motivational f ac to r s  t h a t  help t o  a t t r a c t  appropr ia te  personnel i n -  

c lude  salaries, oppor tun i t i e s  f o r  profess iona l  advancement and s t imula t ion ,  

and the  s p e c i a l  work environment required t o  s t imu la t e  research'. 

and development a c t i v i t i e s  c l e a r l y  requi re  d i f f e r e n t  kinds of organiza t iona l  

s t r u c t u r e  and managerial philosophy from those which a r e  t r a d i t i o n a l  f o r  

o t h e r  la rge-sca le  undertakings i n  indus t ry  and i n  government. The uncomon 

degree of complexity i n  space research  and development, combined wi th  t h e  

f a c t  t h a t  a research  manager usua l ly  has a d i f f e r e n t  range of re levant  

knowledge and s k i l l  from t h a t  of t he  profess iona l  group he leads ,  empha- 

sizes t h e  importance of undertaking research  t o  f ind  a l t e r n a t i v e s  t o  a 

command system f o r  labora tory  adminis t ra t ion .  A t  p resent ,  understanding 

is l imi ted  as t o  why profess iona ls  choose t o  j o i n  o r  leave government space 

research  and development. Research can provide a more compre4ensive under- 

s tanding  - 

Research 

3. E f f i c i e n t  planning f o r  space a c t i v i t y  manpower needs requi res  s t u d i e s  

providing methods f o r  obtaining d a t a  on the  types and numbers of personnel 

tkt might be a v a i l a b l e  now and t h a t w i l l  be needed i n  the  fu tu re .  

power d i r e c t o r i e s  are inadequate i n  t h e i r  coverage. NASA and o the r  govern- 

ment agencies  wi th  complementary and supplementary personnel i n t e r e s t s  have 

need of a formal means f o r  c o l l e c t i n g  and shar ing  knowledge a b u t  p o t e n t i a l l y  

a v a i l a b l e  personnel and of a cooperat ive plan f o r  t h e i r  e f f i c i e n t  use.  Appropri- 

a t e  s t u d i e s  a r e  necessary t o  meet t h i s  need. 

Present man- 

4.  Long-range planning on space a c t i v i t y  manpower needs would help t o  

a s s u r e  that the  r i g h t  number of s tudents  could be encouraged t o  seek  careers 

i n  s p e c i f i c  profess iona l  f i e l d s  app l i cab le  t o  space a c t i v i t i e s .  

a l s o  a need t o  make balanced use of s ca rce  human resources between t h i s  a r ea  

and o t h e r  f i e l d s  of g r e a t  s o c i a l  importance. In  view of NASA's longer-range 

personnel needs, t he  implicat ions of space a c t i v i t i e s  f o r  c a r e e r  a s p i r a t i o n s  

i n  the  younger generat ions a r e  e s p e c i a l l y  important t o  s tudy.  The glamour of 

space a c t i v i t i e s  and the  p lay  given them i n  newspapers and magazines may a f f e c t  

t h e  a t t i t u d e s  of parents ,  adolescents ,  and c a r e e r  adv i se r s  toward these  c a r e e r  

There i s  
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p o s s i b i l i t i e s  compared t o  those of o the r  a reas ,  but s tudy  i s  needed t o  under- 

s tand  how information and sources of advice f i n a l l y  a f f e c t  ca ree r  choices .  

There is  a l s o  a need t o  examine and ind ica t e  academic t r a i n i n g  requirements 

f o r  space a c t i v i t y  ca ree r s ,  i n  view of t he  s p e c i a l  demands placed on such 

t r a i n i h g  by the  very rap id  and complex technological  advances c h a r a c t e r i s t i c  

of the  f i e l d .  

Organization 

1. NASA's wide-ranging needs and impacts present  it wi th  problems of 

organiza t iona l  coordinat ion,  competit ion,  and cooperat ion wi th  o the r  agencies 

which a r e  a t  once new and a t  t he  same time c h a r a c t e r i s t i c  of t he  c o n f l i c t s  

always inherent  i n  complex organiza t ions .  The problems a r e  e s p e c i a l l y  compli- 

ca ted  by the  la rge  v a r i a t i o n s  i n  s i z e ,  p o l i t i c a l  power, monetary resources ,  

types of func t ions ,  and personnel composition of o the r  government organiza-  

t i o n s  having i n t e r e s t s  t h a t  a r e  complementary o r  supplementary t o  NASA's. 

2. Because of the  growing c o s t s  and requirements f o r  spec ia l i zed  r e -  

sources  f o r  space programs, i t  w i l l  be worth while t o  explore  means f o r  more 

e f f e c t i v e  coordinat ion and cooperat ion between agencies having r e l a t e d  i n t e r e s t s  

wi th  NASA. For example, developmental, ope ra t iona l ,  j u r i s d i c t i o n a l ,  and po l i cy  

cons idera t ions  i n  connection wi th  present  and f u t u r e  s p e c i f i c  space a c t i v i t i e s  

w i l l  involve the  U . S .  Weather Bureau, the  FCC, Off ice  of C i v i l i a n  Defense 

Mobil izat ion,  t he  Department of Agr icu l ture ,  t he  Department of S t a t e ,  t h e  

Defense Department, e t c .  Careful  s tudy  w i l l  be necessary t o  discover  the  

bes t  means f o r  arranging funct ions between agencies .  Wasteful j u r i s d i c t i o n a l  

d i spu te s  over t he  con t ro l  of r e l a t e d  sc ience  and technology development can 

be expected unless  research  revea ls  means t o  avoid them. 

3 .  I f  space a c t i v i t i e s  expand and some development and launching f a c i l i -  

t ies  a r e  e s t ab l i shed  independently of m i l i t a r y  r e se rva t ions ,  s t a t e  regula t ions  

regarding s i t i n g  and c o n t r o l  of dangerous space opera t ions  o r  h e a l t h  hazards 

may a f f e c t  space a c t i v i t y  planning. S t a t e s  may promote t e s t i n g ,  launching, 

and research  f a c i l i t i e s  f o r  space a c t i v i t i e s  t o  a t t r a c t  and r e t a i n  academic 

personnel  and b r i n g  good s tuden t s  t o  the  u n i v e r s i t i e s ,  and as inducement t o  

indus t ry .  All of these  p o s s i b i l i t i e s  may present  f e d e r a l - s t a t e  r egu la t ion  

and c o n t r o l  problems a s  w e l l  a s  oppor tun i t i e s  t o  expand space a c t i v i t i e s ;  

s tudy  should be undertaken t o  a n t i c i p a t e  and reso lve  the  problems. 

c 
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Implications f o r  science advisory a c t i v i t i e s  
and government pol icy  

1. Space a c t i v i t i e s  have become inext r icably  intertwined with science 

i n  general  a t  the  government pol icy  making level and v ice  versa .  This i s  

not new t o  science o r  government, but it has received special emphasis as 
a r e s u l t  of the  s p e c i a l  and spec tacular  r o l e  of space a c t i v i t i e s  i n  domestic 

and i n t e r n a t i o n a l  government po l i c i e s .  Probably more than any o t h e r  sc ien-  

t i f i c  and engineering a rea ,  t he  space e f f o r t  has emphasized and dramatized 

the  complex and unresolved problems of ass igning p r i o r i t i e s  t o  competing 

and cooperating s c i e n t i f i c  and technological e f f o r t s .  It has a l s o  emphasized 

t h a t  the  problems inherent i n  the  many ro les  played by the  s c i e n t i s t  i n  govern- 

ment -- pure s c i e n t i s t ,  government adviser ,  spec ia l  pleader ,  promoter, every- 

day c i t i z e n  -- have become confused i n  the  s c i e n t i s t ' s  own eyes,  i n  the  eyes 

of non-sc ien t i s t s  with whom he must work a t  the  pol icy  leve ls  of the  govern- 

ment, and in t he  eyes of those outs ide  of government who report  on and in te r -  

p r e t  the  i n t e r r e l a t e d  a c t i v i t i e s  of s c i e n t i s t  and non-scient is t  po l icy  makers. 

2 .  The r o l e  of the  s c i e n t i s t  as s c i e n t i s t  and as c i t i z e n  and i t s  r e l a -  

t i o n  t o  h i s  role as  an adviser  t o  the  government is e s p e c i a l l y  important i n  

the  space area, where na t iona l ,  i n t e rna t iona l ,  and p o l i t i c a l  f ac to r s  become 

c e n t r a l  t o  scnne pol icy  pos i t ions ,  and where the s c i e n t i s t  represent ing these 

pos i t ions  may f ind  himself i n  c o n f l i c t  with h i s  personal values as  a s c i e n t i s t .  

3 .  Confusions and d i f fe rences  of opinion about the  proper and usefu l  

roles f o r  and re la t ionships  between science advisers ,  science adminis t ra tors ,  

science advisory groups, and non-scient is t  po l icy  planners and pol icy  makers 

must n e c e s s a r i l y  i n t e r f e r e  with the  e f f e c t i v e  performance of t h e i r  funct ions.  

Research w i l l  be necessary t o  c l a r i f y  t h i s  s i t u a t i o n  and t o  provide a bas i s  

f o r  remedying i t .  

* * * * *  
Studies  usefu l  f o r  po l icy  planning t o  assure  adequately. t r a i n e d  personnel 

f o r  NASA can be i n i t i a t e d  by research t o  determine: 

. . . Thq present  and foreseeable  experience and t r a i n i n g  
requirements f o r  s c i e n t i f i c  personnel a f f i l i a t e d  with 
space programs i n  the  government. What a r e  the  l e g a l  
and procedural means by which personnel could be exposed 
t o  the r e q u i s i t e  experience and t r a i n i n g  i n  such ways as 
t o  benefi t - them and the government's a c t i v i t i e s  i n  the  
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space f i e l d  mutually.  Included should be examination of 
means f o r  encouraging o r  discouraging turnover and c i r c u -  
l a t i o n  of personnel between and outs ide  of government 
agencies as is  appropr ia te .  

As a ‘first s t e p  toward increas ing  the  oppor tuni t ies  f o r  interagency coopera- 

t i o n  and thereby the  advancement of t he  s c i e n t i f i c  and peaceful  space program, 

research  should determine: 

. . . The poss ib l e  advantages and disadvantages of p a r t i c u l a r  
cooperat ive and coordinated arrangements f o r  the  use of 
manpower, money, and physical  resources between s p e c i f i c  
agencies having i n t e r e s t s  i n  present  and an t i c ipa t ed  space 
research,  developments , and app l i ca t ions .  

Understanding the  complex r e l a t i o n s h i p  between ca ree r  s e l e c t i o n ,  ca ree r  advice,  

and information about space a c t i v i t i e s  w i l l  r equi re ,  a s  one major input t o  the  

problem, research  which w i l l  show trends about: 

. . . The evolving images, i n  the  minds of parents ,  t eache r s ,  
c a r e e r  adv i se r s ,  and young people,  of the  space s c i e n t i s t  
and engineer ,  and how these  compare wi th  the  images of 
o the r  poss ib le  ca ree r  models. In p a r t i c u l a r ,  w h a t  values  
(e.g., craftsmanship,  dedica t ion)  a r e  perceived a s  involved 
i n  p a r t i c u l a r  ca ree r s?  Are these  seen a s  a t t r a c t i v e  o r  
u n a t t r a c t i v e ?  What knowledge, ignorance, events o r  exper i -  
ences a l t e r  o r  emphasize the  na ture  of t he  images held? 

Prel iminary t o  s t u d i e s  on a l t e r n a t i v e  means f o r  reso lv ing  the  problems 

involved i n  u t i l i z i n g  sc ience  advisers  and sc ience  adminis t ra tors  i n  

p o l i c y  making i n  regard t o  space a c t i v i t i e s ,  case-study research  is  

necessary t o  determine: 

. . . The opera t ing  r e l a t ionsh ips  between the  sc ience  adv i se r ,  
t he  sc ience  adminis t ra tor ,  and t h e i r  respec t ive  users  i n  
t h e  a r e a  of space po l i cy .  P rec i se ly  i n  what ways do the  
missions and perspec t ives  of the  t h r e e  groups complement 
o r  confound,in s p e c i f i c  circumstanceb, operat ing procedures,  
po l i cy  making, and adminis t ra t ion?  
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V I I .  IMPLICATIONS FOR SPACE INDUSTRIES 

1. The high r a t e  of change of space technology and the  heavy govern- 

ment p a r t i c i p a t i o n  i n  s t imula t ing ,  d i r e c t i n g ,  and consuming t h i s  technology 

seem t o  have confronted some corpora t ions ,  government, and o t h e r  par ts  of 

s o c i e t y  with economic, o rganiza t iona l ,  and s o c i a l  problems. Some of t he  

problems may be new; some a r e  o ld  problem made acute  by space a c t i v i t i e s ;  

and some may be old problems exaggerated i n  t h e  t e l l i n g  through the  novel ty  

of space a c t i v i t i e s .  Much research w i l l  be required t o  c l a r i f y  and reso lve  

these  problems, and the  r e s u l t s  may have s i g n i f i c a n t  implicat ions f o r  corpo- 

r a t e  philosophy and organiza t ion ,  government-industry r e l a t ionsh ips ,  and the  

a l l o c a t i o n  of c e r t a i n  na t iona l  resources .  

Many of the  p rob lew t o  be summarized der ive  from a background of 

m i l i t a r y  rockets  and m i s s i l r y  r a t h e r  than peaceful  space a c t i v i t i e s .  Dif-  

ferences i n  na t iona l  purpose and, thereby, the  a l l o c a t i o n  of na t iona l  

resources  may a f f e c t  t he  na ture  and importance of these  problems as peace- 

f u l  space e f f o r t s  increase .  

Corporate response t o  space a c t i v i t i e s  

1. Charac te r i s t i c s  of present  space e n t e r p r i s e  a f f e c t i n g  corporate  

outlooks about investments and r i s k s  a re :  negot ia ted p r o f i t s  from l imi ted  

production of custom-made space equipment; high precont rac t  competit ion 

c o s t s  from company-sponsored research  and development and con t r ac t  prepara-  

t i o n  c o s t s ;  l a rge  proport ions of profess iona l  personnel and corresponding 

problems i n  personnel management and u t i l i z a t i o n ;  and the  need t o  con t inua l ly  

a d j u s t  and evolve f a c i l i t i e s  t o  provide the  c a p a b i l i t i e s  f o r  developing space 

equipment. 

2 .  Estimates about what investment t o  make and r i s k s  t o  take  depend i n  

p a r t  on w h a t  view is held of t he  f u t u r e  of space a c t i v i t i e s  f o r  peaceful  

u ses .  Some f e e l  t h a t  quasi-production l i n e  q u a n t i t i e s  of s t a b i l i z e d  components 

u se fu l  f o r  a s e r i e s  of space a c t i v i t i e s  w i l l  permit b e t t e r  p r o f i t s  and more 

t r a d i t i o n a l  opera t iona l  organiza t ion .  Some take the  view t h a t  the many 

technologica l  a l t e r n a t i v e s  f o r  ambitious space e f f o r t s  w i l l  provide research  

and development support  f o r  many f i rms.  

evolve u n t i l  a very few companies produce a l l  the major components and, i n  

t h e  process ,  w i l l  ga in  the  know-how which w i l l  a ssure  them t h e  next s e r i e s  

Otkers  f e e l  t h a t  t he  i n d u i t r y  w i l l  
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of contracts, and s o  on. Research is necessary to make clearer the factors 

which are acting or may act -- tending to drive the evolutionary process 
one way or the other. 

3 .  One response to these evolutionary alternatives has been heavy 

investment in broad-ranging research and development facilities intended to 

supply ideas for diversification into new markets, as well as to develop 
space-related items and ideas which will put the firm at the forefront of 

a new government-supported technological wave. 

three important questions needing study to understand their consequences. 

These R & D activities pose 

a. Who should own the rights to developments produced under 

government funds -- and, if the government is the owner, how can it be sure 
it receives all pertinent information? 

b. What research should the government do in-house and how much on 

contract to support and take advantage of these private capabilities, and 

what is the optimum mix of outside multipurpose R & D facilities to special 
purpose facilities? 

c. What are the consequences for the over-all quality of industrial 

performance -- and for the needs of the rest of society - -  of competition for 
scarce personnel "stockpiled" for capability demonstrating purposes as well 

as for doing wide-ranging R & D? 

4 .  Under the prime contractor system, there is a question of whether 

small firms can compete and survive as the space industry evolves. Limited 

staffs, intermittent roles, small profits, and small financial resources, all 

seem to confront the small firms with special difficulties in the space field. 

These difficulties deserve clarifying study s o  that possible solutions could 

be suggested. 

5. Government-industry R & D cost-sharing and public finance policy 
would benefit from research providing better measures of corporate costs and 

profits over the long run, which also involve public funds. 

warranted to develop means for measuring performance efficiency in the absence 

of a price mechanism. 

Research is also 

6. One question assumes many guises in this area: what is the best way 

to allocate government and industrial funds for the development and production 

of space systems in the absence of conventional market relationships? The 

negotiated contract is not unique to space activities, but the use of this 
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form of cos t  arrangement presents s p e c i a l  problems i n  reconci l ing  i n d u s t r i e s '  

i n t e r e s t s  i n  higher  p r o f i t s  wi th  the  na t iona l  i n t e r e s t s  i n  what i s  advisable  

i n  space a c t i v i t i e s  . 
Personnel u t i l i z a t i o n  

1. ,Space a c t i v i t i e s  use l a rge  numbers of engineers ,  s c i e n t i s t s ,  and 

managers. Their  s p e c i a l  c a p a b i l i t i e s  and t h e  organiza t iona l  problems of 

complex team a c t i v i t i e s  involve managerial and personnel r e l a t i o n s  problems 

needing much more s tudy  t o  resolve them. In p a r t i c u l a r ,  research  i s  neces- 

s a r y  on means f o r  operat ing complex research  opera t ions in  a manner t h a t  w i l l  

inducc high l eve l s  of c r e a t i v i t y .  Cer ta in  rates of turnover and of c i r c u l a -  

t i o n  between indus t ry  and o the r  types of research  environments may improve 

o r  degrade c r e a t i v e  q u a l i t y ;  s tudy  of t h i s  point  should help c l a r i f y  i t .  

2 .  Recrui t ing enough craftsmen wi th  "watchmaker" q u a l i t y  s tandards o r  

motivating workers t o  produce t h a t  q u a l i t y  of work may be a s u f f i c i e n t  problem 

1.hat it would be use fu l  t o  conduct s t u d i e s  on means f o r  improving the  r e q u i s i t e  

motivat ion and performance among workers bu i ld ing  space equipment. 

3 .  There w i l l  be g r e a t  competit ion f o r  h igh-qual i ty  profess iona l  per -  

sonnel  i n  fu tu re  years ,  s i n c e  they w i l l  a l s o  be wanted by o the r  i n d u s t r i e s  and 

f o r  o the r  s o c i a l l y  pressing a reas .  In view of t hese  o the r  needs and i n  view 

of t h e  expected scope of f u t u r e  space R & D, much c a r e f u l  s tudy  i s  needed t o  

determine whether t hg re  w i l l  be s u f f i c i e n t  numbers of high q u a l i t y  profess iona l  

personnel t o  f i l l  l a t e r  personnel u t i l i z a t i o n  goa l s .  Excessive competit ion 

wi th  u n i v e r s i t i e s  and nonprofi t  research organizat ions may weaken necessary 

teaching and i n s t i t u t i o n a l  research,  thus jeopardizing the  genera l  s t a t e  of 

s o c i a l  development as we l l  a s  the  supply of new high-class  personnel f o r  

the  space indus t ry .  However, i n t ens ive  indus t ry  r e c r u i t i n g  and competit ion 

f o r  personnel may s t imu la t e  more people t o  become s c i e n t i s t s  and engineers 

and encourage q u a l i t y  a t t i t u d e s  toward craftsmanship.  Study of these  mat te rs  

i s  we l l  worth while ,  s o  t h a t  a l l o c a t i o n  needs, t r ends ,  and o t h e r  implicat ions 

may be b e t t e r  understood. 

Government and indus t ry  r e l a t i o n s  

1. Government regula t ions  t h a t  a r e  r e l a t e d  t o  space firms include the  

f ranchis ing  of a c t i v i t i e s  such a s  s a t e l l i t e  operat ions and launchifigs. Shar- 

ing regula tory  r e s p o n s i b i l i t i e s  between s t a t e s  and the  f ede ra l  government is 
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a l s o  poss ib le  (see Sect ion V I ) .  Also involved a r e  regula t ions  concerning 

i n t e r n a t i o n a l  inspec t ion ,  s a f e t y  s tandards and t r a f f i c  con t ro l  ( including 

those f o r  launching and recovery a r e a s ) ,  no ise  and r ad io  frequencies ,  and 

indemnity l i a b i l i t i e s .  These and o the r  p o t e n t i a l  regula tory  ac t ions  w i l l  

r equi re  s tudy  to make them ad jus t ab le  t o  the  changing oppor tuni t ies  i n  space 

a c t i v i t i e s  while s t i l l  providing the  needed publ ic  pro tec t ion .  

2 .  Patent po l icy  problems a r e  not unique t o  space a c t i v i t i e s ,  but 

they have been emphasized by them. NASA s o  f a r  owns the  ideas  developed 

under government con t r ac t  (subject  t o  waiver of these  r i g h t s ) ,  but indus t ry  

f e e l s  the  ideas  should be t h e i r s  f o r  p r i v a t e  exp lo i t a t ion ,  p a r t i a l l y  t o  

compensate f o r  t he  small  r e tu rn  on space R & D .  The pa ten t  problem i s  never- 

t he l e s s  l a r g e r  than t h i s  important i s sue ,  and needs t o  be c l a r i f i e d  by f u r -  

t h e r  s tudy s o  t h a t  e f f e c t i v e  so lu t ions  may poss ib ly  be suppl ied .  For example, 

s ince  the  f ede ra l  government i t s e l f  i s  a major s t imu la to r  of space innovation, 

how important a r e  pa ten ts  now f o r  the  purpose they were o r i g i n a l l y  intended 

t o  serve? To what ex ten t  has disseminat ion of new knowledge, and hence the  

exp lo i t a t ion  of new technology f o r  t he  bene f i t  of t he  United S t a t e s ,  been 

helped o r  hindered by the  pa ten t  system? W h a t  have been the  e f f e c t s  on 

s c i e n t i s t s  and engineers who p r e f e r  mor-. p ro fes s iona l ly  s t ra ight forward  means 

f o r  disseminating new knowledge which they have acquired? 

3 .  Some claim t h a t  space e n t e r p r i s e  w i l l  encourage l a r g e r  economic 

u n i t s ,  and i n  some cases ,  t he  pooling of c a p a b i l i t i e s .  Already, exchanges 

of s c i e n t i f i c  and engineering information necessary f o r  R & D make quest ions 

of co l lu s ion  i n  r e s t r a i n t  of t r ade  d i f f i c u l t  t o  reso lve .  The general  quest ion 

a r i s e s  of how much r e l i a n c e  needs be put on competit ion o r  regula t ion ,  and 

how much can be accomplished through the  government's own purchasing p o l i c i e s .  

Study is  recommended on the  r e l a t i o n  of a n t i t r u s t  philosophy t o  the  needs of 

space developments so t h a t  t he  na t ion  i s  ab le  t o  p ro tec t  i t s  i n t e r e s t s  i n  

both a reas .  

4 .  The European defense budget, o the r  fore ign  markets, overseas =nu- 

f ac tu r ing  c o s t s ,  and the  oppor tuni t ies  t o  bene f i t  from fore ign  profess iona l  

competences a r e  con t r ibu t ing  t o  American i n d u s t r i a l  space a c t i v i t y  outs ide  the  

United S t a t e s .  However, commercial goals  and fore ign  po l i cy  goals  may not 

always be congruent i n  t h i s  a r e a ,  given space a c t i v i t y ' s  c lose  r e l a t i o n s  t o  

m i l i t a r y  a c t i v i t i e s  and o the r  na t iona l  p o l i c i e s .  On the  o the r  hand, i t  may 

a 
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be that in such areas as communications satellites, it would be in the 

national interest to support them, as it was in the national interest to 

aid our world maritime and airpower positions. The implications of the 

interplay of tkese private and public interests will be well worth study- 

ing for the insight they can provide for planning to assist the goals of 

all concerned. 

* > k * * *  

As a basis for understanding the implications of more specific aspects of 
space industry problems and opportunities, and as a stimulus for the 

development of needed measures for designing efficient R & D organizations, 
research is recommended which will: 

. . . Examine the history of technological change in an environ- 
ment of government participation to (a) try to discover 
tendencies and directions in corporate adjustment to such 
change and (b) see if such discoveries can be applied to 
understanding and anticipating present and future changes 
in the space industry. In applying (b), study is necessary 
to attempt to foresee the factors which will contribute to 
the eventual thinning down or expansion of the number and 
variety of organizations producing prime space activity 
products. At least a preliminary study is in order on the 
advantages and disadvantages of various levels and kinds 
of apportionment of R & D between the space firms and NASA 
and the advantages and disadvantages of various mixes of 
multipurpose R & D facilities and special-purpose facilities. 

Because regulation is related to many aspects of government-industry space 

activities and to policy planning, and because of its importance in forward- 

ing peaceful space activities and its implications for society at large, 

a continuing research effort should be begun soon on: 

. . . The economic and political objectives of regulation of 
Major questions concern which space space activities. 

activities are to be regulated and what contingent factors 
are involved. 
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V I I I .  GENERAL IMPLICATIONS FOR INTERNATIONAL AFFAIRS 
AND FOREIGN POLICY 

1. P r a c t i c a l  apprec ia t ion  of t he  long-range i n t e r n a t i o n a l  aspec ts  of 

space a c t i v i t i e s  from the  viewpoint of t he  United S t a t e s  requi res  s tudy of 

space 'plans and events i n  terms of :  the  t echn ica l  f ea tu re s  of space p r o j e c t s ,  

United S t a t e s  p o l i c i e s  on the  uses of ou te r  space and on the  goals  and con- 

duct of fore ign  a f f a i r s ,  and the  ava i l ab le  and required c h a r a c t e r i s t i c s  of 

i n s t i t u t i o n a l  arrangements f o r  implementing these  p o l i c i e s .  

2 .  The need f o r  increased numbers of i nd iv idua l s  with the  breadth of 

understanding f o r  coordinat ing the  i n t e r n a t i o n a l  a spec t s  o f  the  technica l ,  

s o c i a l ,  l e g a l ,  economic, and p o l i t i c a l  problems of space programs suggests  

s tudy  of t he  ways i n  which e x i s t i n g  t r a i n i n g  f o r  these  t a sks  is  adequate o r  

can be improved. In  p a r t i c u l a r ,  a t t e n t i o n  needs t o  be given t o  discovering 

means f o r  incorporat ing pe r t inen t  knowledge from the  behavioral  sciences 

i n t o  the  t r a i n i n g  and experience of n a t u r a l  s c i e n t i s t s  and adminis t ra tors .  

Technological c h a r a c t e r i s t i c s ,  c o s t s ,  and i n t e r n a t i o n a l  p a r t i c i p a t i o n  

1. The many novel t echn ica l  f ea tu re s  of e x i s t i n g  and proposed space 

p r o j e c t s  can be expected t o  introduce unusual i n t e r n a t i o n a l  s i t u a t i o n s .  

These f ea tu res  and condi t ions assoc ia ted  with them include: the  technologi-  

c a l  requirements f o r  world-wide te lemeter ing and s a t e l l i t e  t racking;  t he  

r e l a t i v e  dependence of s p e c i f i c  programs on access t o  s p e c i f i c  geographic 

a r e a s ;  inspec t ion  and regula t ion  through b u i l t - i n  technological  c h a r a c t e r i s -  

t i c s  of systems; operat ion of e a r t h  s a t e l l i t e s  launched anywhere i n  the  world; 

t r anspor t  of men i n t o  ou te r  space and t h e i r  recovery; t he  poss ib l e  uses of 

obsole te  space hardware and r e l a t e d  equipment abroad f o r  non-space purposes. 

Each of these  i n v i t e s  s tudy  t o  e luc ida te  the  i n t e r n a t i o n a l  problems posed 

and t o  provide answers t o  them i n  the  l i g h t  of American space p o l i c i e s  and 

fore ign  p o l i c i e s .  A r e l a t e d  a rea  which mer i t s  s p e c i a l  a t t e n t i o n  has t o  do 

with problems and oppor tuni t ies  pe r t a in ing  t o  i n t e r n a t i o n a l  shar ing  of 

c o s t s ,  p ro j ec t  planning, and opera t ions .  

Mult inat ional  personnel p a r t i c i p a t i o n  

1. The f a c t  t h a t  g rea t  numbers of personnel w i l l  be neede4 t o  implement 

world-wide space a c t i v i t i e s  presents  the  United S t a t e s  wi th  oppor tuni t ies  t o  

advance i t s  space and fore ign  p o l i c i e s  through the  use of s k i l l e d  fore ign  
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personnel i n  connection wi th  our own o r  mul t ina t iona l  space p r o j e c t s .  

may a l s o  be poss ib le  t o  provide t r a i n i n g  gene ra l ly  use fu l  f o r  o the r  techno- 

l o g i c a l  purposes, as w e l l  a s  f o r  space a c t i v i t i e s ,  f o r  na t iona l s  from coun- 

t r i e s  p re sen t ly  developing t h e i r  s c i e n t i f i c  and t echn ica l  resources f o r  the  

f i r s t  t ime. 

2. 

It 

Cer ta in  problems, however, a r e  implied i n  the  use of mul t ina t iona l  

personnel i n  space programs. 

i n  p o l i t i c a l  and s c i e n t i f i c  procedures,  s e c u r i t y  s tandards ,  and language. 

Equitable apportionment of profess iona l  recogni t ion may be d i f f i c u l t ,  and 

in t e rpe r sona l  problems may a r i s e  from na t iona l  d i f f e rences  i n  s t y l e s  of 

team research  and from d i f f e r i n g  ideas  of t he  goals  and means f o r  space 

programs. ,Much research  w i l l  be necessary t o  determine the  s p e c i f i c  po- 

t e n t i a l i t i e s  f o r  mul t ina t iona l  personnel p a r t i c i p a t i o n  and t o  so lve  the  

problems involved i n  r e a l i z i n g  these  oppor tun i t i e s .  

Complications could be introduced by d i f f e rences  

Space po l i cy  as r e l a t e d  t o  fore ign  pol icy  

1. The genera l  ob jec t ives  of United S ta t e s  fore ign  pol icy  may be 

s i g n i f i c a n t l y  a f f ec t ed  by our space programs and space pol icy .  Study is  thus 

d e s i r a b l e  concerning the  implicat ions f o r  foreign pol icy  of space a c t i v i t i e s  

t h a t  in f luence  the  a t t i t u d e s  of and the  na ture  and degree of support  o r  

opposi t ion forthcoming from i n t e r n a t i o n a l  organiza t ions ,  a l l i e s  and adver- 

s a r i e s ,  n e u t r a l  na t ions ,  and ind iv idua ls  and s p e c i a l  groups, including scien- 

t i s t s .  The m i l i t a r y  aspec ts  of some of our space a c t i v i t i e s  and the  ac t ions  

of na t ions  with competing space systems w i l l  be add i t iona l  important f ac to r s  

a f f e c t i n g  the  app l i ca t ion  of space pol icy  t o  fore ign  pol icy  -- and these  too 

w i l l  meri t  s tudy ,  In p a r t i c u l a r ,  s tudy i s  necessary on the  inc l ina t ions  o r  

d i s i n c l i n a t i o n s  of o the r  na t ions  t o  support  o r  p a r t i c i p a t e  i n  U .  S. space 

programs a s  a r e s u l t  of d e l i b e r a t e  o r  inadvertent  mixing of U.  S. c i v i l i a n  

and m i l i t a r y  space a c t i v i t i e s .  

2 .  Opportuni t ies  t o  advance and coordinate  the  objec t ives  of United 

S t a t e s  space and fore ign  po l i cy  may be provided by systematic  advanced plan-  

ning f o r  l e g a l l y  based regula t ion  and con t ro l  and appropr ia te  methods f o r  

inspec t ing ,  observing, and operat ing space p r o j e c t s  and r e l a t e d  a c t i v i -  

t i e s .  Such plans and methods requi re  s tudy.  In  p a r t i c u l a r ,  d e t a i l e d  examina- 

t i o n  is  suggested of t he  operat ions of e x i s t i n g  na t iona l ,  i n t e r n a t i o n a l ,  and 

nongovernmental o rganiza t ions  which have had experience implementing and 

a 
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guiding o the r  t e c h n i c a l - p o l i t i c a l  a c t i v i t i e s .  

discover  means of eva lua t ing  how new types of space programs and new forms of 

organiza t ion  might f u r t h e r  United S t a t e s  space and fore ign  po l i cy  ob jec t ives ,  

including the  p o s s i b i l i t y  of mul t ina t iona l  o r  t o t a l l y  i n t e r n a t i o n a l  space 

prograhs.  In connection wi th  such research,  i t  would be usefu l  t o  re-examine 

the  a s s e t s  and l i a b i l i t i e s  of adminis t ra t ive  and diplomatic d i s t i n c t i o n s  such 

a s  those between p r i v a t e  and o f f i c i a l ,  t echn ica l  and p o l i t i c a l ,  and m i l i t a r y  

and peaceful  a c t i v i t i e s  o r  funct ions i n  the  l i g h t  of t he  profound i n t e r r e l a -  

t i o n s  of these  f ac to r s  and space programs and p o l i c i e s .  There is a l s o  need 

t o  s tudy the  p o s s i b i l i t i e s  of using space a c t i v i t i e s  t o  f a c i l i t a t e  o the r  

needed i n t e r n a t i o n a l  r u l e s ,  regula t ions ,  o r  con t ro l s .  

Research i s  a l s o  necessary t o  

3 .  S c i e n t i s t s  and engineers ,  ac t ing  i n  t h e i r  var ious capac i t i e s  as  

na t iona l s ,  p r i v a t e  s c i e n t i s t s ,  and cosmopolitans, may have important ro l e s  

i n  inf luencing space po l i cy  and var ious na t iona l  reac t ions  t o  our space 

p o l i c i e s  and those of o the r  na t ions .  

t o  be an important f a c t o r ,  and, i f  so ,  under what condi t ions ,  needs examina- 

t ion.  

Whether o r  not such inf luence is  l i k e l y  

4 .  The f ac to r s  involved i n  assess ing  and i n t e r p r e t i n g  na t iona l  p re s t ige  

and i n  the  behavior of o the r  na t ions  and ind iv idua ls  toward a na t ion  assessed 

a s  having o r  not having p res t ige  a r e  poorly understood and would bene f i t  

from f i e l d  s t u d i e s  and experiments. To the  leadership and publ ic  of an 

underdeveloped na t ion ,  f o r  ins tance ,  a d i sp l ay  of our space a c t i v i t i e s  may 

suggest only t h a t  United S t a t e s '  e f f o r t s  and money might be b e t t e r  spent 

on f u r t h e r  a s s i s t ance  i n  r a i s i n g  t h e i r  s tandard of l i v i n g  and i n  solving 

s o c i a l  problems t h a t  are more important ly  pressing t o  them than the  problems 

of space use.  For o the r  such na t ions ,  however, an opportuni ty  t o  p a r t i c i -  

pa t e  i n  the  United S t a t e s  space program may be seen a s  a means f o r  gaining 

o r  enhancing t h e i r  own i n t e r n a t i o n a l  p r e s t i g e  and f o r  t r a i n i n g  personnel 

i n  technologies t h a t  would a l s o  be use fu l  f o r  o the r  technica l  and s c i e n t i f i c  

tasks  of value t o  n a t i o n a l  development. More needs t o  be known about t he  

e f f e c t s  of space a c t i v i t i e s  on evaluat ions of our humanity and usefulness  

t o  o the r  na t ions .  

7 .  Spec i f i c  space p ro jec t s  may confront  some na t ions  wi th  groblems 

which, given p reva i l i ng  n a t i o n a l  a t t i t u d e s ,  va lues ,  and s o c i a l  and i n s t i t u -  

t i o n a l  arrangements, they may not be ab le  t o  manage e a s i l y .  

ad jus t ing  t o  the  requirements f o r  applying s c i e n t i f i c  methods and f o r  

For example, 
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operat ing func t iona l ly  designed organizat ions may involve completely unfamil iar  

behavior p a t t e r n s .  

ing c e r t a i n  of t h e i r  l i f e  ways so as t o  permit them t o  take  advantage, wi th  a 

minimum of d i s rup t ion ,  of the  fu tu re  oppor tuni t ies  t h a t  space a c t i v i t i e s  may 

provide.  

Research begun now could help such na t ions  t o  begin a l ter-  

8. To the  ex ten t  t h a t  the  United S t a t e s  intends t o  compete wi th  the  

USSR i n  forwarding i t s  space program i n  t h e  i n t e r n a t i o n a l  arena,  it would be 

des i r ab le  t o  explore  sys t ema t i ca l ly  the  a s s e t s  and l i a b i l i t i e s  i n  c e r t a i n  

"asymmetries1' i n  t he  i n t e r n a t i o n a l  pos i t ions  of t he  two na t ions .  

a s  secrecy ys-. p u b l i c i t y ,  f e a s i b l e  a l t e r n a t i v e  space programs, e f f e c t i v e  i n -  

t e r n a l  competitors f o r  funds, r e l a t i o n s  wi th  s c i e n t i s t s  i n  o the r  count r ies ,  

and access t o  o the r  na t ions '  t e r r i t o r y  may be of advantage o r  disadvantage 

t o  one s i d e  o r  the  o the r  i n  pursuing s p e c i f i c  space programs f o r  na t iona l  

po l i cy  purposes. 

Such f ac to r s  

* * * * *  
Because of t he  l ike l ihood t h a t  i n t e r n a t i o n a l  cos t  shar ing  may produce r e -  

s u l t s  u se fu l  f o r  forwarding a peaceful space program, i t  i s  recommended 

t h a t  background research  be i n i t i a t e d  t o  determine: 

. . . The s i z e  and na ture  of cos t s  t h a t  may be sharable  f o r  
f a c i l i t i e s  o r  pieces  of hardware required f o r  world- 
wide networks assoc ia ted  wi th  contemplated space a c t i -  
v i t i e s .  Al te rna te  means f o r  such shar ing  should a l s o  
be examined. 

It i s  recommended t h a t  a s tudy be made of t he  problems and oppor tuni t ies  

which may be produced by those i n t e r n a t i o n a l  organizat ions which by t h e i r  

purpose and procedures do not make c l e a r  d i s t i n c t i o n s  between t echn ica l  

and p o l i t i c a l  sub jec t s  (or  t h e  o the r  d i s t i n c t i o n s  mentioned above). Under- 

s tanding of t h e  poss ib l e  unique cont r ibu t ions  of a space program, o r  i t s  

planners  and implementers, t o  the  promotion of i n t e r n a t i o n a l  cooperation 

would be aided and po l i cy  planning benef i ted  by a s tudy of:  

. . . The d i s t i n c t i v e ,  complementary, or competing space r o l e s  
played by e x i s t i n g  i n t e r n a t i o n a l  groups including the  
United Nations, UNESCO, the  Committee on Space Research, 
t he  In t e rna t iona l  Astronaut ical  Federation and o thers  i n  
ex is tence  o r  proposed. 
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Long-range planning f o r  United S t a t e s  space a c t i v i t i e s  as p a r t  of our fore ign  

pol icy ,  and the  advantages of optimum use of ex t r ana t iona l  resources  f o r  

forwarding a peaceful  space program make research  des i r ab le  t o  produce: 

, . . . A systematic  and comprehensive i d e n t i f i c a t i o n  of s i g n i f i c a n t  
p o l i t i c a l ,  l e g a l ,  s o c i a l ,  and technological  asymmetries i n  
the  posi t io , is  of the  United S t a t e s  and the  Soviet  Union as 
they may a f f e c t  t he  i n t e r n a t i o n a l  implementation and e f f e c t i v e -  
ness  of poss ib le  space p r o j e c t s .  (Such a s tudy should include 
h i s t o r i c a l  and t h e o r e t i c a l  analyses of t he  concept of p o l i t i c a l  
p a r i t y  between the  Soviet  Union and the  United S t a t e s . )  

As a p r e r e q u i s i t e  t o  f u r t h e r  s tudy of the  e f f e c t s  of space a c t i v i t i e s  on the  

a t t i t u d e s  and behavior of dec is ion  makers i n  o the r  count r ies ,  research should 

determine: 

. . . Horr, i n  o the r  coun t r i e s ,  p a r t i c u l a r  types of space a c t i v i t y  
inf luence s p e c i f i c  people and the  i n s t i t u t i o n s  i n  the  govern- 
mental dec is ion  making process.  What o ther  f ac to r s  e n t e r  
i n t o  the  dec is ion  making process which may v i t i a t e  o r  amplify, 
t o  our Lenef i t  o r  detr iment ,  the  e f f e c t s  of p a r t i c u l a r  space 
a c t i v i t i e s ?  

I X .  ATTITUDES AND VALUES 

1. Science and technology and space a c t i v i t i e s  i n  p a r t i c u l a r  have t h e  

p o t e n t i a l i t y  of re inforc ing  o r  changing a t t i t u d e s  and va lues .  A democratic 

government s e n s i t i v e  t o  the  implicat ions of i t s  p u b l i c ’ s  opinions,  e s p e c i a l l y  

i n  connection with government-sponsored programs, bene f i t s  from explor ing 

and a n t i c i p a t i n g  the  impact of i t s  programs on a t t i t u d e s  and va lues .  A major 

product of space a c t i v i t i e s  has been a v a r i e t y  of s t a t e d  opinions about t he  

present  and f u t u r e  impact of space a c t i v i t i e s  on a t t i t u d e s  and va lues .  

Whether o r  not t hese  statements a r e  v a l i d ,  they have become common currency 

and hence can a f f e c t  publ ic  opinion and the  i n t e r p r e t a t i o n  by dec is ion  makers 

of t h a t  opinion. Thereby, research on these  supposed implicat ions i s  

warranted. 

2 .  The impact of space a c t i v i t i e s  on the  a t t i t u d e s  and val&s of t he  

more thoughtful  members of t he  var ious publ ics  discussed below is  evidenced 

by t h e i r  concern wi th  problems of na t iona l  goals  and s t r a t e g i e s :  i . e . ,  i n  
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t e r n  of n a t i o n a l  needs and world r e s p o n s i b i l i t i e s ,  what i s  the  proper 

apportionment of our a s p i r a t i o n s ,  funds, and scarce  c r e a t i v e  manpower? 

Space, because of t he  g rea t  claims it i s  expected t o  make on a l l  of t hese ,  

thus becomes c e n t r a l  t o  discussions about s o c i a l ,  p o l i t i c a l ,  and moral 

p r i o r i t i e s ,  and research  i s  badly needed t o  supplement these  concerns 

wi th  knowledge and methods for  s e t t i n g  p r i o r i t i e s .  

Selected publ ics  

1. Many of the  s c i e n t i s t s  and engineers d i r e c t l y  assoc ia ted  with 

space a c t i v i t i e s  a r e  e n t h u s i a s t i c  about t h e i r  work and the  uses t o  which 

i t  is  being pu t .  Others show varying degrees of d i s i l l u s i o n  and cynicism, 

t o  which a number of f ac to r s  apparent ly  con t r ibu te ;  i t  is  not known, how- 

ever ,  how widespread such a t t i t u d e s  may be. The ex ten t  and s p e c i f i c  aspec ts  

of t he  s i t u a t i o n  need s tudy,  a s  do the  consequences i t  may have f o r  space 

a c t i v i t i e s  and f o r  o the r  a c t i v i t i e s  which can a l s o  use these  s p e c i a l  com- 

petences.  I f  t he  a t t i t u d e s  a r e  widespread and p e r s i s t e n t ,  c r e a t i v e  per-  

sonnel  may leave and the  type of personnel a t t r a c t e d  t o  space a c t i v i t i e s  may 

change. Research would help revea l  t he  implicat ions of such changes f o r  t he  

q u a l i t y  of c r e a t i v e  work going i n t o  space a c t i v i t i e s .  I f  the  s i t u a t i o n  is 

s e r i o u s ,  research  w i l l  be needed on how t o  produce a more s a t i s f a c t o r y  r e l a -  

t i onsh ip  between the  s c i e n t i s t s  and engineers of the  space community and 

those  who have the  r e s p o n s i b i l i t y  of using t h e i r  c r ea t ions  f o r  var ious p u r -  

poses.  

2. The a t t i t u d e s  o f  a s t ronau t s  now i n  t r a i n i n g )  and t h e i r  percept ion 

of t he  a t t i t u d e  held toward them and t h e i r  e f f o r t s ,  may have important implica- 

t i o n s  f o r  t h e i r  t r a i n i n g ,  t h e i r  u l t imate  performance c a p a b i l i t i e s ,  and the  

s e l e c t i o n  and t r a i n i n g  of fu tu re  a s t ronau t s .  Research is  needed on the  r e l a -  

t i o n  of a t t i t u d e s  and values  t o  a s p i r a t i o n  and f u l f i l l m e n t s  of performance 

requirements i n  t h i s  s p e c i f i c  s i t u a t i o n .  

3 .  There is  a range of reac t ions  among s c i e n t i s t s  ou ts ide  the  space 

community t o  space a c t i v i t i e s .  Some a r e  de l igh ted  wi th  them as  t o o l s  f o r  

o the r  a reas  of research;  o thers  a r e  i n d i f f e r e n t  o r  h o s t i l e .  If s c i e n t i f i c  

space programs a r e  t o  expand, they must depend p a r t i a l l y  on the  ideas  and 

support  of many s c i e n t i s t s  -- including some of those i n  the  l a t t g r  group. 

Research i s  necessary t o  supply a b e t t e r  understanding of t he  reasons f o r  and 

ex ten t  of t hese  unsupportive a t t i t u d e s  and t h e i r  implicat ions f o r  t he  harmony 
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of the  sc ience  community, f o r  research i n  areas  o the r  than space,  and f o r  

space a c t i v i t i e s .  

t i o n  i n  space a c t i v i t i e s  by both the  n a t u r a l  and s o c i a l  s c i e n t i s t s  who a r e  

favorable  t o  space a c t i v i t i e s  but unfami l ia r  wi th  the  oppor tuni t ies  f o r  making 

cont r ibu t ions  t o  t h e i r  own f i e l d s  through them. 

Study i s  a l s o  warranted on means of encouraging p a r t i c i p a -  

4 .  Given t h e  r o l e  of business  i n  p o l i t i c s  and economic l i f e ,  t h e  

a t t i t u d e s  and values of business execut ives  as a f fec t ed  by space events  may 

have important consequences f o r  the  fu tu re  d i r e c t i o n  and i n t e n s i t y  of t he  

space e f f o r t .  Interviews ind ica t e  much enthusiasm, e s p e c i a l l y  f o r  t he  

a c t i v i t i e s  i n  which sc ience  plays a major p a r t .  However, f u r t h e r  research  

i s  necessary t o  determine the  t e n a c i t y  and depth of enthusiasm and what expecta- 

tions a r e  held regarding the  payoff from space.  

5. 

ch i ld ren  i s  l i k e l y  t o  be much s t ronge r  than on those of today ' s  a d u l t s .  

Space i s  "real" t o  them, s ince  they a r e  not  encumbered by a l i f e t i m e  of a t -  

t i t u d e s  and values  t h a t  had no need t o  consider  t he  uses of space.  Study 

of t h e i r  a t t i t u d e s  and values  nowsand a s  they change over time under the  

f u r t h e r  impact of space a c t i v i t i e s  and o the r  events ,  should help i n  foresee-  

ing t h e  r o l e  of space a c t i v i t i e s  i n  fu tu re  years as these  ch i ld ren  become 

vo te r s  and doers .  

The impact of space a c t i v i t i e s  on t h e  a t t i t u d e s  and values  of today ' s  

The genera l  publ ic  

1. As wi th  o t h e r  mat ters  not c e n t r a l  t o  day-to-day l i v i n g ,  t he  publ ic ,  

considered as a whole, i s  probably only s e l e c t i v e l y  a t t e n t i v e  t o  and knowl- 

edgable about space a c t i v i t i e s .  The r e l a t ionsh ip  between t h e  impact of events 

an i n d i f f e r e n t  or only occas iona l ly  i n t e r e s t e d  people and t h e i r  a t t i t u d e s  and 

values  is but p a r t l y  understood and needs f u r t h e r  s tudy.  

2 .  It has been a l leged  t h a t  t he  "public" i s  op t imis t i c  about space 

a c t i v i t i e s .  I f  t h i s  i s  so and i f  t he  optimism i s  widespread,the present  

support  i t  generates  f o r  t he  space program may not  be l a s t i n g  i f  t he  d i f -  

f i c u l t i e s  inherent  i n  space e f f o r t s  have not been appreciated enough t o  

make the  f a i l u r e  of s p e c i f i c  p ro jec t s  understandable.  The r e s u l t i n g  d i s i l -  

lusionment may be a se r ious  f a c t o r  i n  reducing publ ic  support  a s s p a c e  e f -  

f o r t s  become more grandiose,  t he  consequences of payoff more exc i t i ng ,  and 

the  losses  from f a i l u r e  more dramatic. On t h e  o the r  hand, this  optimism, i f  

i t  e x i s t s ,  may produce a s ta te  of mind t o l e r a n t  of f a i l u r e s .  The f a c t o r s  
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a f f e c t i n g  optimism, real ism,  and to le rance  of f r u s t r a t i o n  need more s tudy  

as an a i d  i n  preparing Cor t h i s  s i t u a t i o n .  The ro l e s  of t he  promoter- 

spokesman and the  mass media i n  encouraging expectat ions of g r e a t  and 

imminent accomplishments a r e  i n t e g r a l  t o  t h i s  problem area  and would bene f i t  

from research.  

3 .  The convict ion t h a t  space a c t i v i t i e s  w i l l  broaden man's horizons 

a r e  p re sen t ly  based on the  perspec t ives  and s p e c i a l  i n t e r e s t s  of a r e l a t i v e l y  

few people i n  western s o c i e t i e s .  The claim may be j u s t i f i e d ,  but t he re  i s  

need f o r  research  t o  a s s i s t  understanding of the  condi t ions under which 

innovations broaden o r  narrow perspec t ives  i n  var ious c u l t u r e s ,  For example, 

s u f f i c i e n t  emphasis on space a s  t he  proper expression of man's h ighes t  a s p i r a -  

t i o n s  may r e s u l t  i n  t he  evolut ion of a broadly based b e l i e f  t h a t  t h i s  i s  so. 

But whether o r  not t h i s  i s  l i k e l y  t o  be t h e  case  cannot now be decided i n  

view of our  l imi ted  understanding of how new ideas  disseminate through s o c i e t i e s .  

I f  and as  horizons were broadened a s  a r e s u l t  of space a c t i v i t i e s ,  o the r  a s -  

p i r a t i o n s  would compete wi th  them f o r  a t t e n t i o n  and resources ,  and continuous 

s tudy  would be required t o  eva lua te  the  appropr ia te  pos i t i on  of space i n  t h i s  

compet i t ion.  

4 .  Though i n t e l l i g e n t  o r  s emi - in t e l l i gen t  l i f e  conceivably e x i s t s  

elsewhere i n  our  s o l a r  system, i f  i n t e l l i g e n t  e x t r a t e r r e s t r i a l  l i f e  i s  

discovered i n  the  next twenty years ,  it w i l l  very probably be by r ad io  

te lescope  from o t h e r  s o l a r  systems. Evidences of i t s  ex is tence  might a l s o  

be found i n  a r t i f a c t s  l e f t  on the  moon o r  o the r  p l ane t s .  The consequences 

f o r  a t t i t u d e s  and values  a r e  unpredictable ,  but would vary profoundly i n  

d i f f e r e n t  c u l t u r e s  and between groups wi th in  complex s o c i e t i e s 3  a c r u c i a l  

f a c t o r  would be the  na tu re  of t he  communication between us and the  o the r  

beings.  

by such a discovery is moot: s o c i e t i e s  su re  of t h e i r  own place  i n  t h e  universe  

have d i s i n t e g r a t e d  when confronted by a supe r io r  s o c i e t y ,  and o the r s  have sur-  
vived even though changed. 

t he  f a c t o r s  involved i n  responding t o  such c r i s e s  t h e  b e t t e r  prepared we may be. 

Whether o r  not  e a r t h  would be in sp i r ed  t o  an a l l - o u t  space e f f o r t  

Clear ly ,  t he  b e t t e r  w e  can come t o  underatand 

5 .  Man-in-space programs i n  t h e i r  e a r l y  days w i l l  confront  some groups 

wi th  value c o n f l i c t s  over the  proper  circumstances f o r  r i sk ing  l i f e ,  family 

i n t e g r i t y ,  e t c .  Arguments a r e  a l r eady  in t ense  on t h e  merits, o r  lack  of 

them, of inves t ing  heavi ly  i n  man-in-space e f f o r t s .  La ter  e f f o r t s  may 

expose a s t ronau t s  t o  l i v i n g  condi t ions  wi th  which many of t he  publ ic  cannot ,  
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o r  w i l l  be r e luc t an t  t o , i d e n t i f y .  The t h r e a t  and i s o l a t i o n  of space thus 

emphasized may r epe l  many people ,espec ia l ly  as urban l i v i n g  becomes ever  

more the  l i f e  p a t t e r n ,  and support  f o r  these  e f f o r t s ,  t he re fo re ,  might be 

l e s s  forthcaming. In  some people,  however, t he  adventures of the  as t ronauts  

may f i r e  a l a t e n t  pioneer s p i r i t ;  support  f o r  man-in-space programs might be 

s t rong  among t h i s  group - -  but it a l s o  might be displaced by t h e i r  newly 

s t i r r e d  personal  pioneer a s p i r a t i o n s .  

on a t t i t u d e s  and values  i f  through the  as t ronaut  experiences it is  found 

t h a t  t he  ex t raord inary  a b i l i t i e s  sometimes displayed under condi t ions of 

extreme phys ica l  o r  emotional s t r e s s  can be made ava i l ab le  t o  man f o r  use 

i n  more normal circumstances.  

There may be poss ib ly  profound e f f e c t s  

However, i t  should be kept i n  mind t h a t  in tense  s o l a r  r ad ia t ion  

and heavy-part ic le  cosmic rays may make more than an occasional  manned essay 

i n t o  deep space too  dangerous t o  be p r a c t i c a l  during the  time period under 

examination. I f  so, t h e  consequences f o r  a t t i t u d e s  and values  a r e  not c l e a r .  

Understanding of t he  impact of t he  man-in-space program on a t t i t u d e s  and 

values  i n  genera l ,  and 011 those toward t h e  program i t s e l f  i n  p a r t i c u l a r  would 

b e n e f i t  from a s e r i e s  of s t u d i e s  of publ ic  expectat ions and b e l i e f s  as these  

change over time . 
* * * * *  

Since commitment of e f f o r t  t o  competing programs f o r  s o c i a l  betterment 

fundamentally depends on a t t i t u d e s  and values  about t h e i r  r e l a t i v e  mer i t s ,  

a research  a rea  wi th  p o t e n t i a l l y  profound implicat ions f o r  s o c i e t y  and 

space ac t iv i t i e s ,wh ich  is a l s o  urgent f o r  po l i cy  purposes,concerns t h e  

development o f :  

. . . Systematic methods f o r  ass igning p r i o r i t i e s  between 
competing s c i e n t i f i c  and s o c i a l  e f f o r t s  (where competit ion 
may be over the  long term and involve personnel,  money, 
publ ic  support ,  and c o n f l i c t i n g  a t t i t u d e s  and va lues) .  

A v a r i e t y  of more s p e c i f i c  s t u d i e s  on publ ic  opinion and values  a s  a f f ec t ed  

by space a c t i v i t i e s  w i l l  depend on research  providing t rend  da ta  descr ibing:  

* 

. . . The s t a t e  of knowledge, values ,  and a t t i t u d e s  regarding 
space a c t i v i t i e s ,  both on-going and contemplated; and what 
assumptions, expec ta t ions ,  and values  unde r l i e  t he  a t t i t u d e s  
and i n t e r p r e t a t i o n s  of t h i s  knowledge. What a r e  the  e f f e c t s  
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over time of new knowledge and events on attitudes toward 
space activities, and what are the effects of the sources 
of information on the acceptability of the information? 

In view of the conflicting attitudes and values so far expressed about the 

Mercury program, and in view of the possible favorable and unfavorable con- 

sequelices of astronaut launchings, it is urgent to plan studies that would 

provide information on what the public needs to know and would assist in 
interpreting public reactions by determining: 

. . . Present public knowledge and expectations about, and 
underlying attitudes toward, the Mercury program; -and 
the astronauts. These should be continuing studies so that 
the impact of events can be anticipated, evaluated, and 
planned for. 

While the discovery of intelligent life in other parts of the universe i s  

not likely in the immediate future, it could nevertheless happen at any 

time. Whenever it does occur its consequences for earth attitudes and values 

may be profound. 
paring for this possibility, could usefully begin with: 

Hence a long-term research effort, which would aid in pre- 

. . . A continuing detewination of emotional and intellectual 
understanding and attitudes regarding the possibility and 
consequences of discovering intelligent extraterrestrial 
life. 

While space activities offer a special opportunity to study the relationship 
of innovation to social change, understanding the relationship will require 

examination of other innovation situations, too. Research is recormnended 

to determine: 

. . . What factors historically have entered into support or 
rejection of new ideas or technologies. What was and 
wasn't appreciated about the potentialities (or lack of 
of them) in the innovation and under what personal and 
social circumstances did this occur? In particular, 
what were the roles of physical environment, politics, 
personalities, limited systems analysis capabilities: 
insufficient communications to decision makers, etc.? 
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1. INTRODUCTION: GOALS AND METHODS 

Genesis and I n t e n t i o n s  

THE NATIONAL AERONAUTICS AND SPACE ACT of 1958 states t h a t  among o t h e r  

t h ings  " the ae ronau t i ca l  and space a c t i v i t i e s  of  t he  United S t a t e s  s h a l l  

be conducted so as t o  c o n t r i b u t e  m a t e r i a l l y  t o . . . t h e  establ ishment  of  

long-range s t u d i e s  of t h e  p o t e n t i a l  b e n e f i t s  t o  be gained from, the  oppor- 

t u n i t i e s  for ,and the  problems involved i n  t h e  u t i l i z a t i o n  of ae ronau t i ca l  

and space a c t i v i t i e s  f o r  peaceful  and s c i e n t i f i c  purposes ." 
of  t h a t  d i r e c t i v e ,  t h e  National Aeronautics and Space Adminis t ra t ion con- 

t r a c t e d  i n  November 1959 with the  Brookings I n s t i t u t i o n  t o  "undertake. .  . 
t h e  design of a comprehensive and long-term program of research  and s tudy  

r e g a r d i n g , t h e  s o c i a l ,  economic, p o l i t i c a l ,  l e g a l ,  and i n t e r n a t i o n a l  impli-  

c a t i o n s  of t he  use  o f  space f o r  peaceful  and s c i e n t i f i c  purposes." 

I n  fur therance  

It ii e s p e c i a l l y  d e s i r a b l e  t h a t  t he  space e f f o r t  be concerned p i t h  

the  consequences of  i t s  own a c t i v i t i e s ,  f o r  i t  w i l l  very  probably be the  

most c o s t l y  of  t h e  var ious  e x p l o i t a t i o n s  of technology and sc i ence  t h a t  

p re sen t  s o c i e t i e s  a r e  c u r r e n t l y  prepared t o  undertake dur ing  peacetime. 

The exp lo ra t ion  of  space requ i r e s  v a s t  investments of money, men, material, 
and c r e a t i v e  e f f o r t  -- investments which could be p r o f i t a b l y  app l i ed  a l s o  

t o  o t h e r  a r e a s  of human endeavor, and which may not  be so appl ied  i f  space 

a c t i v i t i e s  over ly  a t t r a c t  t h e  a v a i l a b l e  resources ,  i n s p i r a t i o n s ,  and aspirm- 

t i o n s .  

b e n e f i t s  and goa ls  and the  poss ib l e  consequences and problems of space 

a c t i v i t i e s  both i n  r e l a t i o n  t o  t h e i r  imp l i ca t ions  f o r  s o c i a l  i n s t i t u t i o n s  

and i n  r e l a t i o n  t b  o t h e r  p o t e n t i a l l y  competing endeavors a l s o  aimed a t  

b e n e f i t i n g  man's l a t .  

Hence, t h e r e  i s  a p res s ing  need t o  examine c a r e f u l l y  t h e  c l a imed  

1 

. 
A conclus ive  demonstration t h a t  some space a c t i v i t i e s  provide supe r io r  

means f o r  b e n e f i t i n g  mankind i s  s t i l l  i n  t h e  f u t u r e  -- but  poss ib ly  a near  

fu tu re .  Meanwhile, they a r e  a l r eady  an  e s t a b l i s h e d  f a c t o r  i n  our  s o c i e t y  

-1- 
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that confronts mankind with special problems. 
science and technology have always produced acceleration in the rate of 
succeeding innovation, but space activities appear to be pushing the pace 
of innovation to unprecedented levels. Thus it is especially important 
that the implications be recognized, understood, and planned for -- and 
soon -- if we are to avoid the too usual and profoundly disturbing lag 
in personal and social readjustment to technological innovation. 

Major breakthroughs in 

It must be clearly understood that this report does not attempt to 
predict what will happen to society as a result of space activities nor 
to anticipate all the implications of a given space activity. The inter- 
actions of the products of space activities and our present social insti- 
tutions cannot be foretold precisely. But by posing questions regarding 
what might happen and specifying those contingent factors which m a y  affect 
the likelihood of one implication being realized rather than another, we 
will be better prepared to take advantage of the implications of space 
activities than we would be without such inquiries. 

The report identifies areas worthy of research and, when feasible to 
do so,  suggests which studies merit high priority attention. In explaining 
why particular areas of research appear necessary or desirable the report 
indicates the potential utility of the research for: 

1. Aiding policy-making 
2. 

3 .  

Increasing enlightened public participation and understanding 
Providing a better understanding of the processes of social 
change, and 

4. Helping to fit space activities into a balanced program with 
other competing and complementary national and multinational 
technological and social efkrts. 

The research areas were discovered by examining the implications of 
such overlapping aspects of space activities as (1) hardware, such as a 
weather satellite, (2)  events, such as a landing on the moon, and (3 )  

ideas, such as those embodied in statements about the desirability of 
competing in space developments. Clearly, the implications are contingent 
upon other factors operating in national and world society both before and 
at the time the space product is applied. Therefore the potential inter- 
relationships of various possible economic, political, technological, and 
social developments and their objectives to the possible uses of the re- 
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sults of space activity were examined to provide the basis for the proposed 

research and the priorities assigned to some of it, 
In general, three types of research are proposed: 

1. 

2 .  

3 .  

Research aimed at developing a better understanding of specific 
implications for society of particular space activity results -- 
for example, the economic, legal, political, and personnel re- 
quirements for a world-wide ground-based weather data collecting 
and processing system necessary for use in conjunction with 
weather satellites. 
Research on methods for anticipating and evaluating specific 
impacts of space activities -- for example, how to incorporate 
important non-economic factors more effectively into formal 
cost and benefits economic studies. 
Research on fundamental aspects of human behavior and institu- 
tional processes where an understanding of these is necessary 
to take full advantage of the products of space activities -- 
for example, an examination of the processes which determine 
the rate of acceptance of innovations in different societies. 

Space activities are wide ranging and therefore so too must be the re- 
search regarding their implications. To assess the possible implications, in 
many cases research on the associated social environment will be mandatory. 
Further, since it is obvious that space activity will not affect all of society 
equally, research is frequently suggested here on the implications for "spe- 
cific publics" - -  scientists, the "general public , ' I  farmers in developing 
countries, astronauts, and so on,- 

The report also endeavors to: 

11 

1. Suggest persons and institutions that might conduct such re- 
search. For the most part such recommendations are implicit 
in various references throughout the report, and especially in 
the footnotes, to persons, research projects, research institu- 
tions, and the professional literature, fie listing should by 
no means be considered exhaustive or definitive. . 

2 .  Suggest possible means for conducting, monitoring, and sponsor- 
ing such research as herein recommended. 
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Methodology and Philosophy 

Some l i m i t a t i o n s  on f o r e s i g h t  and h inds igh t  

The conceptual problems involved i n  developing t h e  s o r t  of  research 

program presented h e r e  are t y p i c a l  of those i n  similar e f f o r t s  a t  f o r e s i g h t :  

they have no t  been solved with complete success .  Even with h i n d s i g h t ,  i t  i s  

exceedingly d i f f i c u l t  t o  assess e x a c t l y  t h e  impact o r  imp l i ca t ions  of  a 

p a r t i c u l a r  event o r  development; much of h i s t o r i c a l  theory has  t o  do with 

a t t e m p t s  t o  cope with t h e  d i f f i c u l t i e s  i nhe ren t  i n  such a n a l y s i s .  I n  t r y i n g  

t o  use  f o r e s i g h t  on innovat ions,  one must be a b l e  n o t  only t o  imagine how 

o l d e r  methods can be b e t t e r e d ,  bu t  a l s o  t o  understand t h a t  innovat ions 

create i d e a s  and needs no t  thought o f  before .  The s i t u a t i o n  both f o r  t he  

h i s t o r i a n  and t h e  specu la to r  on t h e  f u t u r e  has  become p rogres s ive ly  more 

complicated i n  r e c e n t  yea r s  as t h e  ra te  and complexity o f  s o c i e t a l  i n t e r -  

a c t i o n  have inc reased ,  

p o t e n t i a l i t i e s ,  and communication f a c i l i t i e s  make access t o  information 

about t h e  p o t e n t i a l i t i e s  a v a i l a b l e  i n  a f a r  broader s o c i a l  context  than w a s  

t h e  case  a generat ion o r  so ago, 

Most of  t h e  many new technologies  have far-reaching 

There i s ,  furthermore,  a r i s k  t h a t  a l l  e x t r a p o l a t i o n s  i n t o  t h e  f u t u r e  

The rate  o f  i n t r o d u c t i o n  and magnitude o f  what appear t o  be techno- take.  

l o g i c a l  " d i s c o n t i n u i t i e s "  i n  s o c i a l  t r ends ,  as represented by t h e  atomic 

bomb, r a d a r ,  t h e  t r a n s i s t o r ,  t h e  modern rocke t ,  and t h e  l i k e ,  make i t  espe- 

c i a l l y  r i s k y  t o  a t t e m p t  t o  fo re see  i n  d e t a i l  t h e  p a r t i c u l a r  p a t t e r n  of  

imp l i ca t ions  t o  be expected from p r e s e n t l y  e x i s t i n g  technologies  and s o c i a l  

s t r u c t u r e s ,  even though w e  a re  w e 1 9  aware t h a t  our f u t u r e  s o c i a l  and techno- 

l o g i c a l  con tex t  i s  changing r a p i d l y  and probaply r a d i c a l l y ,  and t h a t  t h e  world 

may very w e l l  be profoundly d i f f e r e n t  a gene ra t ion  hence.- 21 

Developments growing ou t  of  space a c t i v i t i e s  themselves could poss ib ly  

change t h e  ope ra t ion  and c h a r a c t e r  of  t h e  s o c i a l  context  t o  such a degree 

t h a t  i t  would n o t  be p r o f i t a b l e  t o  recommend re sea rch  now on t h e  imp l i ca t ions  

o f  space ac t iv i t i e s  f o r  t h e  new s o c i a l  con tex t .  For example, t he  development 

of  a compact thermonuclear fusion power source f o r  space c r a f t  would undoubt- 

ed ly  open up space f o r  many kinds o f  l a r g e - s c a l e  a c t i v i t i e s  - -  bu t  i t  would 

very l i k e l y  a l s o  change t h e  p o l i t i c a l ,  s o c i a l ,  and economic f e a t u r e s  o f  t h e  

e a r t h  r a d i c a l l y ,  s i n c e  unl imited power f o r  a l l  u ses  would soon be a v a i l a b l e .  

The r e s u l t i n g  i n t e r a c t i o n  between space and s o c i e t y  would be comprised o f  
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f a c t o r s  too broad and too complex f o r  u se fu l  specu la t ion  i n  our  s tudy.  So, 

too,  with such devqlopments as a n t i - g r a v i t y ,  a face- to- face  meeting with 

i n t e l l i g e n t  e x t r a - t e r r e s t r i a l s ,  o r  an  i n t e n s i v e  pan-nat ional  a t t i t u d e  favor- 

i ng  a i l - o u t  s c i e n t i f i c  research  ( a s  a r e s u l t  o f  t he  s a l u t a r y  consequences of 

space research)  a 

The foregoing c o n s t r a i n t s  on f o r e s i g h t ,  however, by no means reduce 

t h e  oppor tun i t i e s  and, indeed, t he  requirements f o r  research  on t h e  i m p l i -  

c a t i o n s  of peaceful  space a c t i v i t i e s ,  There are two reasons f o r  t h i s .  

F i r s t ,  t h e r e  are p r e s e n t l y  a number of space a c t i v i t i e s  a l r eady  under way 

which c l e a r l y  have important  consequences f o r  t he  immediate fu tu re .  The 

impl i ca t ions  of t hese  can c e r t a i n l y  be s tudied  i n t e n s i v e l y  and e f f e c t i v e l y .  

Second, t h e r e  a r e  l o g i c a l  imp l i ca t ions  i n  c e r t a i n  space a c t i v i t i e s  which 

a r e  very  l i k e l y  t o  arise i f  t hese  a c t i v i t i e s  occur i n  t h e  next  twenty years  

o r  so, e s p e c i a l l y  i f  i t  i s  assumed t h a t  no technologica l ,  i d e o l o g i c a l ,  o r  

s o c i a l  invent ion  fundamentally a l t e r s  t he  gene ra l ly  expected t r ends  of 

h i s t o r y .  To be s u r e ,  v a r i a t i o n s  i n  s o c i a l  contex t  may s t i l l  a f f e c t  i n  

some degree t h e  importance of  t he  p a r t i c u l a r  impl fea t ions ,  and the  r e p o r t  

w i l l  po in t  up some of t hese  v a r i a t i o n s .  

t 

How f a r  i s  i t  p r o f i t a b l e  t o  look ahead? 

There w a s  genera l  concurrence among those consul ted t h a t  i t  would be 

f u t i l e  t o  recommend research  about t h e  imp l i ca t ions  of space a c t i v i t i e s  

based upon specu la t ions  f o r  more than about twenty years  ahead. The s o c i a l  

p re s su res  and changes t h a t  could poss ib ly  accumulate wi th in  the  next  twenty 

yea r s  might be so g r e a t  as t o  make p resen t  specula t ions  f o o t l e s s  about 

s p e c i f i c  i n t e r a c t i o n s .  I n  f a c t ,  t h e r e  w a s  some opinion t h a t  only specula-  

t i o n s  concerning events  of t he  next  decade could be t r u l y  f r u i t f u l ,  g iven 

t h e  complex p o l i t i c a l  and s o c i a l  problems f ac ing  a l l  na t ions  and the  many 

i m i n e n t  technologica l  developments - -  o t h e r  than those  r e l a t e d  t o  space -- 
t h a t  a r e  expected t o  evolve r a p i d l y  i n  the  next  decade. 

Most of t he  s o c i a l  and n a t u r a l  s c i e n t i s t s  interviewed a l s o  agree ,  i n  

view of t he  p o l i t i c a l  and s o c i a l  p rospec ts  of t he  near  fu tu re  and t he  t r e -  

mendous phys ica l  and s o c i a l  engineer ing e f f o r t s  requi red  t o  develop r e l i a b l e  

equipment and personnel f o r  t he  more glamorous space proposa ls ,  t h a t  i t  seemed 

h igh ly  u n l i k e l y  - -  "bar r ing  j u s t  p l a i n  f a n t a s t i c  good luck" -- t h a t  l una r  

co lon ie s  and manned f l i g h t s  t o  Mars w i l l  be more than newspaper head l ines  

i n  terms of  t h e i r  imp l i ca t ions  f o r  t he  man on the  street  dur ing  t h e  
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next two decades. Thus, while  we have discussed research  on the  symbolic 

e f f e c t s  of such events ,  w e  have r i sked  underest imat ing the  rate of  evolu t ion  

of  space a c t i v i t i e s  and have not  attempted t o  de r ive  research  a r e a s  assuming 

more d i r e c t  i n t e r a c t i o n  between these  dramatic a spec t s  of space and t h e  pub l i c  

a t  l a rge .  On the  o t h e r  hand, such space products  as communication and weather 

s a t e l l i t e s  have been examined i n  d e t a i l ,  al though they may not  a c t u a l l y  r e s u l t  

i n  f u l l - s c a l e  ope ra t ing  systems wi th  l a r g e  impl i ca t ions  f o r  s o c i e t y  wi th in  

our  Chosen t i m e  per iod .  There i s ,  however, a very  good chance of  s u b s t a n t i a l  

imp l i ca t ions  being generated by them i n  t h e  next two decades,  and t h e r e f o r e  

i t  seemed important t o  desc r ibe  research  areas concerning them. 

Within t h i s  time frame, t he  imp l i ca t ions  f o r  s o c i e t y  of  space a c t i v i t i e s  

can be examined i n  two temporal ca t egor i e s :  (1) on-going impl i ca t ions ,  which 

are e f f e c t s  on s o c i e t y  p r e s e n t l y  under way, and (2) those imp l i ca t ions ,  de- 

r i v i n g  from hardware and s o c i a l  s i tua t ions ,which  w i l l  no t  be r e a l i z e d  f o r  some 

years  and which depend on the  success fu l  development of a sequence of as y e t  

u n f u l f i l l e d  space a c t i v i t i e s  and o rgan iza t iona l  developments. 

The "Problem A r e a "  approach 

It was decided t h a t  t he  r e p o r t  could be organized more e f f e c t i v e l y  by 

cons ider ing  aspects of  space a c t i v i t i e s  as problem areas than by grouping 

parts of  each a spec t  under the  headings of such t r a d i t i o n a l  d i s c i p l i n e s  as 

p o l i t i c a l  s c i ence ,  sociology,  economics, anthropology, l a w ,  and so on. The 

problem area approach a l s o  serves  t o  emphasize t h a t  an i n t e r d i s c i p l i n a r y  

s t r a t e g y  f o r  t he  suggested research  would be the  more use fu l  approach -- 
s i n c e  t h e  impact of  innovat ion on s o c i e t y  i s  no r e s p e c t e r  of  d i f f e r e n c e s  i n  

academic d i s c i p l i n e s .  

w i l l  u s u a l l y  depend on using the  s e v e r a l  d i s c i p l i n e s  and t h e i r  techniques 

i n  concer t .  Fu r the r ,  w e  f e e l  t h a t  t he  r e sea rche r  reading  t h i s  r e p o r t  w i l l  

a p p r e c i a t e  t h a t  those p a r t s  of t he  var ious  problem areas of s p e c i a l  i n t e r e s t  

t o  him are b e s t  i l lumina ted  wi th in  the  contex t  of  t he  t o t a l ,  many-faceted 

problem.i, NASA's i n t e r n a l  s o c i a l  s c i ence  c a p a b i l i t y  ( see  Chapter 2) ,  by 

j u d i c i o u s l y  combining these  i n t e r e s t s  and techniques,  may thereby ga in  

research  r e s u l t s  broad and deep enough t o  m e e t  t he  many problems artd oppor- 

t u n i t i e s  s p e c i f i c  space a c t i v i t i e s  w i l l  p r e sen t .  

We a r e  convinced t h a t  t he  u t i l i t y  of  t he  f ind ings  

The chap te r s  of t he  r e p o r t  (excluding Chapter 2) each r e f l e c t  a major 

problem area r e p r e s e n t a t i v e  of t he  imp l i ca t ions  of space a c t i v i t i e s  as 
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derived from the  many interviews and conferences and t h e  extensive reading 

which have provided the  background f o r  t h i s  r e p o r t .  We b e l i e v e  t h a t ,  w i t h i n  

the  context  def ined f o r  t he  r e p o r t ,  no important area has  been l e f t  o u t ,  but  

t h e  r eade r ,  depending on h i s  p r e d i l e c t i o n s ,  may f ind t h e  problems which i n -  

t e r e s t  him d i s t r i b u t e d  among seve ra l  chap te r s ,  where the  economic, p o l i t i c a l ,  

of o t h e r  a s p e c t s  of  d i f f e r e n t  problems r ecu r .  

There was, of  course,  no way t o  i n s u r e  t h a t  w e  had foreseen a l l  t he  

imp l i ca t ions  of  a p a r t i c u l a r  space a c t i v i t y  and apprec ia t ed  a l l  t he  s p e c i f i c  

f a c t o r s  a f f e c t i n g  t h e  imp l i ca t ions .  C e r t a i n l y ,  one area of  research f o r  

NASA i s  t o :  

. Develop e f f e c t i v e  methods t o  d e t e c t  i n c i p i e n t  imp l i ca t ions  of  
space a c t i v i t i e s  and t o  i n s u r e  t h a t  t h e i r  consequences are 
understood.** 

Research on research 

How much research should be done t o  determine what research needs t o  

be done? 

t h e  requirements of  t i m e  and l imi t ed  resources .  But t h e  answer i s  a l s o  

p a r t i a l l y  a consequence of  t h e  p re sen t  s ta te  o f  t h e  s o c i a l  s c i ences  where a 

v a r i e t y  of  t h e o r i e s  are used t o  account f o r  and p r e d i c t  a v a r i e t y  of  even t s ,  

and where no adequate means are  gene ra l ly  a v a i l a b l e  f o r  continuously and 

s y s t e m a t i c a l l y  coordinat ing the  m u l t i p l i c i t y  of  research e f f o r t s  under way. 

The s i t u a t i o n  i s  f u r t h e r  complicated by the  obvious f a c t  t h a t  a s tudy such as 

t h i s  must embrace a l l  f i e l d s  of  s o c i a l  and methodological research;  t h e r e f o r e ,  

the s tudy could not  a f f o r d  the  luxury o f  confining i t s e l f  t o  s p e c i a l  t h e o r i e s  

and s p e c i a l  problems i n  o rde r  t o  a r r i v e  quickly a t  a p r e c i s e  determinat ion 

of  the u t i l i t y  o f  a v a i l a b l e  research and t h e  need f o r  f u r t h e r  research.- 

The answer must n e c e s s a r i l y  be a r b i t r a r y ,  p a r t i a l l y  bounded by 

31 

Moreover, i t  was necessary t o  devote a good dea l  of  a t t e n t i o n  t o  de- 

c i d i n g  whether o r  not  t h e  imp l i ca t ions  of  a p a r t i c u l a r  space a c t i v i t y  were 

l i k e l y  t o  be d i s t i n c t i v e  o r  important enough t o  m e r i t  c a r e f u l  examination as 

areas needing research t o  b e t t e r  understand and plan f o r  them, I n  t h i s  

regard i t  w a s  necessary t o  s e p a r a t e  t h e  non-space a c t i v i t i e s  t h a r  are s i g n i f -  

i c a n t l y  involved with space from those t h a t  are t r i v i a l l y  o r  not  a t  a l l  

** The a s t e r i s k s  i n d i c a t e  p r i o r i t y  assignment. See page BO f o r  d i scuss ion .  
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involved but  which r e g u l a r l y  c l a i m  a s s o c i a t i o n  with t h i s  glamorous technology. 

Thus, t he  "design of  a comprehensive and long-term program of  research" 

seemed b e s t  accomplished by devoting major a t t e n t i o n  t o  discovering,  r e f l e c t -  

i ng  on, and desc r ib ing  t h e  major research areas t h a t  could be revealed through 

t h e  combined approaches o f  i n t e rv i ews ,  conferences,  and reading of  s p e c i a l  

r e p o r t s  and t h e  p e r t i n e n t  l i t e r a t u r e .  

The s p e c i f i c  research problems recommended are n o t  t o  be considered 

exhaust ive.  We are  conf iden t  t h a t  research personnel both w i t h i n  and ou t -  

s i d e  of  NASA w i l l  d iscover  many a d d i t i o n a l  p e r t i n e n t  p r o j e c t s ,  n o t  h e r e i n  

l i s t e d ,  i n  t he  l i g h t  of  i nd iv idua l  competences and interests . ) '  

intended t h a t  a l l  t h e  research recommended should o r  could be sponsored d i -  

r e c t l y  by NASA. 

w i t h i n  the  i n t e r e s t s  of nongovernment groups. 

gram i t  i s  necessary t o  examine a wide range of  imp l i ca t ions  needing s tudy,  

i r r e s p e c t i v e  o f  who might conduct t h e  research.  

Nor i s  i t  

Some o f  the proposals are more p rope r ly ,  f o r  i n s t a n c e ,  

To suggest a research pro- 

There i s  a s p e c i a l  and important consequence of ou r  approach t o  "re- 

search on research" which must be kept  i n  mind while  reading the  r e p o r t .  

One example w i l l  help t o  c l a r i f y  t h i s  p o i n t .  The communication s a t e l l i t e  

may w e l l  have a p o t e n t i a l i t y  f o r  a f f e c t i n g  teaching methods i n  developing 

areas. On t h e  b a s i s  o f  what i s  a l r eady  known about teaching v i a  t e l e v i s i o n ,  

f u r t h e r  research i s  c l e a r l y  necessary i f  such methods are extended t o  people 

However, f o r  i n  developing areas, r ega rd le s s  of  the source o f  t h e  s igna l . -  5 /  

t h e  purposes o f  t h i s  r e p o r t  w e  obviously could not survey t h e  monumentdi 

l i t e r a t u r e  on l e a r n i n g  from aud io -v i sua l  devices  i n  o r d e r  t o  determine p r e -  

c i s e l y  what research s t i l l  needs t o  be done and what completed research i s  

d i r e c t l y  a p p l i c a b l e  t o  t h i s  s p e c i a l  case of l ea rn ing .  

of  f i r s t  p r i o r i t y  i n  t h i s  area,  then, would be an assessment o f  t h e  l i t e r a -  

t u r e ,  t o  determine what more needs t o  be done and what can be used. 

A research p r o j e c t  

The footnotes  f o r  t h e  r e p o r t  (which are bound s e p a r a t e l y  f o r  easier use )  

a re  intended t o  serve t h r e e  special  pu-rposes. 

cuss ion  i n  the  body of  t h e  r e p o r t  s h o r t  and s t r a igh t fo rward ,  much of  t h e  

support ing evidence f o r  t h e  p o s i t i o n s  taken i s  placed i n  the  footnotes .  

( 2 )  For t h e  t e c h n i c a l l y  s o p h i s t i c a t e d  s o c i a l  s c i e n t i s t  t h e r e  a re  r e fe rences  

t o  r e l a t e d  research and essays which can provide a deeper a p p r e c i a t i o n  of  t h e  

p a r t i c u l a r  imp l i ca t ion  under examination. (3 )  Many of  t he  t echn ica l  s t u d i e s  

r e f e r r e d  t o  i n  the  footnotes  w i l l  provide a v a r i e t y  of  l eads  t o  a p p r o p r i a t e  

(1) I n  o r d e r  t o  keep the d i s -  

c 
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methodology for undertaking the research suggested in connection with a 
particular implication. 

What is meant by research? 

The term "research" is broadly used in this report to refer to a variety 
of approaches -- including "think-pieces," sophisticated logical and/or math- 
ematical evaluations and analyses, and empirical studies in the field. Some 
readers may find this research approach more speculative than the traditional 
examination and explanation of past or on-going social phenomena in that it is 
preoccupied with exploring future results of possible future actions. It is 
an approach, however, that has in recent years attracted ever more interest 
in a growing variety of social sciences; combined with the methods of oper- 
ations research, systems analysis, and decision theory it holds much promise 
for aiding the policy planner and decision maker. 

A particular utility of "anticipatory" research is the attention it draws 
to the need for methodological developments which permit better assessments of 
the consequences of alternatives. For example, throughout this report research 
is recommended on the costs and benefits of particular developments or appli- 
cations. In some cases a rigorous economic interpretation of cost and benefit 
studies cannot be applied because the non-economic factors which will impor- 
tantly define the situation cannot now be delineated sufficiently to permit 
their assessment. Better means of measurement for future social costs and 
social benefits are needed, and the exercises undertaken herein should help 
to indicate what these methods should be able to measure. 

The report, however, also emphasizes that whatever the alternatives or 
possibilities envisioned, our capacity to cope with them and turn them to the 
good depends on the application and extension of what we now know about man, 
his institutions, and his ways of life. Thus, those who prefer to work with 
extant social phenomena will find much to interest them in the substantive 
research recommended, as well as in the methodological problems posed by 
some of it. 

The phrasing of many of the recommended projects deserves comment here. 
A problem is usually couched in terms of space activities, since the report's 
purpose was to emphasize the implications of space. However, much of the 
research suggested could be equally stimulated by or applied to a number of 
major scientific developments presently on-going or contemplated, such as  

automation, the widespread use of small atomic energy units, synthetic 
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photosynthesis, the broader use of computer facilities, and similar devel- 
opments. This is not surprising; after all, space exploration is a product 

of an on-going technology and on-going socio-cultural environment. As such, 
its development and its applications are subject to most of the same basic 
struggles, perspectives, ambitions, distortion, and ideals which characterize 
any other important activity in our culture. Thus, much of the research here 
recommended, if successful, would be equally useful for planning and under- 
standing the consequences of other major technological changes either under 
way or contemplated. 

Space activities can also be seen as tools for developing a basic 
understanding of human behavior and especially social change and its rela- 

tion to innovation. The proposed research, and clearly the research areas, 
should be considered not only for their utility to the "applied" social sci- 
ences, but also for the extraordinary opportunities they provide for funda- 
mental social science research. Indeed, much of the applied research 
recommended can only be fruitfully undertaken if the requisite fundamental 
studies are accomplished first. 

Assigning research priorities 

When feasible, high priority research will be designated. (The typo- 
graphical device of two asterisks at the end of a study proposal is used 

to indicate the priority recommendation -- as on page 7 of this chapter.) 
Considerations which have entered into priority assignments are: 

1. That the results of the research would have very important appli- 
cations to the consequences of specific space activities (e.g., the 
discovery of means for resolving internationaldifferences over wave- 
length allocations and control would have important consequences for 
the use of communication satellites) a 

2 .  That the study is urgent in order to identify and resolve operating 
and policy problems associated with imminent or on-going develop- 
ments (e.g,, there is need to understand the factors affecting 
public expectations and attitudes about our man-in-space program). 

3 .  That the study is nondeferrable in that, while the methods*and find- 
ings may not be used for a long time or for a particular purpose, 
it is necessary to begin now to acquire them (e.g., base-line data 
and measuring techniques for obtaining such data, where changes are 
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t o  be expected due t o  space a c t i v i t i e s  and where understanding 

o f  t h e  changes depends on trend d a t a ) .  

That t h e  study would s i g n i f i c a n t l y  forward the development o f  a 

program o f  peaceful  and s c i e n t i f i c  uses  of  space (e .g . ,  t he  de- 

velopment o f  means f o r  encouraging and en la rg ing  t h e  r o l e  o f  

fo re ign  s c i e n t i s t s  i n  space ac t iv i t i e s ) .  

That t h e  s tudy would, through the development o f  methodology, 

f a c t s ,  cor '  theory,  c o n t r i b u t e  excep t iona l ly  t o  understanding o r  

foreseeing the  s o c i a l  imp l i ca t ions  o f  space a c t i v i t i e s  (e .g . ,  

a c q u i s i t i o n  of  a d e t a i l e d  understanding o f  t h e  impact o f  high 

rates of  space-induced technological  change on t h e  s t r u c t u r e  of 

p a r t i c u l a r  business  o rgan iza t ions ) .  

Many o f  t h e  research areas discussed i n  t h e  r e p o r t  are no t  now as s ign -  

ed high p r i o r i t y .  They are included as i n d i c a t o r s  o f  research areas which 

may become c e n t r a l  as s o c i e t i e s  change, as space ac t iv i t i e s  develop, and as 

t h e  high p r i o r i t y  research h e r e i n  recommended i s  completed and app l i ed .  

These a d d i t i o n a l  research areas provide the  necessary pe r spec t ive  f o r  

e s t a b l i s h i n g  a long-term research program. 

An important consequence of  t h i s  approach t o  program planning i s  t h a t  

f r equen t ly  a series o f  p r o j e c t s  i s  recommended wherein each succeeding one 

depends i n  good p a r t  on completing the  previous one. Frequent ly ,  too,  

because of  t h e  broadness of t he  imp l i ca t ions ,  t he  research approach t o  a 
problem area must be a matter o f  t he  personal  preference of  t h e  r e sea rche r  

and/or  NASA's p a r t i c u l a r  i n t e r e s t s .  

a d e t a i l  s tudy might l a t e r  be expanded i n t o  the  broader aspects of  t h e  

problem and v i c e  versa. 

For example, a p r o j e c t  t h a t  began as 

The p r o j e c t s  s e l e c t e d  are intended t o  g ive  a ''mix'' wi th  va r ious  com- 

b i n a t i o n s  o f  p r o j e c t s  conforming t o  t h e  abQve l i s t e d  cri teria.  The objec-  

t i v e  i s  t o  provide NASA with a v a r i e t y  o f  p r o j e c t s  of  s u f f i c i e n t  importance 

t o  o f f e r  a n  i n i t i a l  b a s i s  f o r  long-range programs of  r e sea rch .  Which of  

t h e  p r o j e c t s  NASA may choose t o  implement, even among those which might be 

thought of  as u rgen t ,  w i l l  depend on f a c t o r s  no t  w i t h i n  t h e  purview o f  t h i s  

r e p o r t .  Among them may be t h e  following: 

1. The s i z e  of  NASA's budget f o r  such research and how i t  wishes t o  

d i s t r i b u t e  funds among t h e  p r o j e c t s .  

2. What competent research c a p a b i l i t i e s  are a v a i l a b l e  a t  a given 

time t o  undertake s p e c i f i c  p r o j e c t s .  . 
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3. What p e r t i n e n t  technologica l  o r  s o c i a l  developments and events  have 
evolved more r a p i d l y  than expected. 

4. The depth a t ,  and inc lus iveness  with which, a p a r t i c u l a r  research  

area is t o  be explored. 

The personal  i n t e r e s t s  of  NASA execut ives  and t h e  in-house s o c i a l  

s c i ence  research  personnel .  

Whether a t  a given time a p a r t i c u l a r  research  area i s  seen as 

pe r iphe ra l  o r ,  through the  evolu t ion  of  events ,  has  become a 

c e n t r a l  problem. 

Whether o r  n o t  previous p r o j e c t s  have pa id  o f f  as expected. 

5 .  

6. 

7 .  

No assumption has  been made about whether o r  no t  s tudy i s  a l r e a d y  un- 

way i n  some of  t h e  areas recommended f o r  research .  d e r  

parts of areas have a l r eady  been adequately s tud ied  o r  are being s tud ied  

t h i s ,  too ,  w i l l  a f f e c t  NASA's choice  of h igh  p r i o r i t y  p r o j e c t s .  

I f  some areas o r  

F i n a l l y ,  t h e  magnitude and d i r e c t i o n  of  a long-range research  program 

i n  the  s o c i a l  sc iences  w i l l  depend on t h e  o rgan iza t ion  NASA e s t a b l i s h e s  t o  

s e l e c t ,  monitor ,  and conduct t h i s  research.  

problem can be more f u l l y  understood a f t e r  t he  reader  is f a m i l i a r  wi th  the  

proposa ls  concerning the  o rgan iza t ion  and func t ions  o f  a NASA research  

f a c i l i t y  as set f o r t h  i n  Chapter 2. 

The r e s o l u t i o n  of t h e  p r i o r i t y  

. 



2 .  COMMENTS ON THE ORGANIZATION AND FUNCTIONS OF 
A NASA SOCIAL SCIENCE RESEARCH CAPABILITY 

I N  READING THIS CHAPTER, t h r e e  general  cons ide ra t ions  s..ould be kept  i n  mind. 

(1)  Ce r t a in  of  t he  research p r o j e c t s  which are now o r  w i l l  later be proposed 

t o  NASA might more reasonably and e f f i c i e n t l y  be supported by o t h e r  govern- 

ment agencies  o r  by p r i v a t e  foundations which perhaps have a long-standing 

i n t e r e s t  i n  t he  s u b j e c t  o f  t he  research proposal .  NASA t h e r e f o r e  should 

e s t a b l i s h  c r i te r ia  f o r  deciding whether a p r o j e c t  i s  one i t  wishes t o  sup- 

p o r t  d i r e c t l y  o r  j o i n t l y ,  o r  one which might be b e t t e r  r e a l i z e d  w i t h i n  

another  o r g a n i z a t i o n ' s  purview. 

(2 )  Research p r o j e c t s  w i l l  vary i n  du ra t ion  from a few months t o  sever- 

a l  yea r s .  Such v a r i a t i o n s  i n  t i m e  span imply v a r i a t i o n s  i n  f i n a n c i a l  and 

personnel support  and recrui tment  philosophy. Generally speaking, t h e  pro- 

j e c t s  o f  s h o r t e s t  t i m e  span a re  probably the ones t h a t  need t o  be done i m -  

mediately,  and thus w i l l  make r e l a t i v e l y  g r e a t e r  demands upon a v a i l a b l e  

personnel and funds. The mode of  approval and implementation required f o r  

them w i l l  be q u i t e  d i f f e r e n t  from t h a t  required f o r  p r o j e c t s  needing less 

sudden s tar ts .  NASA w i l l  need t o  develop a l o g i c  of ope ra t iona l  procedure 

f o r  support ing research l a s t i n g  over a v a r i e t y  o f  t i m e  spans. 

(3) Research, broadly conceived, not  only discovers  and t r ansmi t s  

information,  but i s  a l s o  a device f o r  t r a i n i n g  r e sea rche r s .  I f  a s o c i a l  

science research program i s  t o  become a cont inuing p a r t  of  t h e  NASA es t ab -  

l ishment,  cons ide ra t ion  should be given t o  t h e  e x t e n t  t o  which research may 

need t o  be supported which has  as p a r t  o f  i t s  purpose the  t r a i n i n g  of  s o c i a l  

science personnel t o  d e a l  with t h e  s p e c i f i c  study problems of the implica- 

t i o n s  f o r  s o c i e t y  of  space a c t i v i t i e s .  

Organization c 

I n  p r i n c i p l e  t h e r e  are t h r e e  o rgan iza t iona l  p o s s i b i l i t i e s  f o r  t h e  kind 

of  research f a c i l i t y  contemplated he re :  (1) i t  could be completely in-house; 

-13- 
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( 2 )  i t  could be conducted completely by a n  o u t s i d e  s e r v i c e  o rgan iza t ion ,  as 
i n  t h e  arrangements between RAND and the  A i r  Force, o r  between t h e  Jet Propul- 

s i o n  Laboratory and NASA; (3)  i t  could be conducted by means of  a n  in-house 

core,  w i th lva r ious  p a r t s  of  t h e  a c t i v i t y  arranged through c o n t r a c t s  and g r a n t s  

t o  o u t s i d e  i n d i v i d u a l s ,  groups, and s e r v i c e  o rgan iza t ions ,  t h e  amount and kind 

of such assignments t o  be determined as t h e  e f f o r t  evolves over  t he  yea r s  

ahead 

A complete in-house f a c i l i t y  appears impract icable  -- f i r s t  o f  a l l  be- 

cause there is no reason t o  suppose t h a t  adequate numbers of  h igh -qua l i ty  

s o c i a l  s c i ence  personnel would be i n t e r e s t e d  i n  leaving t h e i r  p re sen t  w e l l -  

paid,  high s t a t u s  environments t o  j o i n  NASA f u l l  t i m e .  Moreover, t h e  spe- 

c i f i c  research f a c i l i t i e s  and competences needed w i l l  vary w i t h  t h e  type and 

amount of  research under way a t  any given t i m e ;  t o  employ a f u l l - t i m e  s t a f f  

of a l l  t he  types of personnel and t o  house a l l  t h e  f a c i l i t i e s  needed over a 

period of  yea r s  would be i n e f f i c i e n t ,  

On the  o t h e r  hand, a n  arrangement t h a t  would c o n t r a c t  ou t  t h e  t o t a l  

a c t i v i t y  t o  a s e r v i c e  o rgan iza t ion  which would provide management and re- 

search f a c i l i t i e s  -- o r  would c o n t r a c t  Out research but manage t h e  pro- 

gram -- has  two profound disadvantages,  I n  t h e  f i r s t  p l ace ,  a research 

program on t h e  s o c i a l  imp l i ca t ions  of space r equ i r e s  t h e  understanding 

and cooperation o f  o t h e r  NASA personnel,  i f  t he  research i s  not  t o  r i s k  

being s t i f l e d  o r  l e f t  unapplied. I n s t i t u t i o n a l  r appor t  can be b e s t  de- 

veloped by making t h e  key personnel of  t he  program a n  i n t e g r a l  p a r t  o f  

t h e  NASA i n s t i t u t i o n ,  i d e n t i f i e d  with i t  i n  t h e i r  own eyes,  by t h e i r  pro- 

f e s s i o n a l c o l l r a g u e s ,  and by the  non-social  s c i e n t i s t s  i n  NASA. 

I n  the  second p lace ,  research on t h e  s o c i a l  imp l i ca t ions  o f  space needs 

to be generated fundamentally out  of  t he  enl ightened i n t e r e s t s  of  NASA. 
c l e a r  percept ion of  t h e  o p p o r t u n i t i e s  f o r  research i n  t h e  s o c i a l  s c i ences  

r equ i r e s  personnel f a m i l i a r  with t h e  i n t e r e s t s  of  both t h e  agency and t h e  

s o c i a l  s c i ence  f r a t e r n i t y .  Here a comparison with t h e  RAND-Air Force re- 

l a t i o n s h i p  i s  i n s t r u c t i v e .  

s i v e  i n t e r n a l  s o c i a l  s c i ence  research and a p p l i c a t i o n  c a p a b i l i t y ,  and thus 

i t  has  been a b l e  t o  gene ra t e  i t s  own s o c i a l  science research requirements 

as w e l l  as t o  eva lua te  i n t e r n a l l y  t h e  research proposals submitted indepen- 

d e n t l y  by RAND. NASA has  made a comendable  s ta r t ,  bu t  understandably does 

A 

The A i r  Force has  had f o r  a long t i m e  an exten-  
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no t  y e t  have a similar complete i n t e r n a l  s o c i a l  science research c a p a b i l i t y .  

I t  cannot be expected t o  develop such a c a p a b i l i t y  soon enough t o  have t h e  

necessary experience t o  c o n t r a c t  ou t  i t s  whole s o c i a l  s c i ence  research e f f o r t ,  

y e t  sp i l l  c o n t r o l  t h e  q u a l i t y ,  d i r e c t i o n ,  coordinat ion,  and u t i l i t y  of  t h e  

products.  

Thus, t he  most p r a c t i c a b l e  i n i t i a l  arrangement would seem t o  be an i n -  

house s t a f f  co re  o f  s o c i a l  s c i e n t i s t s  with t h e  evolving c a p a b i l i t y  t o  handle  

c e r t a i n  funct ions and research i t s e l f  and t o  monitor and d i r e c t  o t h e r  func- 

t i o n s  and research through c o n t r a c t s ,  and through o u t s i d e  s e r v i c e  organiza- 

t i o n s  as experience,  program demands, and o p p o r t u n i t i e s  develop. 

Functions To B e  Performed by a Research F a c i l i t y  

The funct ions o u t l i n e d  below were i n i t i a l l y  assembled i n  t h e  form of  

a general  e x e r c i s e  t o  discover  what t he  performance c a p a b i l i t i e s  of  any 

o rgan iza t iona l  e n t i t y  should inc lude  i f  i t  was t o  r e a l i z e  and extend the  

kind o f  research program proposed i n  t h i s  r e p o r t .  Once descr ibed,  they 

were re-evaluated and t o  some e x t e n t  r e s t a t e d  i n  t h e  s p e c i f i c  l i g h t  o f  

NASA's i n d i v i d u a l i t y  as a n  agency, It was on t h e  b a s i s  o f  t hese  funct ions 

t h a t  t h e  o rgan iza t iona l  recommendations i n  t h e  preceding s e c t i o n  were made. 

I d e n t i f i c a t i o n  of  research problems 

This r e p o r t  w i l l  emphasize f r equen t ly  t h a t  a n  important funct ion o f  

any research program on t h e  s o c i a l  imp l i ca t ions  o f  peaceful  space a c t i v i t y  

i s  a n  a b i l i t y  t o  fo re see  new problems and o p p o r t u n i t i e s  and t o  d e t e c t  new 

research areas. Such a c a p a b i l i t y  e n t a i l s  t h e  active seeking ou t  o f  prob- 

l e m  areas a r i s i n g  from t r ends  Q K  changes i n  va r ious  p a r t s  o f  n a t i o n a l  and 

world s o c i e t y ,  due t o  a c t u a l  o r  a n t i c i p a t e d  developments i n  space ac t iv i -  

t i e s ;  p o l i t i c a l ,  s o c i a l ,  and economic r e l a t i o n s ;  and i n  app l i ed  phys ica l  

and s o c i a l  s c i ences .  However, seeking ou t  research areas i m p l i e s  more than 

merely po in t ing  t o  them. 

volve: what knowledge i s  a v a i l a b l e  which can be app l i ed  t o  t h e  problem o r  

opportuni ty ,  and what f u r t h e r  research i s  necessary t o  gene ra t e  p e r t i n e n t  

know 1 edge ? 

Two types of  research i d e n t i f i c a t i o n  t a s k s  de- 

* 

S e l e c t i o n  of  high p r i o r i t y  research 

Once t h e  research areas are i d e n t i f i e d  t h e  quest ion of  p r i o r i t i e s  w i l l  

confront  t h e  r e sea rch  f a c i l i t y .  The s e c t i o n  i n  Chapter 1 on t h e  cr i ter ia  
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employed by t h i s  r e p o r t  i n  des igna t ing  p r i o r i t i e s  f o r  t he  p r o j e c t s  proposed 

w i l l  be use fu l  he re .  

p e r t i n e n t  t o  the  e s t ab l i shed  research  f a c i l i t y  would emphasize t h e  payoff 

s ignif icanc,e  and f e a s i b i l i t y  of  any given p r o j e c t .  Aspects t o  be considered 

might inc lude  t h e  p o l i t i c a l  and admin i s t r a t ive  f e a s i b i l i t y  of a p r o j e c t  -- 
t he  whole research  program could be made impotent i f  s u f f i c i e n t  l eade r sh ip  

and commitment are no t  forthcoming; t he  a v a i l a b i l i t y  of t he  q u a l i f i e d  man- 

power and the  r e q u i s i t e  research  environment f o r  t h e  per iod  of  t i m e  a s tudy 

would r equ i r e ;  o r  t he  ex ten t  t o  which an  immediate a c t i v i t y  might a f f e c t  

t he  f i e l d  s i t u a t i o n  so t h a t  des i r ed  research  no t  c u r r e n t l y  f e a s i b l e  would 

become f e a s i b l e  later. 

t o  the  success fu l  f u l f i l l m e n t  of  t he  next  func t ion  descr ibed.  

However, i t  is poss ib l e  t h a t  t he  eva lua t ion  s c a l e  most 

The s e l e c t i o n  func t ion  w i l l  i n  any event  be r e l a t e d  

Determination o f  resource  a l l o c a t i o n  

The a l l o c a t i o n  o f  funds, manpower, and t i m e  f o r  t h e  support  o f  research  

on t h e  s o c i a l  imp l i ca t ions  of space a c t i v i t i e s  is i n t i m a t e l y  r e l a t e d  t o  NASA 

budgeting problems. Its success  depends l a r g e l y  on a b i l i t y  t o  e s t a b l i s h  a 
l o g i c  f o r  d i s t r i b u t i n g  c o s t s  w i th in  and between p r o j e c t s ,  and t o  assess the  

a v a i l a b i l i t y  o f  funds t o  pay q u a l i f i e d  personnel.  Knowledge is necessary,  

too ,  concerning the  sources  and resources  of  p e r t i n e n t  personnel .  

Informing and s t i m u l a t i n g  p o t e n t i a l  r e sea rche r s  

With research  p r i o r i t i e s  and t i m e  and money a l l o c a t i o n s  o u t l i n e d ,  t h e  

func t ion  of  conveying t h i s  information t o  p o t e n t i a l  r e sea rche r s  becomes most 

important .  When the  r e sea rch  f a c i l i t y  is f i r s t  e s t a b l i s h e d ,  and probably 

f o r  cons iderable  t i m e  a f t e r  t h a t ,  a g r e a t  d e a l  of  emphasis w i l l  need t o  be 

put  on t h e  t a s k  of making c l e a r  t o  research  personnel throughout t he  country 

t h e  oppor tun i t i e s  which are a v a i l a b l e ,  w i t h i n  the  range of NASA's d i r e c t  and 

i n d i r e c t  i n t e r e s t s ,  f o r  c r e a t i v e  research ,  both b a s i c  and appl ied .  More is 

involved h e r e  than t h e  s i m p l e  d i spensa t ion  of  information about problems t o  

be s tud ied ;  ways should be found t o  s t i m u l a t e  a d i r e c t  personal  i n t e r e s t  i n  

s tudying them. 

Developing and s t i m u l a t i n g  p o t e n t i a l  suppor t ing  f a c i l i t i e s  

Supporting f a c i l i t i e s  inc lude  money, p ro fes s iona l  c a p a b i l i t i e s  o t h e r  

than r e sea rch ,  and technologica l  resources  (such as computers) t h a t  might 

need t o  be a v a i l a b l e  t o  r e sea rche r s  i f  NASA's resources  o r  those of  t he  re- 
sea rche r  are i n s u f f i c i e n t  f o r  t h e  p r o j e c t .  This func t ion  i s  intended no t  



only t o  provide s e r v i c e s ,  bu t  a l s o  t o  gene ra t e  i n t e r e s t  and p a r t i c i p a t i o n  among 

o rgan iza t ions  which might no t  otherwise r e a l i z e  t h a t  they have va luab le  c o n t r i -  

but ions t o  make t o  t h i s  research f i e l d .  

Se l ec t ing ,  developing, and implementing research proposals 

It i s  the  experience of those who have observed the  s e l e c t i o n ,  development, 

and implementation of  research proposals i n  new areas t h a t  t hese  t h r e e  t a s k s  

gene ra l ly  need t o  be performed more o r  less simultaneously and c e r t a i n l y  i n t e r -  

a c t i v e l y .  NASA's i n t e r e s t s  and c r i t e r i a  as t o  research s u i t a b i l i t y  and those of  

t h e  r e sea rche r  w i l l  n o t  n e c e s s a r i l y  be the  same, e s p e c i a l l y  during t h e  e a r l y  days 

o f  t h e  research program. T ime  w i l l  be saved and r appor t  between t h e  r e sea rch  

community and NASA more quickly and f i rmly e s t a b l i s h e d  i f ,  beginning a t  t h e  ea r l i -  

e s t  s t a g e s  of t h e  development o f  t h e  research i d e a ,  the r e sea rche r  and NASA's 
r e p r e s e n t a t i v e s  can work ou t  t h e  proposal t oge the r ,  

It  i s  adv i sab le  t h a t  t he  in-house s t a f f  select t h e  research t o  be supported 

by NASA, with t h e  a i d  of  non-binding o u t s i d e  advice.  

and u t i l i t y  of  research i n  progress should be the  r e s p o n s i b i l i t y  of o t h e r s  (see 

below) t h e  in-house s t a f f  may i n  t h i s  way f e e l  freer t o  support  imaginative 

research.  

L ia i son  

Since a s ses s ing  t h e  q u a l i t y  

Soc ia l  s c i e n t i s t s ,  a t  least  i n  t h e  e a r l y  s t a g e s  of t h i s  program, w i l l  no t  as 

a r u l e  be f a m i l i a r  with o r  have easy access  t o  t h e  spec ia l i zed  information a s s o c i -  

a t e d  with space a c t i v i t i e s  which may be important f o r  t h e i r  research.  Here a, 

s p e c i f i c  in-house l i a i s o n  c a p a b i l i t y  w i l l  be necessary t o  augment t h e  r e sea rche r s '  

a cces s  t o  information, persons,  and events.  It i s  a l s o  l i k e l y  t h a t  t h e r e  w i l l  be 

space developments about which the  r e sea rche r  w i l l  have t o  depend upon the  NASA 
l i a i s o n  funct ion t o  keep him informed. 

The na tu re  o f  t h e  space e f f o r t  i s  such t h a t  o t h e r  government branches and 

agencies  have o r  should have major c o n t r i b u t i o n s  t o  make t o  i t s  development (as 

t h i s  r e p o r t  stresses throughout),  and i t  i s  probable t h a t  t h e r e  w i l l  be both 

s o c i a l  and technological  research conducted and app l i ed  which w i l l  have impor- 

t a n t  imp l i ca t ions  f o r  NASA's s o c i a l  science research program. Conversely t h e s e  

a c t i v i t i e s  could be a f f e c t e d  by the s t u d i e s  conducted through NASI'S e f f o r t s ,  

C lea r ly ,  NASA's l i a i s o n  funct ion should encourage coordinat ion of  e f f o r t  and 

mutua l i t y  of  i n t e r e s t s .  A t  a very minimum, NASA and i t s  p o t e n t i a l  c o n t r a c t o r s  

should know of  the work o t h e r  agencies a r e  doing and these  o the r  agencies  

should know of NASA's work. 
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Assessing the  progress  and d i r e c t i o n  of t h e  research 

A s p e c i f i c  program f o r  reviewing and a s ses s ing  t h e  progress  and directj ion 

of  research i n  process  is a v i t a l  funct ion of  a research  f a c i l i t y .  

view o f  an ou t s ide  assessment group -- none of  whom have had anything to  do with 

the  s e l e c t i o n  o r  a l lo tment  of  t h e  research  p r o j e c t s  and who are not  s t a f f - con-  

nected t o  the  con t r ac t ing  p a r t i e s  -- w i l l  be e s p e c i a l l y  important t o  NASA's 
research  f o r  s eve ra l  reasons.  

osrlessment of  paogress w i l l  be taken by another  group w i l l  permit t he  p ro jec t -  

s e l ec t inggraup  t o  make bolder  i n i t i a l  choices .  

t i v i t i e s ,  o the r  technologies ,  and s o c i e t y  i n  Benearal may outmode some of t he  

appl ied  research while  i t  is i n  process ,  'or a t  least r equ i r e  a s h i f t  i n  i t s  

emphasis. The program o f  review w i l l  keep a p r o j e c t  pointed i n  the  optimum 

d i r e c t i o n .  

pected.  Some means of c u t t i n g  a p r o j e c t  o f f ,  when i t  appears  untenable ,  ; i s  

necessary;  the  cu t -of f  proposal can much b e t t e r  come from the  review group 

than from the  con t r ac t ing  source.  

h o s t i l i t y  toward t h e  con t r ac t ing  organiza t ion  and h e l p  maintain rappor t  with $he 

profess iona l  resourcee upon which NASA w i l l  be dependent f o r  good reeearch.  

The o b j e c t i v e  

(1) The knowledge t h a t  t h e  r e s p o n s i b i l i t y  f o r  

(2) Developments i n  space ac-  
t 

Y 

(3) A c e r t a i n  amount of unproductive o r  poor research must be ex- 
I 

This arrangement would l e s sen  the  chances o f  

D i s t r i b u t i n g  the  research  f ind ings  

A weakness of  many research e f f o r t s ,  and indeed a t  times, of t he  whole 

s t r u c t u r e  of t h e  reaearch procesa,  i a  a l a c k  of adequate planning f o r  t h e  

d i s t r i b u t i o n  of f ind ings ,  

t h a t  the  f ind ings  reach (1) those f o r  whom they were s p e c i f i c a l l y  developed and 

(2) other ,  p e r t i n e n t  p ro fes s iona l  people and organiza t ions .  D ~ 8 S m n h a t h g  €ind- 

in&s t o  the  l a t te r  group is an important way not  only a f  maintaining t h e  s t a t u s  

of  NASA's research f a c i l i t y  among i t s  peers but  a l s o  of suggest ing t o  the  re- 
saa tch  p ro fes r ion  t h a t  NASA may have p r o j e c t s  of  i n t e r e s t  t o  them. 

NASA's s o c i a l  sc ience  research e f f o r t  ehould in su re  

It is a l s o  f requent ly  assumed t h a t  the  d i s t r i b u t i o n  of  information t o  

profess iona l  personnel somehow insu res  t h a t  i t  w i l l  thereupon g e t  t o  t h e  

appropr i a t e  i n t e r n a l  agency ind iv idua l s  and groups and ex te rna l  audiences.  

However, t h e r e  is ample evidence from many organiza t iona l  s t u d i e s  t h a t  t h i s  

f u r t h e r  distaemination almost never takes  c a r e  $ o f  i t s e l f  bu t  must be s p e c i f i -  

c a l l y  provided fo r .  
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A s s i s t i n g  i n  t h e  a p p l i c a t i o n  o f  t he  f ind ings  

The funct ion of "applying t h e  findings" begins ,  n o t  with the  end o f  t h e  

s t u d y , " b u t  a t  t he  very beginning. One o f  t h e  s u r e s t  ways t o  discourage the  

a p p l i c a t i o n  of f ind ings  from s o c i a l  s c i ence  research i s  t o  p re sen t  them t o  

t h e  c l i e n t  f o r  t h e  f i r s t  t i m e  when t h e  p r o j e c t  i s  completed. 

t i v e  t h a t  i n t e n t i o n s  regarding a p p l i c a b i l i t y  be arranged f o r  with t h e  par t ic i -  

pa t ion  of  t h e  u s e r ,  during the  working ou t  and s e l e c t i n g  o f  t he  research t o  

be undertaken. Thus t h e  c l i e n t ,  t he  r e sea rche r ,  and USA's research s t a f f  

w i l l  a l l  be clear as t o  the  p r o j e c t ' s  probable a i m  and impl i ca t ions .  

There are four subfunctions p e r t a i n i n g  t o  t h e  a p p l i c a t i o n  of  t h e  re- 

It i s  impera- 

search f indings:  (1) t o  keep t h e  c l i e n t  f a m i l i a r  with developments during 

t h e  progress  of  t h e  research;  (2)  t o  h e l p  him t o  understand t h e  f u i l  impli-  

c a t i o n s  o f  t h e  f indings;  (3) t o  h e l p  plan f o r  t h e  implementation o f  t he  

f ind ings ;  and (4) t o  assist  with t h e  implementation of  t h e  f indings.  This 

i s  the  approach used by r e l i a b l e  space "hardware" developers during t h e  

a p p l i c a t i o n  and t e s t i n g  o f  a product under ope ra t iona l  condi t ions.  

Keeping t r a c k  o f  p e r t i n e n t  research a t  l a r g e  

Research p r o j e c t s  w i l l  no doubt be conducted by o t h e r  f a c i l i t i e s  t h a t  

may no t  r e a l i z e  t h e i r  pe r t inence  t o  NASA's i n t e r e s t s .  The c o n t a c t s  e s t ab -  

l i s h e d  through t h e  above - l i s t ed  funct ions should i n c r e a s e  t h e  p o s s i b i l i t i e s  

t h a t  NASA w i l l  become aware of  such s t u d i e s ,  bu t  t h e  matter should n o t  be 

l e f t  t o  chance. The NASA research f a c i l i t y  w i l l  have a l a r g e  r e s p o n s i b i l i t y  

t o  be i n  t h e  van of a l l  developments concerning s o c i a l  science and spack. 

Operating Considerations 

Growing pains  

During t h e  establ ishment  of a program of  t h i s  s o r t ,  i n t e r p e r s o n a l  and 

i n t r a o r g a n i z a t i o n a l  adjustment problems are bound t o  arise. To the  o f t e n  

p r e v a i l i n g  d i f f e r e n c e s  i n  pe r spec t ives  and goals  between t echno log ica l ly  

o r i en ted  and a d m i n i s t r a t i v e l y  o r i e n t e d  personnel w i l l  be added thbse d i f f e r -  

ences provided by the  s o c i a l  s c i e n t i s t  faced with h i s  s p e c i a l  mission, 

varying images of  human n a t u r e  and s o c i e t y  h e l d  by admin i s t r a to r s ,  engineers ,  

and n a t u r a l  s c i e n t i s t s  are sometimes, f o r  a v a r i e t y  o f  reasons,  no t  necessa r i -  

l y  compatible with those of  s o c i a l  s c i e n t i s t s .  

The 

I f  t h e  views d i f f e r  widely 
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and e s p e c i a l l y  i f  t he  s o c i a l  s c i e n t i s t ' s  views o r  knowledge complicates 

t he  t a sk  of  t he  engineer  o r  t he  n a t u r a l  s c i e n t i s t ,  t he  h o s t i l i t y ,  f r u s t r a -  

t i o n , o r  anx ie ty  thus  aroused may f ind  r e l i e f  on ly  i n  t h e  charge t h a t  t h e  

s o c i a l  s c i e n t i s t  doesn ' t  know what 's  going on -- o r ,  i f  h e  does, h i s  

knowledge i s n ' t  important o r  r e l evan t .  He may a l s o  q u i t e  innocent ly  

present  t h r e a t s  t o  t h e  admin i s t r a to r  because h i s  p ro fes s iona l  mission 

c a r r i e s  t he  imp l i ca t ion  t h a t  t h e  ca t egor i e s  i n t o  which the  adminis t ra -  

t o r  has  d iv ided  h i s  ope ra t iona l  world are inadequate  fo r  coping wi th  t h e  

problems that space a c t i v i t i e s  pose or t he  oppor tun i t i e s  they open. 

It  is l i k e l y  t h a t  each opera t ing  subdiv is ion  of t he  organiza t ion  

w i l l  a t  one t i m e  o r  another  f e e l  t h a t  i f  a given research  p r o j e c t  is 

t o  be done i t  ought t o  be done wi th in  the  j u r i s d i c t i o n  of  i t s  d i v i s i o n  

and i t s  i n t e r e s t s .  This r e p o r t  tries t o  make i t  c l e a r  t h a t  l i t t l e  i f  

any research  worth doing would f a l l  so p r e c i s e l y  i n t o  one d i v i s i o n  o r  

another  and t h a t  un less  t he  research  o f f i c e  can perform an  o v e r - a l l  

s t a f f  func t ion ,  i t s  e f f o r t s  w i l l  be f r i t t e r e d  away -- s p l i t  between 

contending d i v i s i o n s  i n  the  organiza t ion  and forced t o  c o n s t r a i n  re- 

search wi th in  u n r e a l i s t i c  boundaries.  

The var ious  p o t e n t i a l  d i f f i c u l t i e s  can be mainly overcome -- as 
similar d i f f i c u l t i e s  have been overcome i n  many o t h e r  organiza t ions  -- 
through c a r e f u l  and d e l i b e r a t e  e f f o r t s  by a l l  par t ies  t o  understand 

each o t h e r ' s  func t ions  and goa ls .  Although such e f f o r t s  are never 

easy,  i t  w i l l  be h e l p f u l  i f  a l l  concerned recognize a t  the  o u t s e t  t h a t  

t hese  and similar discomforts  nay n a t u r a l  accompaniment t o  the  f i r s t  

s t a g e  of i nco rpora t ing  s o c i a l  sc ience  research  i n t o  an organiza t ion  

t h a t  has  thought of i t s  mission c h i e f l y  i n  terms of  n a t u r a l  sc ience  and 

engineer ing.  
)* 

Persons and procedures 

This r epor t  has  urged t h a t  t he  s o c i a l  sc ience  research  f a c i l i t y  

should be a s t a f f  func t ion ,  but  i t  would be inappropr i a t e  f o r  u s  t o  re- 

commend how the  o f f i c e  should be f i t t e d  i n t o  the  formal organiza t ion  of  

NASA, s i n c e  t h i s  i s  a matter which must be viewed i n  the  l i g h t  of *SA'S 

i n t e r n a l  p o l i c i e s .  The l i n e s  of a u t h o r i t y  l i nk ing  the  members of  t he  i n -  

house co re ,  o t h e r  d i v i s i o n a l  working groups, and admin i s t r a t ion  dec i s ion  

makers are the  concern of  NASA a lone .  
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There are ,  however, a number of  o t h e r  important  ope ra t ing  arr ingements  

f o r  t he  research  program which seem t o  be w i t h i n  our  province t o  sugges t .  

We recommend t h a t  t h e  p ro fes s iona l  s t a f f  i n i t i a t i n g  the  in-house 

research  e f f o r t  c o n s i s t  o f  a t  least  t h r e e  sen io r  s o c i a l  s c i e n t i s t s .  

A s i n g l e  ind iv idua l  would no t  be adequate ,  because a developing 

program needs the  exchange and evo lu t ion  of  i deas  which only  the  

day-to-day e f f o r t  and int imacy o f  t a l k i n g  problems through provides .  

A s t a f f  o f  two r i s k s  needless  impasses i n  the  many dec i s ions  t h a t  

w i l l  have t o  be made, Most important ,  a s t a f f  o f  t h r e e  o r  more c a n  

b e t t e r  r ep resen t  t he  necessary range of  competences and more e f -  

f e c t i v e l y  contend with t h e  a r r a y  o f  t a s k s  and func t ions  t o  be 

performed 

1, 

Among t h e  a t t r i b u t e s  t h a t  would be d e s i r a b l e  i n  the  personnel  

s e l e c t e d  t o  e s t a b l i s h  the  program, t h e  following would obviously be 

of  s p e c i a l  importance a t  the  beginning: s k i l l  i n  i n t e r p e r s o n a l  

r e l a t i o n s ,  an  i n t e r e s t  i n  and some f a m i l i a r i t y  with space technology, 

and h igh  p ro fes s iona l  competence i n  a t  l eas t  one of  t h e  s o c i a l  

sc ience  d i s c i p l i n e s .  

2 .  The new s t a f f  w i l l  need t o  undertake a t  l e a s t  four  t a sks  a t  once: 

(1)  s e l e c t i n g  f i r s t - o r d e r  research ,  (2)  e s t a b l i s h i n g  in-house re- 

l a t i o n s h i p s ,  ( 3 )  e s t a b l i s h i n g  ou t s ide  connect ions with t h e  research  

f r a t e r n i t y ,  end ( 4 )  l ay ing  t h e  o rgan iza t iona l  groundwork f o r  t h e  

conduct of  s p e c i f i c  r e sea rch ,  I n  a d d i t i o n ,  s teps  should be taken 

t o  e s t a b l i s h  a l i b r a r y  of  s e l e c t e d  s o c i a l  sc ience  materials - -  a 

documentation c e n t e r  covering t h e  type o f  sources  c i t e d  i n  t h e  foo t -  

no tes  o f  t h i s  r e p o r t ,  fo r  example, and o t h e r s  t h a t  would be recom- 

mended by t h e  co re  group and t h e i r  a d v i s e r s .  

I f  t he  research  o f f i c e  i s  t o  be success fu l ly  launched and maintained,  

i t  needs the  a c t i v e  approval  and support  o f  o t h e r  NASA personnel .  It  

should have d i r e c t  access t o  those persons having i n  t h e i r  purview 

the  o v e r - a l l  i n t e r e s t s  o f  NASA. Fur the r ,  membership i n  the  d i v i s i o n a l  

d e l i b e r a t i v e  committees should be arranged f o r  t he  s e n i o r  s o c i a l  s c i en -  

t i s t s ,  so  t h a t  they can become f a m i l i a r  wi th  and a p p r e c i a t e  t h e  oper- 

a t i n g  problems of  the d i v i s i o n s  and sense t h e  research  o p p o r t u n i t i e s  

i n  them. 

3 ,  

a 
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4 .  The liaison function described briefly earlier in the chapter will 
be of importance from the beginning. Its incumbent (who would be, 

not one of the senior social scientists, but a member of the support- 
ing staff) needs to have a wide understanding and appreciation of the 

problems of both the social and natural scientist and a working knowl- 

edge of research operations in general. 

continuing responsibilities will be to facilitate the exchange of 

information both between divisional groups within NASA and between 

NASA and the outside professional personnel, agencies, and organ- 

izations (governmental and nongovernmental) so that all involved can 
be kept abreast of each other's activities and findings pertinent to 

the program. 

One of his main early and 

5. Besides the committee that will assess and review the progress of 

research projects (as described in the section on functions), at 

least one other outside committee would be of great value. 

in a capacity parallel to that of the Space Science Board of the 
National Academy of Sciences and comprised of persons of stature who 
had a direct and active interest in research and in the impact of 

technology on society, such a group could establish liaison with the 

Space Science Board for the mutual enhancement of perspect&ves; keep 

the in-house organization cognizant of on-going or anticipated social 

developments pertinent to an evaluation of the implications of space 

activities; and stimulate professional interest in the NASA program 

by encouraging research proposals and independent support from other 

organizations with compatible research interests. 

Acting 

6. In connection with the recommendation that the NASA research eapabili- 

ty be organized as an in-house core, it was also suggested that a 

distribution of functions might eventually be made between the in- 

house group and outside contractots and service groups. 

functions aside from liaison shouad be retained by the NASA core 

can only be decided in the light of the competences and interests 

of the core personnel, the size of the budget NASA assigns to the 

research office, and the complexity and anticipated growth rate of 

the program. 

the products of space activity increase.) 

Which 

(A growing program would seem to be inevitable if 
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Clea r ly ,  t h e  awarding of  c o n t r a c t s  and/or  g r a n t s  must be a n  in- 

house func t ion ,  a l though i t  could be expedi ted by a s s i s t a n c e  from 

o u t s i d e  s e r v i c e s  and through formal o r  informal  advisory  groups.  What- 

ever  t h e  eventual  d i s t r i b u t i o n  o f  func t ions ,  however, t he  in-house c o r e  

w i l l  need t o  keep i n  c l o s e  touch wi th  t h e  a s i i s t i n g  s e r v i c e s  and wi th  

the  personnel  ca r ry ing  ou t  t h e  research  p r o j e c t s ,  both t o  i n s u r e  t h e  

p a r t i c i p a t i o n  a t  a l l  s t ages  of  those  who w i l l  most d i r e c t l y  use  t h e  

f ind ings  and t o  main ta in  i t s  e e s e n t i a l  r o l e  as t h e  spark  and d r i v e  of  

t h e  program, 

7 .  T t  should be recognized a t  the  o u t s e t  t h a t  a program o f  research  t o  

c l a r i f y  the  imp l i ca t ions  f o r  s o c i e t y  of  peaceful  space a c t i v i t i e s  

cannot be accomplished by f i t s  and s ta r t s .  A g r e a t  amount of  b a s i c  

research  needs t o  be done; a l though some p r o j e c t s  can be achieved i n  
less t i m e  than o t h e r s ,  t he  "crash" approach w i l l .  seldom be appropr i a t e .  

Such an  approach i s  u s u a l l y  very  c o s t l y  and f o r  t h i s  program e s p e c i a l l y  

i s  u n l i k e l y  t o  produce the  q u a l i t y  of information t h a t  w i l l  f u rn i sh  the  

wanted understanding and pe r spec t ive ,  

This  r e p o r t  i s  intended t o  emphasize t h e  need f o r  a c a p a b i l i t y  

t h a t  can dea l  wi th  the  p o t e n t i a l  o f  space a c t i v i t i e s  t o  a f f e c t  s o c i e t y  

f o r  b e t t e r  o r  worse, 

oped and maintained only through a planned program of r e sea rch ,  o r i g i -  

n a t i n g  in.tat profound apprec ia t ion  of  t he  problems and oppor tun i t i e s  

implied i n  t h e  space e f f o r t  and with a cont inuing  commitment t o  

c o n t r i b u t e  t o  f u t u r e  understanding and a c t i o n .  

We b e l i e v e  t h a t  such a c a p a b i l i t y  can be devel- 



3 .  IMPLICATIONS OF SATELLITE-BASED COMMUNICATIONS SYSTEMS 

INVOLVED SCIENTISTS AND ENGINEERS are strongly of the belief that in a rela- 
tively short time the world can be wrapped in a communications net based on 

the several advantages of communications satellites. Communication by spo- 
ken or written symbols has been central to every stage of man's attainments 
and progress. 

less than crystal clear, he has never stopped trying. It is therefore not 
surprising that in this new sphere of potential attainment--the space effort-- 

one of the first undertakings involves a very bold exploit in communication. 
Given this ages-old, central concern of mankind, such a world-wide net of 

inexpensive, rapid, and pervasive communication links can be expected to have 

significant implications. 

If his attempts to make himself understood have often been 

However, given the importance of telecommunications to the modern world, 

strong preconceptions about content, purposes, and format will underlie res- 

ponses to the problems and opportunities arising from the availability of 

such a system. 

usage, economic criteria for development, and formalized philosophies about 

purpose. Patterns of viewing, listening, and responding to communications 
differ substantially even among countries with a common historical heritage 

and even within nations--as is evident in our own perennial arguments over 

the proper function of television?-' 
major area of the multitude of problems that must be resolved if full advan- 
tage is to be taken from the use of a satellite system. 

The preconceptions will probably be embodied in laws about 

These differences will constitute one 

The quick and full realization of the system is also dependent upon costs 

and technological factors involved in its development. 

costs and the heavy-rocket technology intimately associated with satellites, 

government support and control is necessary. Yet because the field of tele- 

communications in the United States has been traditionally the domain of 

private enterprise, the government's role is especially complex. The national 
interests-private enterprise relationship becomes all the more important 

Because of the high 

- 24 - 
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because of the dominating role of governments in the telecommunication sys- 
tems of most countries of the world and because there is a good chance that 

the United States system will be matched by a USSR system, g1 
factor i s  the possibility that eventually there may be pressures to inter- 

nationalize radio and television broadcasting--hich Is the part of a communica- 
tion system that holds the greatest potential for international good and evil, 

Another major set of problems related to the implications of communica- 
Because com- 

A related 

tion satellites has to do with the uses to which they are put. 

munications have become so salient a part of our interests and activities, we 

are apt to assume that more is known by authorities in the field about the 
role, function, and consequences of communication than actually is the case. - 31 

Considering the magnitude of the question, relatively little has been learned 

about their specific effects as they impinge upon people in the multifold con- 

text of daily life, It is, however, known in considerable detail, that com- 
munications in the United States often have effects quite contrary to those 
that opinion leaders believe they have, In other cultures knowledge of the 

effects is correspondingly weak. 

in this area before the many hopes expressed for the utility of world-wide 

communications can be fulfilled. 

Much more information and insight is needed 

Purely on the basis of the technology there seems to be no good reason 

to believe that a high-capacity radio telephone and radio broadcasting net- 

work could not be realized in a decade or less. 

problems associated with high-quality, many-channeled TV could also be solved 
in about the same period. When the requisite costs and the multinational 

negotiations (particularly over frequencies, as discussed below) are considered, 

however, it seems likely that telephony will come first, high fidelity radio 

second, and many-channeled TV last, and that the development period could easily 

extend over more than a decade, The farther away in time communication sat- 

ellites are, the greater the opportunity to assist in the preparation of an 

environment that would encourage maximum benefit from them. Thus study of these 
problems should not be delayed--adif certain uses, with their consequent prob- 

lems, are believed to be imminent, the research suggested for that area should 

be undertaken and the findings applied with all dispatch, 

Perhaps the many technological 
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Technological Characteristics and Their Implications 

Communication satellite systems I 41 

The utility of a satellite-based communication system largely depends 

on the operational characteristics of the satellite and the associated 

ground-based equipment. These characteristics therefore have relevance to 

the economics of development and operation and to the kind of implications 
the system would have for society. Research and development efforts have 

been concentrated mainly on two operational types of systems--the passive 

reflector (e.g,,Project Echo) and the active repeater (e,g.,Project Courier). 

A passive reflector system is what its name implies--containing no 
electronics, the satellite reflects, or bounces off, the signal to ground- 

based receiver antennas. The signal range would be limited, at presently 

contemplated altitudes, to an area with a radius of about 4,000 miles. Sat- 

ellite life depends on orbital stability, as affected by air drag, solar de- 

flection, and micrometeors. High-power 100,000-watt transmitters--two to 

ten times as powerful as any typically used in commercial broadcasting op- 

erations in the United States--along with fast-tracking, highly sensitive, 

receiving antennas, 250 feet in diameter&-dould be required at the ground 
installations. Thus, private reception (at least under circumstances 

presently envisioned) would be via a central distributing facility rather 

than directly to private receivers, The advantages of passive reflectors 

include their unlimited two-way channel capacity (between all points which 

can simultaneously see the satellite), at various wave lengths, and the fact 

that modification and improvements in the ground equipment could be effected 

without changes in the satellite, However, to assure general global coverage, 

at least twelve satellites spaced around the world would be necessary, and 
for the foreseeable future the large, complex, and costly receiving apparatus 

rules out direct private set reception. 
An active repeater satellite contains its own receiver, transmitter, 

antenna, and the power supply for the unit; a signal received from the 

ground is re-transmitted to another remote ground receiver, One proposed 

arrangement for near-complete global coverage would include three sat- 

ellitcs in an equatorial orbit at 22,300 miles altitude. Orbiting 
velocities would in effect fix each of the three relative to a position on 

* 
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the earth, Each satellite, weighing from several hundred to several thou- 

sand pounds (depending on the equipment complexity), would need to have a 

life of two to three years if the system were to be profitable at contem- 
plated payload costs, The number of messages which can be relayed simul- 
taneously and the frequencies which the satellite will receive and transmit 

are limited by its specific design characteristics. Careful scheduling of 

messages is required so as not to overload the capacity, To change fre- 
quency and capacity characteristics would require changing satellites and, 

as such, this is an inherent disadvantage of the system. However, among its 

advantages are the nominal ground transmitter power required -- under 100 
watts might suffice -- and the fact that conventional receivers using simple 
fringe-area antennas could receive messages directly. However, if expensive 

antennas are used (in a manner similar to the use with passive satellites), 

active satellite message capacity could be increased greatly and frequency 

interference radically reduced. 

There are at present a number of gaps in the state of the technology 

which, while they exist, will affect the relative advantages and disad- 

vantages of.each system for the various uses to which they might be applied. 

In particular the costs of operating either system are very dependent on 
the reliability required and available at a given state of development for 

all components of the system including the launching rockets and precision 
orbiting systems, as well as the satellites themselves. - 51 

Another important technological gap has to do with the design and cost 

of receivers and transmitters, As indicated above, passive systems require 
costly satellite transmitters, receivers, antennas, and a relay system to 

carry the signal to private sets. While this may not be a great economic 

or organizational difficulty in areas already having good telecommunications 

systems, it clearly presents problems for the underdeveloped areas which 

could especially benefit from satellite communications. Direct reception 

from active satellites requires sets tuned to the ultra-high frequencies in- 

volved andsfor TV receptionsable to receive a higher number of scanning 
lines to the inch, Purchases of new sets would be required in any country; 

in underdeveloped areas the sets would also have to be highly rellable 

(because of the absence of service personnel) as well as able to work by 
61 means of a variety of electric power sources.- 
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An appreciation of the fact that these technological gaps do exist 

is important to an understanding of such factors as the following: (1) 

the time involved for development of either of the systems; (2) the 
possibility that either point-to-point relays 01: direct broadcast might 
be the reception method first used--and the different economic and utili- 

zation meaning thereof for various nations and regions; (3) the likeli- 

hood that the development of the technologies will be gradual and selective-- 

a factor that would influence the social implications of the development as 

a whole 

Frequency utilization - 7/ 

For satellite propagation, the higher frequencies have the advantage 

of lower power requirements 

tration, and a signal-beaming capability, but the intensity of background 

noise limits the range of optimal frequency utilization within the "spectrum 

window" (which for space communications presently lies between 10 to 10,000 

megacycles--the range between ionospheric penetration in the lower frequencies 

and poor signal-tonoise characteristics in the higher frequencies). 

(due to directional gains 8 / ) ,  atmosphere pene- 

For both domestic and international broadcasting operations there has 

been for some years an ever-growing and urgent need to conserve and reallo- 

cate the limited radio-frequency resource; at the same time, world demand for 

commercial quality signal transmission has usually been ahead of the technical 

capacity to provide it, especially at the higher frequencies. Hence, to meet 

the expansion of needs which a satellite system will impose, complex national 

and international negotiations will be required for frequency allocation 

assignments e 9' 
evaluation of priority based upon social as well as economic values. 

values differ from society to society; therefore resolution of the conflicting 

demands will depend upon much more than the ease or difficulty of alternative 

technological approaches, though this too will certainly enter the picture. 

Since TV uses such large frequency band widths per channel compared to radio 

. 

Allocation implies assignment review and inevitably some 

These 

and since the costs of developing TV electronics will be high for the higher 

frequencies, the contest for preferred frequencies in the satellite "spec- 

trum window" will be all the more intense. 
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The availability of spectrum space in the 1000 to 15,000 micro- 
wave range, is, after all, finite. The extent of the difficulty can 

be illustrated by the situation in the United States, where increas- 

ingly the radio waves have been wanted for various uses, Businesses 
have been built around land mobile telecommunications services; others 

have reduced costs by the use of mobile telephonec: €or example, an oil 

company has found that eight delivery trucks so equipped can cover an 

area that twelve trucks formerly were needed to service. To allocate 

frequencies to an increased demand, the Federal Communications Com- 

mission has had to tighten up on technical standards and to restrict 

band widths--to the point where some services are now required to op- 

erate on 25 per cent of previous band width allocations, 

The FCC in 1960 extended hearings on allocations in the microwave 

bands to provide for space satellite needs, Two major bodies of testi- 
mony were submitted, one by American Telephone and Telegraph, whicb 

asked in effect that certain earth-bound frequencies be discontinued to 

make way for satellite communications, The Electronics Industries 

Association, arguing for its hundreds of constituents that now operate 

systems on microwave allocations, maintained that space satellites can 

share frequencies with earth-bound systems, 

point of difference between the two viewpoints. 
phone and Telegraph felt it necessary to provide a voice transmission 

with very limited background noise, EIA constituents could apparently 

tolerate a considerably higher noise level,) If the resolution of this 
difference should be on the basis of sharing frequencies with earth- 

bound systems, rather than displacing them, this must be done by further 

investment in advancing the technological state-of-the-art, rather than 

through sole use of choice frequencies, 

(Signal quality was a major 

Whereas American Tele- 

The frequency allocation problem has notable international ramifi- 

cations, At the Geneva Conference, August-December 1959, three nations 

among the eighgr-five represented asked for frequency allocations for 
satellite communications--the United States, Great Britain, and Russia, 
The United States' request was for tracking and telemetry channel's, not 

for any international commercial wave lengths., Six bands of frequencies 
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totaling about 225 mc/s were allocated in the 890-16,000 mc range for ex- 

perimental purposes, effective May 1, 1961. The issue of sharing earth- 

bound systems was postponed for future resolution. Even if the FCC were 
to allocat,e domestic bands for space communications, they would be of 

little or no value unless other countries were willing to accept that same 
allocation, - 10 / 

Factors Affecting Application, Organization, and Control 

Problems concerning the economics, technology, and utilization of 

satellite communications obviously cannot be resolved within the frame- 

work of the operating methods and values of the United State, alone. The 

areas of utility of such a system would clearly be world wide, and there- 

fore the implications must be examined in that light. If potential global 
needs are to be met, such problems as the following must be resolved: 

frequency allocation and/or sharing; equipment compatability; satellite 

use privileges and priorities and means of cost sharing; z/receiver an- 
tenna control and sharing, and, in some cases, transmitter antenna; ac- 

cess to audience; control of program content--eg., amount and type of 

propaganda o r  advertising, entertainment, and education. 

Basically, a nation's philosophy concerning the purpose and proper 

use of radio and television defines the structure of its operational pro- 

cedures and organization for telecommunications. 
between national philosophies will have substantial implications-for the 

way a satellite communication system might be used. Meshing the philoso- 

phies with each other and, further, with other competing national and in- 

ternational interests will involve a multitude of economic and organiza- 

tional problems 

The differences 

Economic, organization, and control problems 
for the United States 

The implications of a satellite communication system have already 

raised many questions about government-industry cost sharing and control 

relationships, Involved are such problems as the need to use as boosters 

expensive government-owned rockets fired from government-operated in- 
stallations; the high investment costs of research and development of 
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reliable satellite components; the risk of rapid obsolescence, at least in 

the early period of development; and the potential costs of system mainte- 
nance, operation, and replacement, 

I How far should the government pursue programs to evolve equipment 

and a system for eventual commercial use? 

willing to carry alone the huge burden of research and development in 
satellite technology (including contingent developments in rocketry and 
electronics) to an operational stage, The issues have given a new urgency 

to the whole broad question of government-industry relations on multi- 
purposea jointly-financed projects*-- 131 

locations between satellite systems and conventional systems. Even at 

the domestic level there are profound problems connected with assigning 
the control of or a share in desirable frequencies, Efficient and fair 

assignments will require detailed attention to the philosophical and 

political problems involved in recognizing and resolving not only the con- 

flicts between competing private interests but also those between private 
and public interests, - 14 I 

Industry has not yet been 

The government also must make vital decisions about frequency al- 

The huge capital investments for initial research and later applica- 

tion might be undertaken through pooling or merging corporate entities, but 

this raises serious problems, given existing anti-trust provisions. On the 

other hand, if federal funds are used entirely or even in part, the govern- 

ment is faced with the consequences of subsidizing a form of communication 

which potentially threatens present private investments in wire, cable, 

microwave, and coaxial cable systems and which might reduce the amount of 

printed matter which presently helps to support various transportation orga- 

nizations n 

If taxpayers are to finance the major technological development of 
communication satellites, what provision is to be made for patent owner- 

ship and satellite utilization in a competitive economic system? There 

are two issues involved here: should public funds be expended to finance 

eventual private patent exploitation, and does the constitutional intent 
to advance science under the patent system apply to evolving govFrnment- 

industry relationships for technological development? Is1 
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The entire question of public versus private interests will bear re- 
thinking in terns of the political and economic consequences of alterna- 
tive solutions to these problems 161 

Prop the standpoint of private and public interests? all of the above 

problems take on especially complex aspects in relation to the following 

considerations: 

1. Presently estimated requirements for a world-wide weather pre- 

diction system include communication satellites for transmitting the vast 

amount of data anticipated. The United States government is likely to 

continue to support major research on weather, and major developments in 

meteorological theory evidently require a global system for data collect- 

ing and processing. What then should or can be the respective roles of 

government and private industry in the development of communication sat- 

ellites? given this special demand for them? 

2 .  Many observers believe (for reasons which we will discuss 

subsequently) that a satellite communications system will eventually 
have to be controlled in whole or in part by an international or 

multinational agency, If, after study, it appears that this is likely 
to be the eventual disposition of such a system, what is the appro- 
priate philosophy for government-industry financing and system owner- 

ship? 

3 .  The USSR may also be planning a communication satellite system. 

The complications of adjusting the various systems involved in the shift 
in communication methods might possibly be fewer in countries where the 

presently utilized systems are publicly owned. Thus Russia, with its 

different economic and political philosophy, might be able to move ahead 

rapidly in meeting the technology requirements, 

evident that Russia is planning a communication satellite system, there 

will surely be additional pressures on the government to act quickly and 

decisively in forwarding the United States' efforts. Under such circum- 

stances, government-industry cost and control relations may develop in 

ways unsatisfactory to one or both parties, unless the pertinent factors 

have been studied, . 

If it becomes clearly 
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Overseas owners of satellites or transmitters (cog., England, France, 
USSR) are likely to want to broadcast via their satellites or ours to the 

United States, 
it woqld face philosophical and propaganda problems if it were reluctant 

to permit these broadcasts. Further questions in such a situation would 

be: 
concerning time and price, who chooses program content? The implications 
of the problems would probably vary still further, depending upon whether 
private enterprise or the government operated the channels. 

Since the United States is known as espousing free speech, 

who pays for the time, who sets the price, who arbitrates refusals 

Thus there are a number of complex problems involving economics, so- 

ciology, psychology, law, and the underlying, often contradictory values 

which govern our society and other societies. 

the following over-all problems is necessary to determine: 
In summary, research on 

. e The specific sources of demand for increased communications 
capability, and the assumptions on which these demands are pre- 
mised. In particular, what are the assumptions - -  of those 
claiming they would pay for the use of satellite services -- 
about the capabilities of the communication system for meeting 
their needs? ** 

e The relative cost and benefits of meeting by satellites and by 
alternate means specific types of demand discovered in the above 
research proposal. In particular it would be desirable to ex- 
amine the costs and benefits involved for private enterprise and 
the nation in retiring, displacing, introducing, and maintaining 
equipment, personnel, and or anizational operating, monitoring, 

a a Various means the United States government might use to fulfill 
its obligations to private enterprise, the nation as a whole, and 
special interest groups with regard to the support of satellite 
systems development, ownership, frequency assignments, allocation 
of profits and costs. How can the use of the product in the best 
interests of the nation be assured? What then are the appropri- 
ate and effective roles for government, private enterprise, and 
the two in combination in: financing, developing, owning, con- 
trolling, using, and negotiating for use of satellite communi- 
cations domestically and internationally? ** 
Alternative means of coping with a prior Russian satellite svstem 
development or a competing one, 
national costs and benefits of these alternatives? 

and regulating procedures. - l%** 

. e 

What would be the domestic and inter- 

e . Both short-term and long-term cost and benefits for the nation in 
leasing, giving, or selling part or all of the functions of a com- 
munication satellite system to an international or multinational 

I agency. For any combination of these arrangements, what 
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would be the appropriate means for the government and private in- 
dustry to share in the costs and control of development, if there 
appears to be merit in some part of international facility? 

International and multinational economic, 
organization, and control problems 

As noted earlier, underlying the operation of each national broad- 

casting system are institutions and philosophies which govern not only 
the kinds of programs but also the balance between program purpose8 -- 
information, education, and entertainment. Patterns of financing and 
control, derived from the public authority, are further determinants. - 181 

Other major national variables include physical geography, audience geog- 

raphy, ownership, frequency allocations, equipment and transmission 

standards, cultural habits, and time-zone position. 191 Such factors will 
necessarily have bearing on potential arrangements for multinational use 
of communication satellites and will also influence the direction empha- 

sized by the United States in its further efforts to develop the technology. 

Frequency Allocation. Central to the international aspects of a sat- 

ellite communication system is frequency allocation, as discussed earlier. 

For many reasons there is urgent need for cooperation and agreement on the 
management and conservation of the band width spectrum 

least of the reasons is the possibility of interference with transmission. 

Since signals could be bounced o f f  a passive satellite by. any transmitter 

within visual range, two or more transmitters using the same frequency 

might overlap at least part of the reception area, opening the way to 

either accidental or willful interference, Solutions to the problems have 
implications for national sovereignty, and would need therefore to be 

sought in an international forum. At present, not all nations are members 
of the International Telecommunications Union, the current arbiter in 

frequency matters. - 

0 -  and not 

21/ 

As a preliminary to negotiation, research is necessary to: 

. . . Compare existing national and multinational regulations for wave 
length allocatio,n, control, and use with the regulations that 
would be necessary for effective transmission via communication 
satellites. The satellite requirements should be derived from 
the expected transmitting (or reflecting) properties of satellites, 
expected properties of the ground receivers and transmitters, and 
the anticipated specific national and multinational applications 
of the system. 
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Standardization of Technical Equipment and Transmission Standards. 
communications will be in the higher frequency ranges; most receiving sets 
now being manufactured are low frequency types. 
four prevailing standards which are directly interchangeable for broadcasting 

and receiving, - 22' For international systems using wire or local broadcast 

networks to relay satellite signals, complex and compatible control centers 
and procedures are necessary, 

Satellite 

As for TV, there are at least 

Related to standardization is a matter which is both legal and technical -- 
a means for registering satellites and controlling their characteristics and 
numbers, 

system-development period malfunctions are likely to make necessary rather 
frequent replacements. 

"come to life" or those in which the malfunction is such as to interfere with 

other communications? 231 International inspection and registration, replace- 
ment or increase procedures, and launching site regulation will involve secu- 

rity problems that may have complex implications for sovereignty and national 

interests, Again, as a preliminary to negotiations, research is necessary to: 

A further serious question arises from the assumption that during the 

What should be done with dead satellites which later 

Make explicit items, operations, and standards which must be compa- 
tible in multinational operations using particular types of communi- 
cation satellites for specific tasks * 

erating the satellites and the undesirable consequences which would 
arise if these problems were not solved in advance either through 
deliberate technological efforts or through organizational and legal 
arrangements, 

il Specify the problems involved in registering, controlling, and op- 

Cultural Differences, Regional and national custom and culture have a 

great deal to do with the likes and dislikes of audiences and as such present 

complications when mass communications become international in scope. 

guage is the most obvious example of cultural differences: 

lation may require a full knowledge of local lore, including vernacular, humor, 

and ppoverbs, 241 
responses among different audiences; although it is cpmon to refer to pictures 

as an international language, "actually, nothing could be further from the 

truth, The Anglo-Saxon, Latin, Scandinavian and Germanic races do not use 

Lan- 

effective trans- 

In visual media, the same picture evokes varied images and 
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pictures in the same way to communicate ideas. 

up according to the same rhythmic patterns, nor is living matter tackled 
The subject is not divided 

in the same way. 
25 I the same thing when looking at the same picture." - 

Their tastes are not identical and they simply don't see 

Some program topics -- e.g., space exploration and nuclear fission -- 
are susceptible to a single treatment suitable to all European audiences, 
whereas, anti-Semitism, as a topic, required such different treatment to 

fit the situations of audiences in various countries that it was impossible 

to present on the twelve national European networks participating in 

Euravision. %us, as commercial, national, or international interests move 
into multinational fields, the application of anthropological methods to 

261 gain cultural insight will become very important. - 
The increased opportunity for familiarization with other peoples which 

satellite-based TV may provide carries with it potentials for enhancing 
either tolerance, indifference, or antipathy. Thus, it will eventually be 

desirable to conduct research to: 

. Evaluate and apply, in the interests of effective multinational 
radio and television exchange, the substantial knowledge pres- 
ently being accumulated by anthropologists, social psychologists, 
and other social scientists on culture differences and on the 
means for anticipating and reconciling them when it is desirable 
to do so. 

Time Differences. One of the most frequently proffered arguments for 

the attractiveness and utility of international TV via satellite is the 

opportunity for live reception, as one sits comfortably in front of the 

home set, of entertainment from the far corners of the earth. It is, how- 
ever, somewhat sobering to compare times 

New York City as the take-off standard: 

4 p.m. . . O . . e  

5 pome e . e o . .  

7 p.m; 
8 p.m. ------ 

I "  

. . ,  

around the world, using 8 p.m. in 

m i  rbaolfs 
Honolulu 

Juneau 

San Francisco 

Mexico City 

New York City 
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10 p.m. a Rio de Janeiro 

1 a.m, o o o . o o  London 

2 a,m, o ~ o o o . ,  Bremen 
Brusse 1 s 
Budap e s t 
Danz i g 
Oslo 
Paris 

3 a.m, D e a o a o  Cape Town 

4 a.m, D 1 l O O . . .  Moscow 
6 . 3 0  a.m. o o o o 6 n  Calcutta 

Johannesburg 

8 a.m, Bangkok 

10 a,m. a e D e o e  Tokyo 

11 a,m, D o o D o o  Melbourne 

It is clear that prime listening time seldom matches the time at which 
the events to be seen are likely to occur, On the other hand, the time lags 

sometimes require radio transmissions when atmospheric interference degrades 

signal quality; the high frequencies used with satellites would obviate such 

interference. Presumably, a major value of the satellite is that it permits 

transmission to be live rather than prerecorded, but it remains to be shown 

that the cost and benefits would favor,live transmission more than tape or f i l m  

flown by jet to central ground transmitters. 

of central ground transmitters, study could perhaps discover whether world 

events would be of enough significance to the potential audience of these 
areas to make it profitable to reach this market, too, at the time of the 

happening rather than some days later, 

For the areas not in the range 

Research would help to determine: 

The cost and benefits of "live" transoceanic or transcontinental 
telecasts or radio transmissions compared to those of producing 
and distributing audio and video tapes or films, This study 
should be done for specific operational contexts -- for instance, 
markets and time -- and specified states of the technological art. 

Conciliation of interests 

Resolution of the potential problems and differences will, 'of course, 

depend upon knowledge about the problems involved as well as the auspices 

under which interested parties negotiate, As the situation now stands, 
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there will be very few major sources of communication satellites for the fore- 

seeable future - 0  possibly only the United States and Russia. Questions of 

satellite use and privileges, audience and user markets, reciprocity, program 

content, and the like would thus presumably be resolved between all other in- 

terested countries on the one hand and these two satellite sources on the 

other -- unless one or both were to turn over the capabilities to an inter- 
national agency. In Russia, negotiations would be with the government; in the 

United States, it is not clear at this time whether negotiations would be with 

the government, private enterprise, or some combination thereof. 

Receiver antennas and other receiving equipment (and possibly transmitters, 

too) might belong to the receiving country or to the U , S .  or USSR transmitting 
agency, being built and operated by the USSR or the U.S. by agreement, in the 

receiving areas involved. Problems of the nationality and training of opera- 

ting personnel would also have to be negotiated. 

How successful these negotiations would be if conducted within the present 

perspectives of national telecommunication philosophies, legal constraints, 

and organizations is not clear. Perhaps there will have to be a willingness 

to try new approaches to the problems, if the potentialities of communication 

satellites are not to be thwarted, The world is full of examples of valuable 

technologies only partially used because of unresolved conflicts of political, 

social, and economic philosophies, There is no reason to assume that the 

same might not happen to communication satellite technology, 

Especially delicate is the question of program censorship and control, 

In the first place, a program might inadvertently contain insulting or other- 

wise objectional material which would be deeply resented by the audience or 

the governments involved. (This is the more likely so long as the difficul- 

ties of progiaming For different cultures are ignored or little understood.) 

If local governments controlled reception, they could cut off the disapproved 

program. Protests to or from the United States would present different prob- 

lems if the program were planned and broadcast by the government then if it 

were a private product free from government censorship. In the second place, 

while the first major applications of satellite communications would probably 

be in the fields of commercial telephone and data transmission, it 4s rea- 

sonable to expect that, eventually, government interests in propaganda and 



incitement will be served by radio and TV satellite communications, The 

international antipathies thus generated could be exacerbated by the 

active repeater system, which makes control of private receivers more dif- 

f icul t 

If all or part o f  satellite communications capability and control were 

internationalized, negotiation procedures would probably be different and, 
very likely, so would the emphasis on satellite uses, about which negotia- 

tions would be conducted, Another approach might involve a split in control 

of functions, with radio and TV legally the responsibility of, say, a 

special UN agency, and telephony, for sxample, left for national negotiations. 
Whether such an arrangement would permit easier resolution of national dif- 
ferences 0ver program content and purpose remains to be determined. Prelimi- 

nary to negotiations, studies should be undertaken to discover: 

What pertinent economic, cultural, and technological factors in 
each nation or region involved could complicate or facilitate 
the conciliation of interests in using and controlling satellite- 
based communications, What technological, economic, organiza- 
tional, and legal arrangements could be developed to overcome 
specific major differences as detected in the above and to take 
advantage of specific major similarities, 

., The cost  and benefits to the United States, compared with those 
to private enterprise, of private or public ownership of United 
States satellite facilities, in terns of the effects of owner- 
ship on areas of international agreement 0% disagreement on the 
use or sharing of United States facilities, 

Appropriate arrangements between the UoS, government and private 
U.S, organizations f o r  control of and responsibility for program 
eontent, censorship 
The costs and benefits of turning over to an international agency 
those communication functions which are either inherently un- 
profitable OK which have the potential f o r  stimulating international 
unrest, Under what conditions would such a transfer of function be 
in the interests of the United States? In the event these facili- 
ties were internationalized, what activities might be prohibited or 
subjected to international control and what should be the functions 
and powers of such an international body? 

** 

** 

4 
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Uses and Implications 

The eventual uses of space communications systems via satellites funda- 

mentally depend upon a willingness to undertake system development in the 
face of conflicting politics, social values and institutions, and standards 

of living, It is likely, too, that not all the uses will present themselves 

rapidly and that the existence of the satellite system itself will create 

new opportunities over time, 

It is worth recalling here that the first truly large amounts of pres- 

sently unavailable channel capacity will most probably occur in the radio 
and radio-telephony range rather than in the TV range. 
major developments in cable and other forms of transmission not dependent 

on satellites, it is not clear how much actual need there will be for a 

massive, multichannel TV capability in a satellite system when the system 
finally existso- 281 By that time, moreover, the major social implications 
may have already been introduced via other TV carriers*- "/ Nevertheless, 

since the problems related to the use of massive multichannel TV coverage 
have in general some of the most pressing aspects of all, attention will be 
here directed to their implications as well as to those of radio, facsimile, 

data processing, and telephony, 

In view of possible 

T e 1 ep ho ny 

It is often asserted that demands €or overseas telephone circuits will 
greatly increase in the next few years and that satellites, at least for 

the present, appear to be the best means for meeting them as well as for 

providing service at reduced cost,- 301 However, it is not clear what the 

consequences are for a peaceful world, if these demands are or are not met. 

For business and other far-flung organizations, the opportunity for 

frequent, extremely rapid, voice communications between various functional 

sectors implies possibilities for increased control and coordination -- 
with an amplification of the advantages and disadvantages for society which 
are presently matters of speculation and research,- 311 

bigger, more complex organizations a further increment of capability ovgr the 

small organization and thus hasten further the demise of the small organiza- 

tion, 

organization to compete with the bigger ones, 

earnings accrue to users big and small, and if so to whom, remains to be studied. 

It may give the 

However, easy communication may increase the ability of the small 

Whether savings or increased 
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An important part of the operations of world society could become de- 

pendent on the pace of the new system; the possibility is not too remote 

that a high-speed, high-capacity type of social organization heretofore 
unknown would develop, Interruptions in the communication system could 
therefore be costly -- and perhaps disastrous -- economically and socially. 

Also deserving study are the implications of high-speed global tele- 

phone service for diplomacy and international relations. There are many 
in the diplomatic profession who feel that the pace is already too great 

for careful analysis and reaction, and that more input without correspond- 

ing capabilities to analyze and synthesize the information -- and without 
better informants -- would simply complicate an already vastly overtaxed 
situation. On the other hand, the availability of sufficient and immedi- 

ate channels of communication might encourage a form of international re- 
lations wherein peers (at least at the middle executive levels) would 
work in continuous contact, thereby achieving an informal threshing-out of 
problems of mutual interest, Such a capability might be especially useful 
for widely dispersed international and multinational agencies, 

term result in all cases might be a gradual lessening of identification 

with national interests and an enhancement of identification with the mis- 
sion or goal. - 321 

The long- 

Research may be rewarding on the following questions: 

What appear to be the specific costs and benefits for the nation 
of the additional commercial telephone calls carried by a sat- 
ellite system? 
native, if slower, means for enlarging this capacity? On the 
basis of such findings, what are appropriate bases for allocating 
costs and the rewards of investments in development and operation 
between the general public (as represented by the government) and 
private enterprise? 

and diplomacy of world-wide high-speed telephony? 
vantages be exploited for the nation and the world, and how can the 
disadvantages be minimized? 

a . e Are there consequences for society from substantially more phone 
calls for personal purposes, which might be of sufficient import 
to merit study? 

What are the relative costs and benefits of alter- 

a , What are likely to be the consequences for international relations 
How can the ad- 
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Data search, retrieval, and processinp. 

An area large in potential implications for society, and one which 

needs only radio and telephony bandwidths, is that of data search, re- 
trieval, and processing. Satellites might be used as the communication 

link:; or the wire and coaxial cable circuits freed-up by shifting tele- 

phone and TV to satellites might be used instead, The search and pro- 
cessing requests would be handled automatically, through computers and 

other devices, actuated by coded signals and, in turn, transmitting the 

findings by coded signals, Organizations could thereby centralize their 

computer facilities and perhaps enlarge them with the savings gained. 
Special facilities otherwise not easily or economically available could 
be established around the world for the use of scholars, scientists, 
businesses, and governments, (As noted, earlier, possibly m e  of the most 

immediate uses for a communication satellite system would be transmitting 
the vast amount of data anticipated from a world-wide weather data collect- 
ing and processing network.) In some situations, whole control systems 
might be operated and controlled by the feedback from remote computers and 

data-searching devices. It might also be possible to code the contents of 
major world libraries so that scholars could search them remotely. 

While some organizations have begun data processing at a distance, the 

use of such techniques are not as extensive by any means as present techno- 

logical capabilities would appear to make possible. 3 3 1  Costs may be a 
factor. Possibly there is in most cases no clear evidence to those con- 
cerned that the competitive advantage is sufficient at present, to make 
economic and psychological investment in such systems worth while. Tradi- 
tional perspectives and/or institutional inertia may also be deterrents. 
However, the growing emphasis on high-speed, far-flung, relatively inexpensive 

communications, which the satellites themselves! will provide, may shift per- 

spectives and competitive strategies sufficiently to make data search, re- 

trieval, and processing at a distance an integral part of the coordination and 
control philosophy of business, government, and social enterprises of all sorts, 

For full development, major contingent developments would also be neces- 

sary, including the production of sufficient numbers and types of computers 
for more routine purposes and the training of sufficient personnel to code 
data and interpret responses, and to build and maintain the computers. Agree- 

ment on international standards of component compatiJility would be mandatory, 
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Success would i n  good p a r t  depend on the  r e l i a b i l i t y  of  the  var ious systems; 

redundant codes, check codes, e t c . ,  would need to  be developed fo r  the  par-  

t i c u l a r  problems involved. 

Whether o r  not  codes could be developed which would permit nonquantita- 

t i v e  scholar ly  research a t  a d i s t ance  remains t o  be seen, 

not  be g r e a t  enough o r  the  bene f i t s  t o  scholarsh ip  and the rest of t he  

world s u f f i c i e n t  t o  j u s t i f y  the  immense coding e f f o r t  involved. Scholars 

would need t r a i n i n g  i n  the  use of codes f o r  creative study, and funds would 

be necessary t o  support  these  a c t i v i t i e s ,  

provide the  p o t e n t i a l  f o r  t h i s  form of i n t e r n a t i o n a l  s c h o l a r d ~ i p  they may 

a l s o  he lp  t o  expand present  e f f o r t s  t o  develop machine t r ~ n $ h t i ~ n  and 
341 o the r  codes for  q u a l i t a t i v e  datao-- 

The demand might 

To the  ex ten t  t h a t  the  satellites 

As aa d i r e c t  and important consequence of  the  above, the  long-needed 

too l  and stimulus might f i n a l l y  be provided for  BP concerted a t t a c k  on the  

tremendous problem o f  using the  mountains of  da t a ,  new information, and o ld  

information i n  new forms which present ly  threa ten  t o  overwhelm t h i s  c i v i l -  

i za t ion .  Most observers be l ieve  t h a t  the  major chal lenge l ies ,  not  i n  

obta in ing  more information, but  i n  using what w e  have e f f i c i e n t l y .  

Another l i k e l y  area o f  profound implicat ion f o r  soc ie ty  may be the  

e f f e c t  on the  organiza t iona l  pace of  i n s t i t u t i o n s  produced by this high- 

speed in t e r lock ing  of  da t a ,  ac t ions ,  and deeiaions,  Whether t h i s  would 

put more o r  l e s s  s t r a i n  on dec is ion  makers a t  a l l  l e v e l s  is not clearo 

While dec is ions  amy have. t o  be U I O K ~  p rec ise ,  more complicated, and more 

rap id ,  the  computers, t i e d  in v i a  satell i te,  m i g h t  ease the stresses by 

organizing and d isp lay ing  complicated da ta  i n  ways easier to  grasp and a c t  

on. 

da t a  processors may place more pressure on the  dec is ion  maker. 

not  clear what the  consequences would be, fo r  soc ie ty  and s p e c i f i c  u se r s ,  

o f  abrupt  o r  p a r t i a l  stoppages due t o  f a u l t y  communication c i r c u i t s ,  

On t he  o the r  hand, t he  pressure  t o  out th ink  the  competitor with h A  
It is a l s o  

I f  t he re  a r e  many TV channels ava i l ab le ,  they might be p r o f i t a b l y  used 

f o r  on-the-spot su rve i l l ance  of  s i t u a t i o n s .  In pr inc ip l e ,  a11 dec is ions  

which depend on v i sua l  impressions ought to  D e  poss ib l e  by using high- 

f i d e l i t y ,  three-dimensional 7 3  ins tead  of  on - s i t e  inspec t ions ,  Fsycho- 

log ica l  and c u l t u r a l  h a b i t s  may mi t iga t e  aga ins t  this use, though research 

should be a b l e  t o  provide methods f o r  overcoming these h a b i t s ,  

.i 

If such da ta  processing systems develop, t he re  are obvious impl ica t ions  

for  those a c t i v i t i e s  which now depend on car ry ing  pr in ted  i n f o m a t i o n  and 
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people to and from the data users and the data processers. Economic read- 

justments would seem inevitable, The implications for the postal system, 

(especially as that system changes under the impact of other new techno- 
logies specifically intended to make it more efficient) would be worth 

studying 
Finally, large-scale organizations of men and machines tied together 

in a vast computer context probably have implications for attitudes and 
values toward man and his purposes held by those who live in such a society. 

(See Chapter 5 for further discussion of this.) 
In summary, research might be undertaken to determine: 

. D .  What required changes in performance, function, and pace could 
be expected to face decisior- makers--given specific types of 
data, available to specific decision making sources, in a con- 
text using the actual time span expecLed to be involved for the 
sequences of decisions and the related data search? 2 1  What 
changes in curriculum and training should be' undertaken for 
specific types of decision makers? Are different selection 
criteria in order? 

, . a In what ways would high-speed access to data repositories en- 
hance the interpretation and use of specific existing data? 
What would be the specific cost and benefits involved in real- 
izing this accessibility if preliminary study indicated that 
it appeared worth while in principle? 

ation at a distance, compared to on-site evaluation? Under what 
circumstances is three dimensional vision necessary? 

, . What are the factors which determine satisfactory visual evalu- 

Education 

Education and Culture Change in Underdeveloped Areas. The possibili- 

ties of teaching in underdeveloped areas via satellite-based radio and TV 
have been much commented on. Again, it is necessary to keep in mind that 

both the technical prerequisites for extensive satellite-based TV capacity 
and the reception requirements make it clear that the opportunities to use 

TV in underdeveloped areas on anything more than a demonstration basis are 
very probably some years distant. 
profits or national gain as prerequisites for technological investment 

might be able to accelerate the development. In addition to satellite 
development costs the costs of adequate local receivers, adequately dis- 

tributed, would be involved. Requirements for reliability, maintenance, 

and replacement capabilities must also be met. (Obviously, the problems 

Auspices which did not require potential 
h 
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are of a different order for a one- or two-channel radio than for a fac- 

simile printer or TV receiver.) 
government or political party organizations, or under international auspices. 
How the costs are to be met and what the benefits are will of course determine 
who risks development costs and how much is risked. 

Receivers could be provided by the local 

If accelerated development appears likely, research is urgent on 
teaching in nonliterate societies via radio, TV, and possibly facsimile. 
The motivation to learn is not inherent in the human in any sense impor- 
tant here; rather, it depends upon culturally given attitudes toward 

learning per $e, toward what is worth learning, and toward the pace of 
change which is acceptable in traditional terms.- 36’ 

usually depends for its support on the source of the messagepin particular 
on face-to-face experiences, This is especially true in underdeveloped or 
tradition-oriented societies. 

Moreover, learning 

In the complex relationship between demonstration, memory, and appli- 

cation that makes up a good share of the learning process, a variety of 
problems arise in connection with the translation of what is seen or heard 

into doing and behaving according to the standards conveyed by the eom- 

munication, 

and TV unless there is sufficient physical contact with the world from 
whence the subject matter and the conveyed values arise, In fact, it is 
not at all clear t o  what extent, and for what kinds of materlal, literacy 

is a prerequisite for effective learning from radio and TV,-- 

There is a large question of what can be learned through radio 

3 7 1  

In general, then, what f a  conveyed successfully (or what boomerangs) 
will be a function of the semantics and format of the message, and the ex- 
tent to which it is meaningful within the values of the receiving culture. 
These problems are complex, but they are very familiar in principle to 

anthropologists and other social scientists who have studied other cultures 
and the processes of learningo- 381 

When it is clear what societies OK regions might benefit more from 

teaching introduced via satellite than from traditional or less costly 

forms, specific answers to the problems discussed above will have to be 
derived for the particular cultures involved. 

. 
However, much preliminary 

fundamental research will be necessary to discover the general nature and 

dynamics of the relationships of radio and TV to learning and culture change 
in underdeveloped societies, For instance, research should: 
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. . Determine what it is desirable to teach persons in under- 
This requires a systematic study of the developed areas, 

uses to which the teaching is to be put -- and importantly 
what local persons want to learn -- and the consequences if 

, no such teaching is undertaken or if it fails. 
a . . Determine what available knowledge is applicable to teaching 

and learning in different culture contexts by radio, fac- 
simile, and/or TV, 

. e . Apply and further develop knowledge and methods for under- 
standing the values and behaviors in specific cultures which 
encourage or discourage the learning of specific types of 
ideas, attitudes, and behaviors ( as distinct from the learn- 
ing of traditional onec). 

standing the factors which affect the degree and type of 
learning from TV, radio, and possibly facsimile, as  functions 
of literacy, subject matter, auspices, format, and opportun- 
ities to use what is learned. These studies must be aimed 
at meshing the content and purposes of telecommunications 
with other forms of communications from interested government 
groups, private organizations, and international agencies.** 

. . . In the light of thc findings from the above y -  determine the 
cost and benefits of teaching and introducing culture change by 
more traditional means compared to those made possible by 
satellite communications, 
explored for stimulating, financing, and operating the required 
contingent developments under varying circumstances of private, 
government, or international ownership, or combinations thereof. 

. . Apply and further develop knowledge and methods for under- 

Then appropriate means need to be 

Education in Advanced Countries, Exactly how much and in what ways 

the exposure to ideas, processes, and world-wide, on-the-spot events that 
is made possible through radio and television affects the general eduea- 

tional level in advanced countries is simply not known -- despite the plethora 
of opinions on the matter-- 39’ 

to believe that children have acquired a good deal of factual knowledge from 

their TV experiences which they would probably not have acquired otherwise. 

The same thing is probably true of adults. But whether there have been any 

important gains in understanding or shifts in perspective because of this is 

another unknown; moreover our present information on the subject suggests 
40 / that there is little basis for expecting that there might be.- 

Careful and qualified observers are inclined 

* 
One aspect of the question merits special mention, It is frequently 

asserted that access to extensive communication facilities will bring about 

better understanding between peoples and nations of the world -0 on the 
assumption that exposure, per se, t o  values and attitudes other than those 
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of the listener or viewer leads to greater tolerance, What evidence there 
is on the matter does not make it clear that the assumption is justified; 
in fact, there is some evidence that exposure to other values may reinforce 
the values of the viewer and thereby his intolerance or provincial-minded- 
ness a- 41' It is possible, however, that when the effects of radio and TV on 
specific audiences and the factors involved in attitude change are better 

known, programing for the media could be geared to enhance international 
understanding, 

In rccept years various early-morning educational programs offered on 

TV by some of the major broadcasting stations have provided firm proof that 

some people are eager to be exposed to various areas of learning, This 
suggests that satellite-based communications, with their extensive capacity, 
could have great educational utility, However, expected developments in film, 
video-tape repository libraries, and air-borne TV might provide more effi- 
cient means of serving formal education sessions before satellite systems 
become a reality, Nevertheless, active repeater satellites would make 
possible "live" regional presentation of lectures and special events, which 
now must be taped and distributed singly to schools and local transmitters; 
such problems as schedules for viewing time and accommodation to time differ- 
ences must be solved, and comparative costs studied, A further very 
probable utility of the new system could be its transmission (perhaps 

during Bow-traffic periods) of TV' tape material from central repository 
libraries to schools, The expense of TV material might thus be kept low -- 
since the tapes could be erased and retranscribed -- and schools would have 
access to a much greater body of materials than they otherwise might be 
able t o  afford., 

Research activities have bean going forward for some time on the impacts 

of telecommunications and will undoubtedly continue, Since a major premise 
justifying the development of satellite communications is the enhancement of 

such impacts (and especially for educational purposes), research in this area 
should be supported and encouraged, Specific research useful for assessing 

the likely utility of satellites for education should determine: 

The extent to which TV tapes and live TM presentations are 
likely to be major teaching devices in the next ten to twenty 
years, and what sorts of subject matter can best be taught this 
way 0 
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. . . The cost and benefits of transmission from central tape libraries 
to local schools, compared to those of a complete library for 
each school. Under what circumstances do the benefits of live 
programs exceed those of taped, and what are the comparative . costs involved? 

Implications for political manipulation 

Since communication is necessary for developing and maintaining the 

identification of the individual with the group and of the group with other 
groups, repeater satellite systems could, in principle, assist in establish- 

ing or disrupting the political allegiances of person-to-group and group- 
to-group. Such a capacity might be especially useful in (1) areas that 

lack funds and personnel for building and operating a ground-based trans- 

mitter, and (2)  areas where the society is highly decentralized and identi- 

fication with a central political core is not traditional, It would also be 
of use to those who wished to disrupt existing allegiances through the com- 

munication of propaganda or inciting materials or by jamming the signals of 
the existing political core. 

Successful use of the system for political purposes would depend on 
the selection of semantics, format, and subject matter. It would also be 
necessary to learn whether or not identification with a political core can 
be maintained in underdeveloped areas chiefly by radio, facsimile, or TV. 
Under some circumstances radio messages have helped alter patterns of author- 

ity, but how persistent and directive these communications can be is pre- 
sumably a function of the level of literacy, salience of subject matter, and 

421 credibility of source, among other things.- 
The many evident opportunities there will be for using, and perhaps in 

the near future, the coverage of communication satellites for competin: Po- 
litical propaganda and incitement has led many observers to conclude that the 

foreseen difficulties can only be avoided by internationalizing the system 

at its advent. On the positive side, it is felt that only international 
sponsorship can encourage identification with the world community, or 

would be considered by opposing blocs to have the requisite disinterest 

to handle the situation when encouragement of local, national, or r&gional 

identification would be helpful or necessary to maintain stability. 
Research is thus in order to determine: 
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. . .  

The social and economic cost and benefits of permitting exploita- 
tion of satellite communications for partisan national political 
purposes relative to those of restricting use to nonpartisan 
international political purposes. 
Methods and means for implementing procedures for the alternatives 
above and for continually updating the procedures as satellite 
communications technology evolves. 

Conferences 

"The conference" has become a notable part of the twentieth-century as 
an exceedingly useful device for exchanging ideas and information and for 

solving problems. The opportunities for increased communication stimulated 
by satellite systems will probably increase the imperatives for sharing and 

synthesizing the consequent voluminous information, If sufficient TV 
channels became available to make closed circuit arrangements economically 

feasible, the satellite system could be especially useful for facilitating 
conferences .- 431 

Such conferences would, for instance, eliminate travel time and reduce 

the risks to life and limb of valued personnel. 
easy access to and greater marshaling of resources located at each conferees 

home base. However, if the numbers of people conferring this way were great 

enough, the procedure would probably have adverse implications for the trans- 
441 portation industry and such supporting services as hotels.- 

They would also permit 

Whether or not such procedures would become routine would depend on 

technological capabilities and social and psychological factors. To be 
effective the TV signal would probably have to provide both visual and 
aural high fidelity and private "side" circuits between various participants. 
The? way the conference, as a conference, appears to each partlecipan from his 

separate viewing position, i s  likely to be: very important, and it is dfffi- 

cult to estimate in advance how such factors as side conferences via social 

activities, nonverbal "expressive" gestures , and attitudes toward confer- 
ences and 'lin-the-flesh" relationships would also affect the utility of this 
method. The procedure might be more suitable for certain purposes than for 

others 0 -  more so, for instance, for briefing and problem-golvfng than for 

diplomatic maneuver. 

The possibility of using closed circuit TV for this purpose seems to 

have many implications for the exchange of infomation and ideas and possibly 
for the control of organizations, but its realization is probably at least 
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a decade away, given the  technology necessary t o  permi t  many conferences v i a  

s a t e l l i t e  o r  t o  free-up ground faci l i t ies  through added sa te l l i t e  capac i ty .  

Research would eventual ly  include:  

. . . Speci f ic  s tud ie s  of t he  var ious pe r t inen t  s o c i a l  and psycho- 
log ica l  f ac to r s ,  i n  the  l i g h t  of knowledge about conference 
technique and process .  
using var ious closed c i r c u i t  TV arrangements, working s i t u a t i o n s ,  
and perszyylities, including people from s o c i e t i e s  o the r  than 
our own.- 

the  dec is ions  of  t yp ica l  p a r t i c i p a t o r s  as t o  whether they would 
p re fe r  t o  a t t end  the  conference d i r e c t l y  o r  p a r t i c i p a t e  v i a  tele- 
v i s ion .  Obviously, t he  f ac to r s  could change over t i m e ,  and as 
values  about face- to-face meetings change o r  are reinforced.  
The ch ief  value of  such s tud ie s  would be the  fu r the r  i n s i g h t  
they would provide fo r  designing labora tory  experiments of  the  
s o r t  recommended above. 

This should include labora tory  research 

. . . Studies  intended t o  determine the  f ac to r s  which would e n t e r  i n t o  
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4 ,  IMPLICATIONS OF A SPACE-DERIVED WEATHER PREDICTING SYSTEM 

Zntroduc t i o n  

, I T  I S  THE BELIEF o f  atmospheric s c i e n t i s t s  t h a t  advances i n  meteoro logica l  

theory and practice w i l l  even tua l ly  permit  world-wide, r e l i a b l e ,  long-range 

f o r e c a s t s  a t  least  a sgason i n  advance, as w e l l  as more precise shor t - range  

f o r e c a s t s  and easier i d e n t i f i c a t i o n  and p r e d i c t i o n  of special  phenomena such 

as hur r i canes ,  typhoons , and tornadoes .L/ Proper ly  instrumented rocke t s  , 
satel l i tes ,  and perhaps o t h e r  space probes w i l l  y i e l d  new kinds  of  atmos- 

phe r i c  and s o l a r  d a t a  and can provide a n  ex tens ive  and cons t an t  r epor t age  

o f  phenomena t h a t  now are  observed over  r e l a t i v e l y  res t r ic ted areas o f  t h e  

globe.  

a p p l i c a t i o n ,  t h e  informat ion  thus  c o l l e c t e d  must be supplemented by and i n -  
t e g r a t e d  on a world-wide b a s i s  wi th  more convent ional  d a t a  now obta ined  

through low atmosphere, oceanographic , and e a r t h  s u r f a c e  observat ion.-  

I n  any case, when b e t t e r  weather p r e d i c t i n g  becomes p o s s i b l e ,  a v a r i e t y  of  

problems and o p p o r t u n i t i e s  w i l l  conf ront  and profoundly a f f e c t  many s e c t o r s  

of  s o c i e t y  around t h e  world.  The cha l lenges  are s o c i a l ,  p o l i t i c a l ,  and 

+ 

However, f o r  t h e  development of a n  advanced theory and i t s  p r a c t i c a l  

21 

c u l t u r a l ,  as w e l l  as economic and l e g a l ,  and much research  i s  necessary  t o  

t a k e  advantage of  t h e  inhe ren t  o p p o r t u n i t i e s  and t o  minimize t h e  problems 

i n t i m a t e l y  a t t a c h e d  t o  them. 

Estimates d i f f e r  on the  t i m e  requi red  t o  develop a p a r t i a l l y  space-  

der ived  gene ra l  weather  theory  t h a t  w i l l  be t h e  b a s i s  o f  major improvements 

i n  long-rang,e weather  p r e d i c t i n g .  Some me teo ro log i s t s  b e l i e v e  t h a t  f u l l  de- 

velopment w i l l  t ake  a t  l e a s t  a decade and probably longer ,  given the  major 

t h e o r e t i c a l  and p r a c t i c a l  d a t a - c o l l e c t i n g  cha l lenges  faced,  as w e l l  as the  

time necessary  t o  accumulate the  80 t o  100 temperate zone seasonal  d a t a  by 

which a genera l  weather  theory can be tes ted;L’  however, dur ing  t h i s  t i m e  

g radual  improvements a r e  expected,  though poss ib ly  no t  wi thout  r e v e r s a l s  i n  

accuracy as d i f f e r e n t  hypotheses  are t e s t e d ,  The longer  t h e  t i m e ,  t he  more 

-51- 
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l i k e l y  t h a t ,  wi th  a p p r o p r i a t e  research  planned and app l i ed ,  t h e  t r a n s i t i o n s  

requi red  t o  u t i l i z e  b e t t e r  p r e d i c t i o n s  can be made wi th  a minimum of t h e  

d i s r u p t i o n  u s u a l l y  produced when t r a d i t i o n a l  approaches are confronted wi th  

new impera t iQes .  

Other me teo ro log i s t s  b e l i e v e  t h a t  s i g n i f i c a n t  r e s u l t s  may be achieved 

much more quick ly ;  i f  good c o r r e l a t i o n  i s  found between ground-based and 

space-based measurements, t h e  many years  of  a v a i l a b l e  ground-based records  

may p e r m i t  more r ap id  t e s t i n g  of  genera l  theory.  Then too,  c e r t a i n  k inds  

o f  shor t - range  p r e d i c t i n g  -- f o r  i n s t a n c e ,  f o r e c a s t s  o f  imminent weather  

d i s a s t e r s  both i n  t h i s  country and i n  areas never before  having access t o  

weather  p r e d i c t i o n s  -- may become p o s s i b l e  f a i r l y  soon by d i r e c t  i n spec t ion ,  

through t h e  use o f  T i ros  s a t e l l i t e - t y p e  d a t a ,  wi thout  t h e  development o f  

e l a b o r a t e  theory .  Also,  once t h e  r equ i r ed  ground-based system is e s t a b l i s h e d ,  

many n a t i o n s  w i l l  f o r  t h e  f i r s t  t i m e  have access  t o  r e g u l a r  f o r e c a s t s ,  pe r -  

haps no t  as good as those  r e g u l a r l y  a v a i l a b l e  i n  t h e  United S t a t e s  today 

bu t  f a r  b e t t e r  than  they p r e s e n t l y  have. 

va i l ,  i t  is e s s e n t i a l  t h a t  some o f  t h e  suggested research  be undertaken 

wi th  maximum d i spa tch .  

Should t h i s  s w i f t e r  t iming pre-  

, 

The t i m e  needed t o  develop a weather p r e d i c t i n g  system p a r t i a l l y  

d e r i v i n g  from sa t e l l i t e  observa t ions  a f f e c t s  specu la t ions  on t h e  implica-  

t i o n s  o f  t h a t  development i n  ano the r  important  way, 

range and seasonal  p r e d i c t i o n s  are about  two decades away, t h e  a c t i v i t i e s  

which now might be seen  as most a f f e c t e d  by such p r e d i c t i o n s  may themselves 

be changed i n  twenty years .  Developments i n  farming technology, s y n t h e t i c  

foods,  and so on may r a d i c a l l y  reduce ( i n  western n a t i o n s  a t  least) t h e  de- 

pendency o f  c rops  on weather ;  nuc lea r  power t o  pump d e s a l i n a t e d  sea water 
may a l t e r  t h e  dependency of  water u t i l i t i e s  on r a i n ;  many o t h e r  p r e s e n t l y  

weather-dependent a c t i v i t i e s ,  among them tourism and t r a v e l ,  may be a l t e r e d  

i n  s i g n i f i c a n t  ways. These matters w i l l  be d iscussed  i n  more d e t a i l  i n  t h e  

a p p r o p r i a t e  s e c t i o n s  o f  t h i s  chap te r .  A t  t h i s  p o i n t  i t  i s  s u f f i c i e n t  t o  

i n d i c a t e  t h a t  many ac t iv i t ies  f o r  which weather  p r e d i c t i o n s  appear  now t o  

have g r e a t  s i g n i f i c a n c e  may n o t ,  i n  f a c t ,  be as weather-dependent by t h e  

t i m e  g r e a t e r  accuracy  i n  p r e d i c t i o n s  i s  a v a i l a b l e .  

I f  more precise s h o r t -  

It  i s  recognized,  o f  course ,  t h a t ,  even i n  t h e  p r e s e n t ,  f o r  many p a r t s  

o f  t h e  world and f o r  many a c t i v i t i e s  improvements i n  weather  p r e d i c t i n g  

(except  under such circumstances as f o r e c a s t s  o f  imminent d i s a s t e r s )  would 
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not  s u b s t a n t i a l l y  a l t e r  behavior .  I n  some cases  t h e  same a c t i v i t i e s  can 

and would be c a r r i e d  on over  a wide range o f  weather;  i n  o t h e r s ,  t he  weather 

range i s  not  g r e a t  enough t o  a l t e r  the  pace of  a c t i v i t i e s .  This  p o i n t  has  

s p e c i a l  s i g n i f i c a n c e  i n  t h e  f ace  o f  c la ims t h a t  more p r e c i s e  day-to-day 

p r e d i c t i o n  would be a un ive r sa l  economic and s o c i a l  panacea. I t  i s  not a t  

a l l  c l e a r  t h a t  much can be done t o  he lp  t h e  f r u i t  grower when temperatures  

hover j u s t  above f r eez ing  o r  t o  t e l l  people  which s t reet  a tornado w i l l  

come down.41 

ing ,  covered walkways, and so on, b e t t e r  d a i l y  p r e d i c t i o n s  w i l l  he lp  t h e  

consumer o r  h inder  t h e  se l le r ,  though seasonal  p r e d i c t i o n s  might have 

important e f f e c t s .  

Nor i s  i t  c l e a r  that ,  wi th  the  p r o l i f e r a t i o n  o f  a i r - cond i t ion -  

Weather Control  

Many of  t h e  matters t o  be d iscussed  i n  t h i s  chapter  would d i f f e r  i n  

substance and s i g n i f i c a n c e  i f  weather c o n t r o l  r a t h e r  than weather p r e d i c t i o n  

were t o  be r e a l i z e d  on a l a r g e  s c a l e  i n  the  next  twenty y e a r s ,  However, ex- 

t ens ive  weather c o n t r o l  - -  i f  p o s s i b l e  a t  a l l  -- w i l l  depend upon the  devel-  

opment o f  t he  s o p h i s t i c a t e d  weather theory d iscussed  i n  t h i s  chap te r .  

f o r e ,  a l though l o c a l  fog d i s p e r s a l  o r  rain-making might be success fu l ly  

p r a c t i c e d  before  t h a t  t i m e ,  t he  pe r iod  of  app l i ed  weather c o n t r o l ,  on the  

s c a l e  f r equen t ly  f a n t a s i e d  i n  r ecen t  years ,  i s  presumed t o  be more than two 

decades away and hence beyond the  scope of  t h i s  report . -  

There- 

5 1  

The r o l e  of  space a c t i v i t i e s  i n  weather-control  p r a c t i c e s  as conceived 

of  now i s  not  clear.  As f o r  l o c a l  rain-making, l e g a l  problems are being 

explored as a r e s u l t  of  some con t rove r s i e s  a l r eady  produced from t h e  a l l e g e d  

e f f e c t s  of  rain-making, even though t h e  evidence t h a t  i t  has  any e f f e c t s  a t  

a l l  i s  p r e s e n t l y  i n  d i s p u t e  and under study.61 C e r t a i n l y  i n t e r n a t i o n a l  l e g a l  

problems would be s u b s t a n t i a l  i f  rain-making became p o s s i b l e  on a s c a l e  l a r g e  

enough t o  d i s r u p t  weather i n  neighboring c o u n t r i e s ,  and thus  i t  would be w e l l  

t o  keep an eye on the  p rogres s  o f  domestic l e g a l  dec i s ions .  

I t  i s  p o s s i b l e  t h a t  e f f o r t s  a t  d i s r u p t i n g  hu r r i canes  and typhoons i n  

t h e i r  formative s t a g e s  may be at tempted ahead o f  t he  presumedt ime t a b l e  f o r  

a complete weather theory.  

t he  upper atmosphere, poss ib ly  by nuc lea r  explos ions  -- which would involve a 

number of  i n t e r n a t i o n a l  coopera t ion  problems. Because t h e  experimental  re- 

quirements are s t i l l  vague o r  unknown, not  much r igorous  r e sea rch  i s  p o s s i b l e .  

Methods might inc lude  a l t e r i n g  ozone l e v e l s  i n  
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Yet because of the importance of the potential problems, preliminary study 

is necessary to : 

. . , Examine possible types of international cooperation and partici- 
pation required to conduct specific weather control experiments. 

In general, research in this area must probably wait until the physical 

requirements of the experiments and their possible undesirable by-products 

can be clarified. However, since the discovery of means for climate control 

or large-scale weather control would have profound consequences for inter- 

national relations, this area of study should not be overlooked completely. 

Probable Organizational Prerequisites for Applying 
Future Weather Observation Capabilities 

A variety of organizational and personnel problems will be associated 

with the development of a system for utilization of weather theory and ob- 

servations based on data collected world-wide and distributed for various 

forecast purposes on a similar scale. These will include questions in con- 

nection with acquiring, processing, and distributing data, as well as staff- 

ing installations with men and machines -- four areas of problems that are 
well known to present systems of weather study but which will be enormously 

intensified by the large scale of operations and the new wealth of data 

meteorological satellites are expected to provide. Yet according to a re- 

port of the Committee on Atmospheric Sciences of the National Academy of 

Sciences in September 1960: 
"There exists at the moment no organization or group in the world that 

is prepared to exploit fully the new wealth of information that meteorolog- 

ical satellites will certainly provide ... .Thus, the huge expenditure of 
scientific effort, engineering, and finances in meteorological satellites 

may be largely wasted unless a prqper organization is ready to exploit the 

informational output of the meteorological satellites for the increase of 

our knowledge and the construction of a sound, theoretical foundation upon 

which a new order of practical forecasting can be based."- 7 1  

Central to a sophisticated weather system would seem to be (1) a high 
speed world-wide communications system to receive and transmit data for 

short-time predictions, and (2) a further arrangement of communications that 
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would allow for coordinate analysis of simultaneously occurring weather 

phenomena for long-range prediction. 

by a large "real time" capacity to communicate data to central computer 
stations or by a large local data storage capacity with data being "read- 
out" to the central computer facilities at later times. In either case a 

communications satellite system appears to be necessary for transmitting 

the quantity and quality of weather data required, from all quarters of the 

globe as well as from space. Research on the communications requirements 

for the presentation of global, terrestrial, upper amosphere, and space 

data remains substantially undone. 

The latter requirement could be met 

Problems associated with accumulation of data 

Establishing and maintaining an international data collecting and 

reporting network through which terrestrial and satellite data alike can 

be communicated to a relatively few regional computer centers for correla- 

tion and analysis will more or less depend on the interplay of such factors 

as international law, prevailing modes of behaviour, economic considerations, 

and the availability of international organizations which can rise above the 

tensions between nations and make provisions for reaping the advantages of 

such developments. 

Eventually, the opportunities for mutual benefit from world-wide weath- 

er forecasts might in themselves produce a greater sense of general social 

interdependence that might lessen international tensions. However, during 

the period of development and initial application of an improved weather 

theory the complexion of the international situation is likely to show the 

variations that have become so familiar in recent years, with the consee 

quences for the evolving prediction capability also varying: tension could 

abate somewhat for a short or longer time, making possible cooperative ar- 

rangements between nations; the present level of tension could continue, 
involving the prediction efforts in a taxing alternation of competition and 

cooperation; or competition could be exaggerated to a point that would seri- 

ously restrict the flow of weather data and reduce international reporting 

of it to an informal and intermittent exchange calculated to haye least 

relevance to military or economic effectiveness. 

Motivations for supporting scientific investigations of the magnitude 

necessary to discover a comprehensive theory of the atmosphere will vary in 

kind and degree among nations. For instance, even in a world where tensions 
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are minimized, the available capital of each nation will be a critical de- 
terminant of whether and to what degree each nation can afford to (1) 
support its awn’weather observation and reporting network, or ( 2 )  

contribute toward the support of an internationally funded andlor adminis- 

tered organization. 

Motivations of nations may also be influenced by past arrangements for 

gathering weather data. (In the Caribbean, for instance, the United States 

developed the weather observation network bilaterally, providing the neces- 

sary installations because most of the nations in that storm-incubating 

region could neither supportmr perform the warning services that were vital 

to us. ;’) Each nation’s vulnerability to, and past experience with, weather 

extremes may be another critical factor. Important too may be the oppor- 
tunities to enhance national prestige by making a special contribution to 

the development and organization of weather forecasting systems. The capac- 

ity of the social, political, and economic institutions of each nation to 

absorb and utilize weather forecasts to avoid injury and loss will undoubt- 

edly play a role; in some circumstances both the leadership and the potential 
users may see better weather predicting as a threat to and a disrupter of the 

social, cultural, or political equilibrium.- 91 

Each nation, therefore, will probably have its own, self-assessed, many- 

factored formulae as the basis for its decision to cooperate or not to co- 

operate with the maintenance of and participation in a weather reporting 

network, or to set degrees to which it believes it to be beneficial or pos- 

sible t o  contribute. As the requirements for the weather forecasting system 

clarify it will be appropriate to determine: 

. . What type of data collecting organization is necessary and what 
factors are most likely to influence each nation’s willingness 
and ability to participate in the data collecting program, 

e , . The role the United States can play in encouraging participation 
through its contribution to the development and application of 
new meteorology. 

Although this report is examining the implications of peaceful uses of 

space activities this cannot be done realistically without noting here that 

the military implications of weather data will, in many countries, impor- 
tantly influence decisions about participating in the system. Weather tra- 
ditionally has been an important factor in conducting convential warfare.- 101 
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If in the future there should be limited or conventional warfare among either 
the great powers or the lesser ones, both local and long-range weather pre- 

dictions would appear to have such significance as to make decisions about 

the 'contribution of weather data a matter of major military consideration in 

each of the countries involved.- Moreover, detailed knowledge of the 

weather in specific food-growing areas might permit more effective aggres- 

sive utilization of biological and chemical agents intended to destroy crops. 
Satellite observation of the density and color of growing areas could give 

advance information, when combined with foreknowledge of the weather pattern, 

which would be useful for conducting either military or economic warfare. 

It follows that there are a number of military and military-economic 
factors which might affect the extent to which nations and blocs of nations 

would cooperate - -  or permit international organizations to operate -- reg- 
ularly or sporadically in providing ground-base weather data. Studies are 

thus necessary to: 

. e . Determine methods of assessing the positive and negative military 
and economic consequences of  participation in unrestricted weather 
data collecting and processing, as well as the consequences of 
varying amounts and frequency of participation. 

collecting and processing can be made unrelated to the military 
and economic warfare contingencies which may face various coun- 
tries 

, . Determine the extent to which participation in weather data 

. . Determine the extent to which weather-dependent requirements for 
nonmilitary activities are compatible or incompatible with mili- 
tary requirements. What would be the consequences for these non- 
military systems of interruptions or limitations in weather data 
imposed by military requirements both during peacetime and war- 
time? Under what circumstances should priorities of continuity 
and completeness of information be assigned to military and when 
to civilian needs? What can be done to mesh and compromise po- 
tential differences? What are the costs and benefits to each of 
interruption and of compromise? (Some aspects of these matters 
will be discussed in the sections devoted to prediction utili- 
zation.) 

Problems associated with data processinq 

It has been estimated that from six t o  ten well-staffed, intercommuni- 

cating weather data analysis centers would be required to correlate and 

interpret data pouring in from space and all quarters of the globe, although 

no thinking beyond speculation has yet been done on such requirements. 
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The United States, Canada, and t h e  West European na t ions  have by now 

gene ra l ly  incorporated computer methods i n t o  t h e i r  r e spec t ive  n a t i o n a l  a t -  

mospheric reqearch and meteorological  s e r v i c e s ,  with access  t o  e i t h e r  mul t i -  

purpose computer i n s t a l l a t i o n s  o r  special meteorological  computer cen te r s .  

The B r i t i s h ,  Germans, Japanese,  and Russians,  as of  1958, had such i n s t a l -  

l a t i o n s .  I n  view o f  t he  c l o s e  r e l a t i o n s h i p s  of  t hese  n a t i o n a l  governmental 

meteorological  i n s t a l l a t i o n s  t o  the  r e spec t ive  m i l i t a r y  c a p a b i l i t i e s ,  i t  i s  

un l ike ly  t h a t  t h e  weather f a c i l i t i e s  could be e a s i l y  detached from t h e i r  

m i l i t a r y  r e l a t i o n s h i p  f o r  i nco rpora t ion  i n t o  an i n t e r n a t i o n a l  s t r u c t u r e  o r  

a u t h o r i t y  i n  the  foreseeable  fu tu re ,  ba r r ing  a major s h i f t  i n  m i l i t a r y  

pos tures .  

National c e n t e r s ,  among them the  U.S. Weather Bureau's Su i t l and  i n -  

s t a l l a t i o n ,  can and do make s i g n i f i c a n t  con t r ibu t ions  t o  i n t e r n a t i o n a l  d a t a  

r e p o r t i n g  by exchange of s e l e c t e d  d a t a  with o t h e r  na t ions  under United 

Nations-World Meteorological Organization compacts. Costs of such i n t e r -  

n a t i o n a l  r epor t ing  a r e  borne by the  n a t i o n a l  weather organiza t ion  o r i g i n a -  
t i n g  the  i n f o m a t i o n . E /  The exchange formula, however, h a s  l i t t l e  rele- 

vance t o  the  v a s t  meteorological  blanks -- those areas i n  which no computer 

c e n t e r s  e x i s t  and where even s i m p l e  observa t ions  and r epor t ing  are minimal. 

I n  the  g r e a t  c o n t i n e n t a l  masses of Asia, South America, and Afr ica ,  ind ige-  

nous f o r e c a s t  C a p a b i l i t i e s ,  e s p e c i a l l y  f o r  shor te r - range  f o r e c a s t s ,  w i l l  

depend d i r e c t l y  on i n s t a l l a t i o n s  f o r  a s ses s ing  t h e  con t inen ta l  weather 

f a c t o r s  - -  as w e l l  as on the  i n t e g r a t i o n  of l o c a l  da t a .  

pu te r  c e n t e r s  appear  necessary t o  ob ta in  f o r e c a s t s  equal t o  those now enjoyed 

i n  North America, 

Such reg iona l  com- 

Research i s  necessary t o  determine: 

e a What type of d a t a  processing o rgan iza t ion  is necessary f o r  t h e  
development and use  of a more adequate weather theory and obser-  
va t ion  system, and how should t h i s  be d i s t r i b u t e d  throughout t he  
world? What a l t e r n a t i v e  d i s t r i b u t i o n s  are accep tab le  i n  the face  
of noncooperation o r  s t r o n g  p res su res  f o r  p r e f e r e n t i a l  involvement? 

What t h e  motives f o r  cooperat ion o r  noncooperation are i n  poten- 
t i a l l y  involved na t ions .  To what ex ten t  are these  motives trm- 
s i e n t  and t o  what e x t e n t  l i k e l y  t o  p e r s i s t ?  To what e x t e n t  are 
they compatible o r  incompatible wi th  the  requi red  ope ra t ing  c 
d i t i o n s  e s t a b l i s h e d  by t h e  funding and/or  i n i t i a t i n g  nations?- 
What can be done economically, p o l i t i c a l l y ,  e t c . ,  t o  encourage 
t h e  p a r t i c i p a t i o n  of  noncooperating c o u n t r i e s  whose cooperat ion 
is needed? 

e 

P57 
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. . . What are the advantages and disadvantages of alternate schemes of  
financing the data processing installations? 

Presumably, there will be prestige accruing to the nations which house 

the computers, and problems of balancing technical against political and 

economic feasibility and desirability of sites may present their own diffi- 

culties. 

facilities; ownership and the related question of assuring uninterrupted 

service in the face of political, military, and economic pressures must be 

resolved, The data processing centers may very likely also be the sources 

which produce regional predictions as well as data for incorporation in 

local predictions. Therefore, a study should be made to discover: 

questions will arise concerning the funding and staffing of such 

. . . How to develop means for minimizing the possibility of distorted 
regional and local predictions or data output by political, mil- 
itary, or private economic interests. International control, inter- 
national membership in a "bureau of standards" organization, quid 
pro quo bilateral and multilateral arrangements, and fully auto- 
matic predictions should be examined as means of circumventing 
this difficulty. 

Problems associated with data distribution 

To the extent that the same facilities are used to collect weather data 
and to make and distribute weather predictions, the problems already posed in 

the previous two subsections are also pertinent here. 

area is evident at the local level, particularly for regions and areas which 

have not previously used precise weather predicting, 

An additional study 

, . . Methods need to be developed for translating local long-range 
and short-range predictions into a meaningful form for those 
who can benefit from them. This is especially likely to be a 
challenge in areas unused to sophisticated weather predictions 
and to assessing their meaning in terms of the complex of fac- 
tors to be considered in order to make maximum use of the pre- 
diction. (This matter will be considered in more detail, espe- 
cially in the section on implications for farming.), 

A number of research problems apply equally to data collecting, proc- 

essing, and distribution. Moreover, there are special problems posed for 
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the United States if it is to be the major contributor to the satellite- 

based aspects of the quest for an adequate weather theory. 

questions f o r  investigation are applicable generally t o  many nations, as 

well a s  specifically to the United States and its national and inter- 
iiatioiial. i.nt:erest:o. 

The following 

(I e . To what extent can quality control problems at all phases of 
theory development and routine predictions be met by interna- 
tional, national, or private organizations? 

. . e What will bethe effects of faulty efforts at precision predic- 
tions on political and/or financial support during the theory 
development stage? What activities can be undertaken to mini- 
mize adverse consequences? 

. . What are the relative advantages and disadvantages economically, 
politically, culturally, and militarily of international, nation- 
al, or private control of all or parts of the theory development 
system and, eventually, the weather predicting system? What 
problems need to be resolved regarding ownership, funding, and 
staffing of facilities in each of these cases?** 

. e What are the costs and benefits for a given nation of partici- 
pating in these efforts? How dependent are these on the immedi- 
ate or eventual participation of other nations? 
what are the domestic costs and benefits of participation and 
nonparticipation in relation to the possible consequences t 

In particular, 

nation's international, military, and economic positions? - 11: /a 

Problems associated with staffing a world-wide prediction system 

There seems no doubt that a space-stimulated forecasting system will 

impose new and expanded demands for personnel, both to develop the system 

and the improved weather theory and to use them. Aspects of the problems 

thus involved can be illustrated by the present situation in the United 

States 

The United States' supply of meteorologists, especially those with a 

broad scientific background,is meager when measured against current demand; 

the U. S. Weather Bureau, for instance, is hard put to recruit an adequate 

number. Opinions differ on the reasons for the tightness of supply.- 

Some of it can be ascribed to an absolute shortage, a certain amount of which 

is related to the very small teaching cadre.- 16' Although thousands of mite- 

orologists were trained during World War 11, all but 20 per cent left the 

field after the war. By 1959 the supply of new students was termed "inade- 

quate to meet even the static needs of the science."- 

15/ 

In 1958 eleven major 171 
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universities in the United States were offering advanced training (Ph.D.) 

in meteorology, such as may be required to complete the transformation of 

the eechnology into the basic science of the atmosphere.- 18’ 

that about the same number of advanced training facilities exist outside the 

United States. 

It is believed 

Whether satellite-based weather forecasting systems will require more 

or fewer highly trained meteorologists is not how known. 

too of what breadth of training in meteorology is required to develop and 

use weather satellite data and the world-wide communications and computer 

facilities associated therewith. If perfected forecasts are to be attained 

- and effectively presented to the people to whom they can be of use, must 

training encompass physics, astronomy, chemistry, mathematics, oceanography, 

geography, and computer techniques -- as well as studies that would make 
clear the implications and relations of precision predicting to agronomy, 

entomology, hydrology, architecture, economic geography, finance, economics, 

soc io logy , and p syc ho lo gy ? 

There is a question 

For the countries presently with no weather predicting facilities the 

problem of recruiting and training personnel is even more intricate. Com- 

peting social needs more congruent with traditional perspectives may result 

in low priorities for the training of meteorologists in the number and at the 

level required for data accumulation and utilization. 

encouraged, however, if a country perceives that weather predicitions and 

the prestige to be derived from contributing to this scientific program are 

national advantages, and that the technical training necessary for the weath- 

er program could stimulate interest in technology for other pressing areas. 

Participation may be 

In some localities, weather predicting is provided by the facilities 

associated with airlines and other commercial activities. There might be 

opportunities to use the facilities for training local personnel and to 

establish a local predicting capability, after resolving questions of fund- 

ing and jurisdiction. 
It may be that automatic equipment can be substituted for personnel in 

the data accumulation, processing, and distribution phases of theory develop- 
ment and application, although it is not yet clear how much of the predicting 

can be done automatically and how much will require the interpretive capac- 

ities of man. 
the familiarity of men with local weather vagaries. 

Local predictions now involve to a greater or lesser extent 

Whether or not machines 
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can learn to consider these vagaries or whether it is worth while using 
machines even if they can do so is yet to be determined.- 19' m e  alternative 

approaches must be considered, from the standpoints of actual costs and of 

the political and cultural advantages and disadvantages of both. 

Finally, personnel will need to be trained to convey the meaning and 

utility of weather predictions to those who can benefit from them. Even 

in countries with a western scientific tradition, long-intrenched operat- 

ing methods are frequently difficult to overcome; in non-western countries 

the difficulties are much greater. 

and short-range predictions will involve complex judgments of a variety of 

contingent factors, those personnel who do convey the information will have 

to have special training. Presumably, they must be intimately familiar with 

local customs and perspectives (especially those related to weather forecast- 

ing folklore) and with the complex of concepts and contingencies involved in 
the technology of prediction utilization*- 

Since the effective use of long-range 

20 f 

In view of all the foregoing problems, research would seem desirable to 

ascertain: 

. e . How the required attributes and numbers of personnel may be des- 
ignated sufficiently in advance to have them available when needed 
for utilizing satellite-based data.- 21 I 

. . . What should be the curriculum content for those who will partic- 
ipate primarily as theory builders? As predictors? For those 
who will translate predictions meaningfully for various publics? 

. . . What facilities, methods, and incentives need to be developed to 
train indigenous personnel, especially in the undeveloped areas? 
How can this training be used to advance the general social needs 
of the countries involved? What methods can be developed for se- 
lecting, training, and using "weather interpreters" appropriate 
for different culture contexts and utilization needs? 

a . . What especially useful functions can be performed specifically under 
international, national, and commercial auspices in the recruiting, 
training, and utilization of personnel? 

Weather Forecast Utilization Implications 

To better appreciate the implications of an improved weather prediEtion 
system, it is worth discussing,briefly what is meant by a "more accurate" fore- 

cast. For example, the accuracy of a forecast can be described objectively in 

statistical terms that are concerned with both the per cent of correct 
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predictions and the precision of each prediction -- the latter factor draw- 
ing attention to the amount of deviation permitted before the prediction. is 

defined as "wrong." The variability in wrong and right predictions becomes 

important in defining the criteria of forecast reliability. 

For the individual forecast user, however, perception of "accuracy" is 

likely to be a subjective process that involves personality and culture, as 

well as a reaction to the practical consequences of a wrong or right predic- 

tion. In general, in an environment, such as the United States, of fairly 

reliable predictions, people will tend to term a weather bureau accurate 

when experience has demonstrated that its predictions more often than not 

could have been useful and important to act upon, Nevertheless, even in the 

United States and much more so in countries unaccustomed to an established 

predicting system, whether or not people will act in response to a forecast 

depends on what they perceive the consequences of action or nonaction to be, 

and this varies with the society, the individual personalities, the activi- 

ties to which the prediction is applied, and the degree of exposure to 

predictions. 

It is likely that only gradually will the predictions of an improved 

weather system -- and especially the long-range forecasts -- become highly 
reliable. Hence, there will probably be a period of considerable uncertainty 
as to whether it is worth the economic and social costs to gain the benefits. 

Leadership and user behavior can be expected to vacillate, especially in view 

of the attitudes touched on briefly in the foregoing paragraphs. Thus, real- 

istic estimates of the costs compared to the returns from various levels of 

forecast accuracy will depend on a much deeper understanding than pertains 

at present of how specific potential user groups behave when given alterna- 

tives based on different levels of probability. Essentially, weather fore- 

casts provide lead-time during which remedial or exploitive action can be 

taken when weather conditions are expected to require some departure from 

ordinary or average provision. 

to depart from ordinary practices depends on the efforts and rewards involved, 

and these in turn are related to available technological, social, and psy-. 

chological alternatives on the one hand and to culture-bound perspectives 

and interests on the other. Therefore research is necessary to learn: 

Whether or not there is need or motivation 
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. . How various groups of people and important individual decision 
makers decide at what subjective and objective probability levels 
to take action or refrain from it. What factors affect these es- 
timates in different societies and in different institutions? 

attainable weather forecast capabilities for given levels of cost 
and effort? 

What methods can be used to make subjective estimates more respon- 
sive to the "real" factors affecting payoff? 

. e e To what extent are these factors compatible or incompatible with 

Before the implications of forecasting for specific activities are dis- 

cussed a few speculations are apropos about some broader if more diffuse 

implications. 

wide network of facilities and computers are realized, they might engender 

changed attitudes toward more than the weather. 

of elaborate computer nets for making certain kinds of decisions (in contrast 

to private estimates of luck, odds, ete.), may encourage experiment with 

other types of world-wide decision making and planning based on computer fa- 
cilities. 

assets and liabilities of the "computer society," with its potentials for 

making man both more and less than his machines.- 

If the time comes that long-range predictions based on a world- 

The demonstrated advantages 

Thus the implications of the weather satellite could include the 

22 I 

The range of human undertakings that are presently weather-dependent or 

weather-sensitive is very broad. It includes directly dependent industries, 

such as agriculture, public utilities (especially water and water-generated 

electric power, which are doubly dependent), fuel manufacture and distribu- 

tion, recreation and tourism, transportation, and storage facilities for 

commodities. Industries that are secondarily, but significantly, affected 

by weather variation include finance, insurance, farm machinery, marketing 

and distributive services, merchandising and advertising, etc. A number of 

other activities might become weather-dependent if predictions were to become 

more long-rsnge and more precise. 

for example, are to some extent correlated with weather; should the present 

shortages in hospital facilities and medical personnel persist, foreknowledge 

about the weather might permit more efficient utilization of resources. 

Medical needs and hospital emergency cases, 

In all these eases estimating the consequences of better forecasting 

will be a complex matter because of the interplay of many factors. 

er's comfort may be the seller's discomfort, as weather bureau experience 

with the "Discomfort Index" illustrated.- 23' One industry's savings in 

The buy- 



-65- 

overtime might be another's loss  of extra purchases. And long-range predic- 

tions indicating persistently poor weather might stimulate confusing popula- 

tion shifts in farming and tourist areas, 

8If plans for the development of a world-wide forecast capability are to 

be related to the benefits to be expected from such a capability, research 

is clearly necessary to: 

, e . Determine the activities that will be most advantaged or disad- 
vantaged by varying amounts of improved forecasts. Here it is 
necessary to consider the time at which improved forecasts are 
expected to be realized and the technological and social contin- 
gencies which may affect the degree of weather-dependence. In 
particular, legal, political, economic, and cultural factors 
must be considered for their influence on the advantages and 
disadvantages of long and short range forecasts.** 

24 / Implications for product raisers- 

To the extent that ground facilities are expanded in the quest for 

weather knowledge, areas not accustomed to good short-range forecasts may 

soon acquire them, along with the problems and opportunities they will 

present. However, as noted earlier, a world-wide, long-range, forecast 

capability may not be available for at least ten to twenty years, during 

which the face of problems seen now could change radically, In that inter- 

im, other technologies will be advancing, with profound consequences for 

agriculture, fishing, fiber raising, and herding -- and the world's popula- 
tion will be growing. 

Population pressure may require that all available marginal food rais- 

ing areas be exploited to the fullest; in this case, weather forecasts may 

help to indicate the advantages and disadvantages of planting a particular 

crop for a particular season. But population pressures could just as pos- 

sibly stimulate the development of food manufacture by such techniques as 

synthetic photosynthesis or algae-growing. Harvesting of the sea may add 

substantially to the world's food supply. Economic desalination methods, 

aided and abetted by massive irrigation systems perhaps utilizing nuclear 

energy powered pumps, may eliminate the threat of drought in many food- 

growing areas. 

out hydroponic methods) may multiply the yield from areas with fairly stable 

weather, so that careful application of long-range forecasts for food produc- 

tion purposes could become unnecessary in these areas.- 25/ 

Techniques of growing crops under plastic (with or with- 

In general, however, 
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these are problematical developments, of uncertain time schemes. Even 

should they come about soon, improved weather information would still have 

meaning for many regions of the world. 
To put the predictions to maximum use will require a shift from tradi- 

tion-oriented methods of food raising and of assessing the meaning of fore- 

casts. Among peoples living in essentially similar climates, traditional 

crop-growing rhythms may differ widely and specific groups might therefore 

respond very differently to suggestions that planting dates or the succes- 

sion of crops be altered. Planting, even in a country with one commercial 

crop, is not an isolated activity; all kinds of plantings -- and other ac- 
tivities -- are bound together by the mesh of tradition.- 2 6 /  

Operational problems having to do with international crop planning 

and distribution will arise during and after the transition and will need 

solving if routine and efficient national and international food raising 

activities are to use the improved forecasts efficiently. The shift from 

transition to routine will most likely be an uneven process -- accelerated 
in countries which can make the most use of scientific forecasts and slower 

in those countries which may find the forecasts an added complication in 

their personal, national, and international activities. 

In all of what follows in this chapter, it must be appreciated that 

inclination, ability, and direction of change are intimately related to the 

culture patterns of the society involved, and that what seems "reasonable" 

and "worth while" to one group may not seem so to another. Almost every 

private and government organization which has tried to introduce changes in 

ideas or behavior into cultures other than its own - -  and indeed on occasion 
2 7 /  its own also -- has been faced with complex and often refractory problems.- 

This is particularly true when the activities involve farmers, fishermen, and 

others "close to the land."- 281 

sumption that preliminary research is necessary to: 

The following discussion is based on the as- 

. . . Determine the extent to which the requirevents for using science- 
based forecasts are compatible with the perspectives and behavior 
of those who will directly use the ideas or methods and of those 
at higher levels who must approve the ideas or methods for u:e. 
Among factors of special interest with regard to food raising 
methods and ideas are: the degree of acceptability of scientific 
statements as a basis for action; existing methods for making 
long-range forecasts; attitudes toward shifting the customary 
rhythms of crop-processing behavior, growing alternative crops, 
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and eating alternative crops; how directions or advice are taken 
from higher echelons; and what the definition of "qualified au- 
thorities" is,%/** 

, a . Develop and apply means for overcoming incompatibilites (as dis- 
covered in the above) with minimum conflict and disruption. Par- 
ticular attention should be given to determining rates of intro- 
duction of innovation as well as what should be introduced. 
Worthy of special study are means and methods of introducing 
preparatory programs intended to encourage, before the day of 
accurate forecasts, states of mind and knowledge compatible 
with the opportunities provided by a forecast capability.301 

Long-Ra.ige F ,recasts. If farmers, herders, fibergrowers, etc., know of 

the forecast and understand its implications for their farms and their crops, 

the following major sorts of responses could be expected and should be exam- 

ined #- 

31/ 

Depending upon such societal factors as population pressure to cultivate 

climatically marginal land and the capacity of the community to provide alter- 

native uses for labor and capital, there could be significant additional com- 

mitment or withdrawal of acreage from cultivation in response to exceptionally 

good or bad seasonal forecasts. There could also be significant shifts in 

kinds of crops planted, in relation to forecast minimum or optimum climatic 
conditions, When a seasonal forecast is unfavorable, commitment to variable 

costs could be curtailed at the season's start to restrict losses. 

Complete withdrawal of acreage (voluntarily or under state edict) would 

probably be a tactic limited to those lands originally put under cultivation 
against long climatic odds, and to those occasions in which forecasts indi- 

cate a high probability of lethal weather conditions at critical stages of 

crop development, such as a prolonged drought beginning at germination time,- 

The northern Canadian wheat periphery, the Russian "new lands," and the Ice- 

land margins are examples of areas where forecasts of total disaster would 

not strain credulity, and where complete withdrawal of acreage might follow.- 

32 / 

331 

The consequences might well differ depending on the capabilities of the 

nation to utilize its farm population for other activities. The USSR, for 
instance, has opened up the Siberian lands, moved in population, made enor- 

mous social investment in schools, consumer distribution, hospftals, etc., 

against odds that only two crops out of five would yield successful harvests. 

With the recurrence of such odds the existence of accurate forecast capability 

might make it economic to develop a supplementary industry, in which the labor 
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not employed in agriculture during forecast bad years could be utilized, thus 

keeping the major portion of the labor force on site and protecting the social 

investment in community facilities, 

In areas where population pressures and traditional orientations in farm 

communities make it unlikely that alternative labor utilization would be fea- 

sible without extensive shifts in values and social organization, leadership 

would be faced with the problem of whether or not to use the weather forecast. 

With sufficient incentive a government could decide to keep the information 

from its farmers, although it would run the risk of having the information 

reach them in some rowdabout and possibly internationally upsetting way. 

The readiness with which the extreme decision, to plant or not to plant 

-- or even the less extreme decisions of what and when to plant -- might be 
taken would probably vary with the size and structure of the agricultural 

system and with the circumstances of the farmers. The farmer whose fixed 

investment in land and equipment represents a very high proportion of his 

total resources might be pushed to run longer risks with the weather in hopes 

of getting even a small return on his fixed costs, especially if there is no 

available alternative income source. A corporate farm with cash reserves 
might find it easier to shift capital, equipment, even labor to another more 

favorable forecast region, or to dip into reserves, rather than waste cash. 

Subsistence farming, the most prevalent form of agriculture in underdeveloped 

portions of the globe, would probably attempt to operate under any weather 

circumstances, as always, if left to itself -- which it may not be if better 
forecasts make better national planning for improved agriculture possible to 

governments. 

The substitution of alternative crops and the use of additional tech- 

niques, such as irrigation, more intensive dry farming, etc., would probably 
be more widespread than the extreme measure of withdrawing land from culti- 

vation. Such adjustments, however, are hardly less exacting in the social 

accommodations they require, among which might be the following: 

(1) The motivation to use knowledge of possible alternative crops and 

their critical climatic and ecological limits, as well as of any specific 
husbandry involved and the equipment it requires. 

(2) Access to capital to assist in shifting crops or to invest in major 
loss-preventers such as smudging equipment, the foddering and sheltering of 

cattle through snowy winters, installation of temporary irrigation equipment, 
temporary withdrawal of land to fallow, etc. 
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(3) A market structure receptive to crop substitutes, 
( 4 )  Flexible consumer tastes. 

There are clearly many difficult and subtle alternatives and problems 

thataneed to be examined in detail. If nations and their farming populations 

are to benefit from scientific long-range forecasts and use them to the full- 
est agricultural advantage, answers are needed to such broad areas of ques- 

tions as the following: 

. . Who will plan alternative strategies, for nations unfamiliar with 
these problems, to help them cope with the consequences of fore- 
casts? What planning criteria will be used? 

apparatus is provided by the cultures of the various nations, that 
forecasts reach the agricultural decision makers, be they indi- 
vidual or corporate farmers, U. S. style, or peasants and landlords, 
Asian style? 

, . , If the indicated response to unfavorable seasonal forecasts is with- 
drawal of acreage, what alternative uses for mobile factors, but 
eepecially for labor, would be available and known to the decision 
makers? If alternatives do not already exist, can they be econom- 
ically created and accepted by the farm culture? 
subsistence farm system, what imports of food into the region would 
be necessary to carry over bad years? 
be necessary to prevent acute hunger or famine, especially in areas 
where population increase ordinarily keeps the population at the 
margin of hunger? 

action indicated, the following questions must be resolved by re- 
search and the findings absorbed by potential users: (1) 
native crops would be successful under the weather conditions forecast' 
(2) What new and special methods would be involved in raising a 
successful crop? How can these methods be imparted to the farmers? 
(3) What equipment, or special support (irrigation, stock protection, 
etc.), would be involved in adjusting to the predicted weather con- 
ditions? ( 4 )  How can the alternative crop or crops be marketed and 
consumed indigenously, and in what quantitites and at what price? 
(5) If international, bilateral, and multilateral marketing oper- 
ations are involved, what formally negotiated quantity and price 
limitations would govern? How can rigidities in consumption and in 
marketing arrangements -- such as quotas, price fixing, lack of 
storage facilities -- be adjusted to meet other production situ- 
ations? ( 6 )  How can consumer habits be altered, especially if a 
traditional diet staple is involved? 

, . . How is the forecasting agency to insure, using whatever social 

In a predominantly 

What food reserve system will 

a . If shifts in kinds of crops and farming techniques are the course of 

What alter- 

In the United States and the developed economies of West Europe for more 
than a generation governmental action has been taken on hehalf of agriculture. 

In the United States, the federal government has set production quotas, price 
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supports, and special credit terms, has subsidized "conservation" practices, 

maintained "parity" of farm prices, and managed international market operations 

and surplus disposals and gifts abroad.- 

agricultural; international marketing aspects have become a major area of 

governmental intervention in the competitive scheme of things, with block 

selling and trade treaty arrangements negotiated with governments of buyer 
nations. 

In nations that are predominantly 34 / 

To the degree that governments thus enter into agricultural decision 

making, long-range weather forecasts will involve governmental as well as 

individual decisions. Governmental responses might include such policies 

as government-guaranteed, weather-related, credit provisions; farmer edu- 

cation in new husbandry; crop insurance to provide financial reserves for 

the withdrawal of land; storage schemes to carry over supplies in subsistence 

agricultural systems; renegotiation of international quotas, to allow inter- 

national marketing and significant increases of production substitutes; inter- 

national granary reserve schemes to provide for emergency supplies to areas 

with serious crop failures. 

The possibility of the same bumper crops being produced by competing 

regions in seasons of most favorable weather forecasts requires attention. 

International arrangements devised to meet the complication should consider 

not only the economics of the situation but also the importance to the cul- 
tures of the involved regions of such matters as rivalry, delayed returns, 

substitute crops, and the like. 

The effect of changes in agricultural production on commercial dealings 

in commodities is another potential problem area of concern to governments. 

Because of the many intangibles involved, this report has not attempted to 

speculate about what the specific impact might be,but the matter merits study. 

The range of governmental responses touched on above ought to be further 

identified and assessed. Research efforts should include exploration of the 

following : 

e . e The various mechanisms -- private, governmental, international -- 
for balancing agricultural production with demand which could act 
in relation to the overages or underages in supply that might 
result from long-range forecasts, taking into account factors that 
will influence the estimated demand (i.e., population, dietary 
habits, standards of living, etc.). Especially relevant here is 
the international stockpiling concept for Lhose areas where the 
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pressure of future population levels living at bare subsistence 
standards will result in famine, if unfavorable weather causes 
even relatively slight reductions of food supplies .g/ 

in agricultural commodities. 
whole history of trading in basic commodities. 

. . . The degree t o  which an international food reserve fund might 
supplement or serve the purposes of commodity reserves, to achieve 
the stabilization and flow of agricultural commodities. 

with similar production patterns but located in areas likely to 
be subject to different weather patterns in a given year. 

. . . The effect of foreknowledge about weather on commerical dealings 
This may involve a review of the 

. . . The possible devising of interregional or international storage, 

Almost any adaptation to the lead time provided by long-range weather 

forecasts will require rapid access to financial resources to implement pre- 

ventive or exploitive action. It would appear then that financial insti- 
tutions, public or private, would bear the first brunt of indicated adap- 

tation. If so, the history of United States agricultural credit policy 
indicates that the credit structure to support rapid regrouping of agricul- 
tural forces will be a focal point for great economic and political pressure.- 361 

In the underdeveloped countries, where the financial resources of individual 

farmers or farm undertakings are least adequate, the stability of political 

systems might very well be threatened by a failure to make adequate credit 

arrangements to enable agriculture to respond to such forecasts -- if the 
farmers have access to the forecast and wish to take advantage of it. 

Research is necessary then on: 

. . . Means for anticipating the need for and providing financial 
support in response to weather forecasts, both short and long 
range. 

Short-Range Horecasts. The opportunity to use improved short-range 

forecasts -- deriving from a combination of Tiros satellite-type ohservations 
and local ground-based facilities similar to those in the United States today 

-- will very probably become reality long before the time table of long-range 
forecasts is achieved. Highly accurate, well-communicated, 7-123 30-day fore- 

casts would allow farmers to take advantage of short-run weather phases (plant- 

ing on'days of the best temperatures for germination, just before rains, etc.) 

and reduce losses by offsetting unfavorable weather phases (short delays in 

planting to escape late frosts, rushed harvests to avoid severe storms, etc.), 
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3 7 1  thus contributing significantly to reduced risks and optimized yields,- 

The highly specific uses of medium-range and short-range forecasts (de- 

cisions to spray or not to spray, to build levees or tornado shelters, or to 

evacuate) place great emphasis on communication and interpretation of fore- 

casts to highly specific publics, Opportunities for improvements in food 

raising, for instance, will be relatively greater in precisely those areas 

which have had little experience with scientific prediction and therefore 

have the greatest adjustment to make to its interpretation. There is an 

obvious need for personnel -- part agronomist, part meteorologist -- who 
can translate the forecasts into the actionlterms of the farmer, fisherman, 

or herder .- 381 

If the individual user is to adapt quickly enough to the forecast, some 

type of flexible financial arrangement will probably be needed to provide 

capital resources. Corporate (or collective) agriculture with internal 

financing, for instance, would be likely to have the necessary financial 

ambidexterity. 

Although many of the problems to be investigated in regard to long-range 

forecasts will also apply in some degree to the use of short-range data, other 

very specific research needs to be done for the latter's use. It will be 
necessary to: 

. , . Provide training and utilization methods for personnel who will 
have the task of teaching and informing forecast users not fa- 
miliar with the concepts for application of short-range forecasts, 
Among factors to be considered are the cost and benefits of using 
indigenous personnel, 

cast users covering concepts, equipment, and procedures. 

advantage of the forecasts; questions of funding, ownership, ac- 
cessibility, and the phasing of all of these in terms of the 
above must be studied. 

, . . Develop a correlative indoctrination and training program for fore- 
. . . Develop a program for supplying the equipment necessary to take 

Implications for tourism and related institutions 

The degree of long-range forecast reliability required to inf1uenc.e the 

travel and recreation plans of vacationers would probably be significantly 

lower than for undertakingswhere responsiveness is limited by the necessity 

to cover fixed costs. In situations where the over-all supply of tourist 

facilities is in approximate equilibrium with demand, therefore, the tourist 
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and recreation industries might well be among the sectors of the economy 

subject to the greatest forecast-inspired volatility in demand. The possi- 

ble impact of seasonal forecasts of exceptionally good or bad weather would 

be especially important to those areas, regions, or nations in which seasonal 
tourism and recreation are major industries, such as Florida, the Riviera, 

and the ski regions in Canada, New England, Switzerland, Italy, and France. 
Accurate short-range (weekly or monthly) predictions would probably have 

very notkeable effects on short-term tourism and recreation -- industries that 
have always been subject to the hazards of sporadic demand. If the effect of 

the forecasts was to concentrate demand on certain areas at certain periods of 

time, cooperative arrangements might be prompted among hotels, motels, resort 

area chambers of commerce, etc., to redirect and spread the foreseen demand 

over the widest possible range of establishments in good forecast areas. The 

effort might include rescheduling and even repricing of transport facilities. 
Most tourists and vacationers have traditionally taken their chances with 

the weather. Whether or not they will continue to do so in significant numbers 

when predictions are more precise and forecasts are for a season ahead depends 

on a number of institutional factors which are altering now and may alter more 

in the future. If present leisure trends continue, along with population growth, 

the demand at all times on tourist facilities might be sufficient to make differ- 

ences in demand as a function of weather forecasts economically trivial,- 39/ 

Research will be desirable to determine from the consumer's standpoint: 

* e o  

0 . .  

Under 

What factors determine time and place of recreation and vacation 
decision making, and, in particular, how relatively important are 
weather and weather forecasts to the making and altering of recre- 
ation and tourism plans? 
If weather appears to be a major factor in such decisions, are 
there means for altering the institutional and personal context 
so that the adverse consequences of forecasts can be mitigated 
though greater flexibility at the consumer end of the tourist and 
recreation industry? 

some conditions, owners and entrepreneurs of tourist facilities may 

seek ways to reduce losses resulting from forecasts. 

principles of weather insurance needs to be explored. Undertakings with greater 

capital resources might select additional sites with markedly different climatic 

patterns, in order to assure their customers of finding good weather at one site 

or another. 

The extension of the 

Special transportation rates and schedules might also be a device 
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to attract customers to alternate facilities. Lead time from advanced fore- 

casts could be used to advertise non-weather-sensitive attractions; the Edin- 
burgh Festival, for example, provides an incentive to visit Scotland in August, 

regardless of" the weather. 

In summary, it seems probable that the industry will be threatened with 

even more instability than it is now subject to, if seasonal forecasts result 

in pyramiding of demand in good forecast areas during a given period of time 

and falling off of demand in poor forecast areas. How seriously the recre- 
ation entrepreneurs, especially those with high fixed costs, take weather fore- 

casts, accurate or not, has been demonstrated by their general sensitivity to 

the summer "Discomfort Index" and, in the Florida resorts, to cold weather 

warnings.- 40 / 

The threat could be greatly reduced by planning based on study of the 

problems potentially involved. Research could be undertaken to determine: 

. . .  

. . .  

. . .  

. . .  

What would be the major modes of readjustment in the tourist indus- 
try required at local, regional, and national levels as a result of 
weekly, monthly, and seasonal forecasts? To be considered would be 
alternative uses for and the mobility of capital, managerial and 
other skills in the travel and recreation industry; applications of 
the insurance principle to redistribute weather risks concentrated 
on entrepreneurs by the exteqded forecast capability; organizational 
mechanisms which would permit a dispersal of over or under demand; 
and relationships with the transportation and communication indus- 
tries to cope with local short-time peaks and drops as well as region- 
al seasonal peaks and drops. 

What would be the effects of the above readjustments on service 
standards, and how could these be meshed with changing expectations 
in the consumer? 
What might be the role of public policy in ameliorating the diffi- 
culties and meeting the demands of both the consumer and the pro- 
ducer of tourism and recreation, given the government's role in 
providing the weather forecasts? 
What are the international implications associated with the impact 
of national forecasts on international tourism? How is this situ- 
ation altered if forecast capability is under international rather 
than national auspices? 

Implications for transportation c 

Within the next twenty years, certain transportation methods and facili- 

ties in the major industrial nations may have altered to an extent that will make 

them much less subject t o  the hazards of weather variation than at present, 
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For example, t he  a p p l i c a t i o n  o f  advanced techniques -- perhaps based on 

naviga t ion  sa te l l i t e  and space-s t imulated guidance devices  -- could reduce 

t h e  weather-dependency o f  a i r c r a f t ,  s h i p s ,  and t r a i n s  t o  t h e  vanish ing  p o i n t  

under a l l  bu t  p h y s i c a l l y  d e s t r u c t i v e  weather c i rcumstances.  S imi l a r  changes 

i n  highway t r a n s p o r t a t i o n  methods are d i f f i c u l t  t o  fo re see  -- s h o r t  o f  t h e  

development of techniques so r a d i c a l l y  d i f f e r e n t  as t o  push t h e  o l d  methods 

i n t o  obsolescence.  I n  any case, motor and r a i l  t r a v e l  now appear  t o  be more 

dependent on a v a i l a b l e  resources  t o  cope wi th  t h e  consequences of  bad weather  

than  on knowledge t h a t  bad weather i s  coming. (E.g., t h e  number o f  snowplows 

i n  a given area o r  t h e  des ign  o f  snow-proof e lec t r ic  r a i l r o a d  engines  i s  more 

o f t e n  a matter o f  budgetary convenience than o f  weather exper ience . )  

I n  less-developed reg ions  and na t ions  where l a r g e  segments of  t h e  s o c i e t y  

and the  economy have never  been dependent on a complex, smooth-running, t r a n s -  

p o r t a t i o n  system, t h e  e f f e c t s  o f  t i e -ups  o r  slowdowns due t o  weather are more 

d i f f i c u l t  t o  assess. However, t hese  are t h e  areas where the  seasonal  swings 

of  ‘weather have f o r  gene ra t ions  s t imula ted  some s h i f t i n g  of  t r a n s p o r t a t i o n  loads  

t o  means less d i s rup ted  by the  expected weather. Therefore  t h e  advent o f  h i g h l y  

a c c u r a t e  fo recas t ing  -- once i t  is accepted as such -- could wi thout  t o o  much 

d i f f i c u l t y  enhance custom i n t o  organized planning,  wi th  the  f u r t h e r  cmsequence 

o f  improvement o f  t r a n s p o r t a t i o n  schedules  and methods. 

F r e i g h t  t r a n s p o r t a t i o q  systems of  a l l  var ie t ies ,  i n  t h e  h i g h l y  advanced 

areas o f  t he  world as w e l l  as i n  the  underdeveloped reg ions ,  should f i n d  i t  

u s e f u l  t o  e s t i m a t e - p r e c i s e l y  and w e l l  i n  advance t h e  hau l ing  demands t h e i r  

c l i e n t s  w i l l  make. 

c o a l  demands, o r  a late i ce  break i n  in l and  sh ipping  r eg ions ,  f o r  example, 

should permit  b e t t e r  a l l o c a t i o n s  o f  t r a n s p o r t a t i o n ,  a l though c o s t  and bene- 

f i t s  consequences of b e t t e r  a l l o c a t i o n  are no t  immediately ev ident .  

Foreknowledge of  t h e  p r o b a b i l i t y  o f  bumper c rops ,  reduced 

A t  t h e  a p p r o p r i a t e  t i m e  i n  t he  development o f  l o c a l  o r  r eg iona l  weather  

f o r e c a s t i n g  c a p a b i l i t y ,  research  w i l l  be d e s i r a b l e  to :  

. . .  

. . e  

Discover a p p r o p r i a t e  methods by which c u l t u r e s  un fami l i a r  wi th  
u t i l i z i n g  s c i e n t i f i c  weather d a t a  might apply  i t  t o  improve t h e i r  
t r a n s p o r t a t i o n  f a c i l i t i e s  and schedul ing.  

Determine what k inds  of t r a n s p o r t a t i o n  and what types o f  ope ra t ing  
arrangements are l i k e l y  t o  become e s p e c i a l l y  dependent on b e t t e r  
p r e d i c t i o n s .  What would be t h e  consequences o f  f o r e c a s t  i n t e r r u p -  
t i o n s  (as might occur  i f  m i l i t a r y  i n t e r e s t s  r e s u l t e d  i n  withholding 
of weather in format ion)?  
overcome o r  compensated for?  

. 

How might t h e  adverse consequences be 
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. . e Develop the methods and data permitting cost and benefits analy- 
ses of better allocation of transportation resources, and, in the 
light of thi3 determine what ancillary facilities, resources, and 
organization would be needed to permit the transportation indus- 
try and its clients to take maximum advantage of the forecasts.G/ 

supply this information to users, and to revise it in the light 
of changing factors in national and international operations. 

a . e Establish the nature of continuing methods and organization to 

Implications for water and fossil fuels and power utilization 

Over the next twenty years conventional fuels -- coal, gas, oil, and 
dammed water -- will probably continue to be the main sources of power for 
industrial nations, although nuclear power may be possibly used in special 

circumstances, as in India, for example.- 4 2 1  Therefore, since weather will 

continue to play a large part in fuel stockpiling strategies as well as in 

consumption rates and patterns -- barring world-wide applications of major 
improvements in transforming fuel to power -- the implications of better 
forecasts for the management of power resources and related activities need 

careful examination. 

Water Resources. Reliable long-range forecasts of 3 to 6 months could 

have significant impacts on water resource deployment, and thereby on public 
and private electric power production as well as flood control and irrigation 

services. The amount of fresh water immediately available at a given time 

for human consumption, agriculture, and manufacturing depends in general on 

arrangements for both storage and conduction to centers of population. Our 

lakes and river systems have become a proliferation of linked reservoirs 

and adueducts, yet the ultimate water supply seems to be increasingly strained 

by population growth, although authorities in the field differ about the seri- 

ousness of the problem.- 431  

The water storage systems are engineered to withstand the highest peak 

loads likely to occur over the life of the installation. At present, however, 
a good deal of this capacity is not used, being kept in reserve against possi- 

ble extreme weather-derived contingencies. This is particularly true of a 

multipurpose installation such as TVA, where extreme contingency requirements 
of reserve capacity for different purposes may conflict; thus, keeping reser- 

voir capacity against floods may mean inadequate water storage against 

droughts.- 

. 

44 / 

The reliability of the improved weather forecasts would directly govern 

the degree to which these operationally conservative standards could be de- 

parted from. There is a question, then, of when forecasts would be considered 
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sufficiently reliable to be a major programing factor, 

disturbances such as local cloudbursts, the consequences of which are now 
absorbed in the safety margins of reserve capacities, should also be consid- 

eredain estimating the costs in relation to the benefits of the application 

of forecast data.) 

(Small-scale, violent 

Possible efficiencies in water power storage operation would probably 

vary by area in relation to the variation in precipitation from season to 

season, or from rainy season to rainy season. Therefore, the utility of 
the forecasts might well vary for different climates, different terrains, 

and in relation to different sorts o f  water retention and utilization systems. 

Thus, to assess the impact of increased long-range forecasts and more per- 

fected short-range forecasts, it will be necessary to discover: 

e . a What are critical forecast characteristics for progra.ming flood 
control, water power, and multipurpose hydroelectric projects of 
various designs in regions with different weather patterns? 

Using a multipurpose dammed river system a s  a model, some of the impacts 

of a reliable, three to six month forecast might be as follows. Run- 
offs from snows and rainfall could be forecast and calculated, From this, 

the reserve reservoir capacity required to prevent or buffer floods could be 

calculated over the season. X f  flood run-offs were not t o  occur, storage 

capacity could be fully utilized, and d m  spills for electric power generation 

and irrigation could be maximized, 

or generously dispensed, depending on the adequacy of rainfall expected later 

throughout the season, 

are not too extensive geographically might warrant relatively heavy expendi- 

ture to build temporary water conduits from adjacent drainage areas, if water 

could be spared from such regions, 

levees could be reinforced, bottom land either left fallow or cover-cropped to 

retain soil, and preparations made for disaster relief, Water required for 

maintaining adequate channel depths on navigable streams could be calculated 
and spilled on forecast schedules, Seasonal demand schedules for electric 

power required for weather-sensitive producer and consumer uses (e.g., com- 

mercial freezing and commercial and domestic air conditioning) could be calcu- 

lated and supplementary scheduling of thermal power planned and followed up 

with the optimum acquisition and stockpiling of thermal fuels (oil, coal, or 

Irrigation water could be parsimoniously 

Forecasts of extreme water shortages in areas that 

In preparation for a forecast flood season, 

. 
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gas) .- 45' In the event that severe reductions of hydroelectric power capa- 

city were forecast, hookups to power grids in adjacent power-surplus areas 

could be planned. 

An efficiency increase of this magnitude might involve economies that 

would make otherwise marginal installations worth while to undertake. In 

an area such as the great arc of the Indian alluvial plain irrigated by the 

runoff from the Himalayas that flows down through flood-ravaged valleys, 

forecasts might result in great savings; however, in view of the general 

lack of historical weather data and loss calculation the possibility is high- 

ly speculative at present. Since several important river basin operations 

have already assumed international proportions (for example, the Niagara, 

Euphrates, Jordan, and Nile development projects), assessment and allocation 

of savings from long-range forecast programing would seem to be a matter for 

consideration and decision by an international organization, or at least by 
bilateral or multilateral negotiation between nations. 

Decisions on the degree to which weather forecast data should be in- 

cluded in hydro-sygtem planning and operations will require studies to: 

. . Determine the cost and benefits based on weather, geography, and 
water use. 

e e Develop methods, organization, and personnel to collect and pro- 
cess data necessary to explore the above sufficiently so that if 
long-range forecasts become possible they could be applied as 
soon as possible in previously determined high payoff areas. 

To assess the potential economic impact of long-range forecasts, it will be 
necessary to study the following questions: 

. . D  If there are improvements in efficiencies, and therefore in eco- 
nomies, to whom should this saving accrue? If the research that 
will have produced the forecast capability has been done at pub- 
lic expense, who should benefit by the savings produced? 
developed countries, where capital accumulation is a critical re- 
quirement for growth, to what extent should distribution of this 
saving be to consumers, or kept concentrated to serve as an in- 
centive to capital development? Could the additional return to 
capital from these undertakings be used as an incentive to in- 
crease the flow of funds to projects that might have been con'- 
sidered marginal? 

In under- 
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Fossil Fuel Rdsources. An improved prediction system could be expected 

to effect marked changes in the patterns of production, distribution,and 

consumption of fcssil fuels, 

&At the point of production, whether it be oil well, gas well, or coal 

mine, foreknowledge about seasonal weather-based demands would permit season- 

al extraction and production fluctuations to be evened out. At the present 

time, production is based on an unperfect estimate of what the heating or 

cooling season will be like; during excessively cold or hot periods, there 

may be sharp increases or decreases in production.- 46’ 

of course, usually means overtime work and overtime pay, which may affect 

the level of profitability for the firm -- but also increases the take-home 
pay of the worker. 

Additional production, 

In the transportation sector, sudden increases in the demand for the 

shipment of a bulk commodity such as coal requires an immediate rescheduling 

of rail cars and trucks, If the increase is sharp enough, there is usually 
a lag between the time of critical need for coal and the time required to move 

the coal from the source to the final consumption point. In the case of petro- 

leum and gas, there is an analogous problem because the through-put in pipe 

lines can be increased only up to a fixed maximthn. Exbessive oil demand is 

also met by increased tanker service, but tankers can be made available only 

in the event that the extra capacity can be transferred from idle capacity 

or be shifted from another market area, This takes time; if the need is 

critical, extra shipping cannot always be assembled quickly enough. 

the short run only limited hditional supplies of oil, gas, and coal can be 

made available, This can result in a competition-based price increase, or 

if the cold snap is sudden and severe enough, the demand may be largely un- * 

requited, with consequences such as power failures, curtailing of services, 

and personal hardship. To avoid such situations, consumers who cannot afford 

to run out of fuel stockpile large quantities of coal or petroleum products -- 
a power station, for example, may stockpile approximately a threemonth sup- 

ply during the winter. The problem of allocating fuels and having them on 
hand when needed will very likely become more pressing as worlctpopulation 

grows and more people become deperdent on urban utilities to protect them 

from weather. Thus there are implications for international planning of 

At the point of consumption, as a result of factors described above, in 
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fuel production and allocation in conjunction with expected weather extremes, 

There would also seem to be implications for pricing and control. 

The fossil fuel situation provides an unusually clear picture of the 
consequences, of "weather guessing,t'and therefore research in this field to 

determine the effects of foreknowledge on the supply, distribution, and 

consumption points could be rewarding. Investigations should ascertain the 

circumstances under which better predicting would provide the basis for: 

. . Leveling-off of seasonal production variations, with consequent 
better production programing, greater ability to meet peak demands, 
and price decreases as a result of funds saved because stockpiling 
purchases need not be made at random. 

been predicted for other sections of the world. (There appear to 
be opportunities here to facilitate State Department programs to 
ease both price and human hardships in other areas of the world.) 

fuel in the light of expected weather extremes. Matters to be 
studied include the basis for organization for this task and means 
for negotiating prices and ownership arrangements of fuel pro- 
duction facilities; means for reconciling national policy and 
private interests in the face of foreknowledge about weather ex- 
tremes and fuel shortages or overages would need study too. 

. . . Overseas shipments of U. S. oil and coal. when hardship winters have 

. . . Feasible international arrangements for planning and allocating 

In all of the foregoing discussion, no mention has been made of the highly 

complex costing, pricing, and production policies of the industry and the govern- 
ment (both state and federal). The activities of such groups as the Texas Rail- 

road Commission and the Interstate Oil Compact Commission, as well at indi- 
vidual firm policies,would undoubtedly affect production scheduling and price 

changes. Indeed, research is necessary to: 

. . . Determine the likely role which such potent political and economic 
agencies may play in the light of better weather predicting tech- 
niques. 

Implications for weather disaster mitigation 

It would seem obvious that more precise weather monitoring and prediction . 
capabilities would greatly increase the capacity to foresee and thereby mitigate 

weather disasters. However, the possibilities of mitigation actually depend on 

a variety of complicated factors which need study. 
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In the first place a distinction must be made between predictions of 
imminent disasters such as hurricanes, typhoons, tornadoes, and flash floods, 
and predictions of long-range disasters such as droughts and sustained 

floods. And it must be remembered that the availability of information 
regarding a likely forthcoming disaster does not insure its use, since other 

physical factors of the situation may determine what can be done in the time 
available, and social and psychological factors may determine what people 

are willing to do in the time available. 

These factors are especially inhibitory in the case of the imminent 

disasters. Moreover, it is not at all clear to what extent prediction of 

imminent disasters can be improved. In the United States, for instance, hurri- 

canes are now detected well in advance, but how to chart their exact paths is 

still an unsolved weather mystery. So, too, for tornadoes, which are even 

more erratic in their paths. 

A long-range disaster forecast could eliminate some of the crises-bred 

decisions and mistakes which occur when there is no foreknowledge, but other 

complex decisions, crises-bred by the atmosphere of the anticipated disaster, 

will offer their own set of difficulties. Societies and their governments 

might well be confronted with such problems as population shifts, labor force 
reallocations, stockpiling of disaster-compensating supplies, and the develop- 

ment of organizations for control, relocation, and recuperation. 

Underlying all the above is the psychology and sociology of response to 

disaster predictions. There have been many studies in recent years, notably 

by the Committee on Disaster Studies of the National Research Council, which 

demonstrate conclusively that responses to disaster predictions are culture- 

bound as well as personality-bound.- 47’ 
religious attitude of many societies toward disasters, and in the various types 

of reluctance to act displayed in the face of predictions. Groups and persons 

have different ways of preparing for or denying the threat of disaster, and 
about the only conclusion that can be reached at present is that in no sense 

can it be concluded that the availability of disaster warning information 

would necessarily result in the desired behavior and the desired saving of 

life and property.- . 

This is evident in the fatalistic or 

48 I 

Thus if weather disasters are to be mitigated by predictions and moni- 

toring, research is necessary to determine: 
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that power bloc. Even in the absence of binding political allegiances, 

differences in predictions may sufficiently obscure the expected weather 

situation to produce, in some countries, a pattern of decisions regard- 

ing ,weather-dependent activities which may put one power bloc, represented 

by one forecast, in a better international position than the other.- 51/ 

The opportunities for exploiting "tailored" weather predictions will 

depend in good part on who has control of the weather data accumulation 

and processing system, and who is the authority for the forecast. Research 

is desirable to explore: 

e a Opportunities and means for using forecasts -- if two or more 
sources should provide them -- to reinforce international coopera- 
tion between the competing capabilities. 

psychological, political, and economic warfare, and the means 
and costs of countering those activities antithetical to the 
United States and its allies. 

suggestions) of international ownership and/or control of a fore- 
casting system compared to national or multinational control and/or 
ownership 

a . The opportunities for and costs of conducting international 

e e The relative costs and benefits (in the light of the above two 

. 



5. THE IMPLICATIONS OF TECHNOLOGICAL BY-PRODUCTS 

IN WHATEVER TERMS t h e  technologica l  by-products of  space a c t i v i t i e s  may be 

def ined ,  t h e r e  i s  one c h a r a c t e r i s t i c  t h a t  marks t h e i r  r e l a t i o n s h i p  t o  t h e  

space e f f o r t :  they provoke controversy.  It i s ,  f o r  i n s t ance ,  o f t e n  a s s e r t e d  

t h a t  t hese  var ious  d e r i v a t i v e s ,  methods, and devices  may c o n s t i t u t e  one of 

t h e  most important  a s p e c t s  of  t h e  space effor t?"  Almost as o f t e n  i t  i s  argued 

t h a t  i f  I "by-product" i s  a c t u a l l y  s i g n i f i c a n t  i t  could be produced i n  a more 

e f f i c i e n t  way than as a n  i n c i d e n t a l  r e s u l t  o f  t h e  space e f f o r t .  

When these  d e r i v a t i v e s  were being considered from t h e  s tandpoin t  o f  t h i s  

r e p o r t  -- i . e . ,  t h e i r  imp l i ca t ions ,  as a p a r t  of  t h e  space e f f o r t ,  f o r  s o c i e t y  

-- i t  appeared necessary  t o  pose two tes t  ques t ions  t o  determine whether a 

s p e c i f i c  by-product should be regarded as w i t h i n  t h e  r e p o r t ' s  province.  

(1)  Is the  by-product unique t o  t h e  a c t i v i t i e s ,  by being e i t h e r  a product 

o f  them exc lus ive ly  o r  one so emphasited by space a c t i v i t i e s  as t o  be i n  e f -  

f e c t  a product?  For example,  computer technology would have gone on develop- 

ing  r ega rd le s s  of  t he  advent  o f  space ac t iv i t ies .  The i n c e n t i v e  f o r  dev i s ing  

inc reas ing ly  more complex computers and eve r  smaller and more r e l i a b l e  parts 

f o r  them does not  fundamentally depend on t h e  space e f f o r t ,  a l though moti-  

va t ions  f o r  p u t t i n g  money and e f f o r t  i n t o  computer developments have been i m -  

p o r t a n t l y  s t imula ted  by i t ,  

long be fo re  "spacef' became a concept t o  be conjured wi th  and have continued 

i n  a myriad of  o t h e r  f i e l d s  no t  concerned wi th  space ,  they are n o t  h e r e i n  con- 

s ide red  as technologica l  by-products of  space a c t i v i t i e s .  

But s i n c e  genera l  computer developments began 

I n  c o n t r a s t ,  advances i n  te lemet ry  have been v a s t l y  acce le ra t ed  by and 

poss ib ly  almost  completely dependent on the  needs of  space p r o j e c t s .  

on-going a c t i v i t y  makes such demands on o r  p r o v i d e s o  g r e a t  a n  i n c e n t i v e  t o  

develop t h i s  technique -- wherein devices  sense  s p e c i f i c  phys ica l  states of  

an  o b j e c t  ( e . g . ,  temperature ,  a c e e l a r a t i o n ,  v i b r a t i o n ) ,  conver t  t h e  seps ing  

i n t o  e l e c t r i c a l  impulses t h a t  g ive  a measure o f  t he  state of  t h e  o b j e c t ,  and 

No o t h e r  

-84- 
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t ransmi t  t hese  ( u s u a l l y  v i a  r ad io )  t o  r e c e i v e r s  which record o r  respond t o  

t h e  information.  Thus te lemet ry  i s  h e r e i n  considered as a by-product. 

(2 )  Does the  i n t r o d u c t i o n  of  t he  by-product confront  s o c i e t y  o r  parts 

of  i t  with problems o r  o p p o r t u n i t i e s  d i f f e r e n t  i n  d e g r e e  o r  kind from those  

u s u a l l y  introduced by changing mass-produc t i o n ,  consumer-oriented technology? 

I n  t h e  process  of  seeking materials t h a t  would wi ths tand  r e -en t ry  tempera- 

t u r e s ,  a product  was developed t h a t  turned ou t  t o  be a n  a t t r a c t i v e  and e f -  

f e c t i v e  material for po t s  and pans,  o f  which m i l l i o n s  o f  d o l l a r s  worth were 

so ld  i n  1959. However, i t  i s  d i f f i c u l t  t o  see s o c i a l  o r  economic impl i -  

c a t i o n s  i n  such an  a p p l i c a t i o n  of  a space product  beyond those r o u t i n e l y  

confront ing  compet i tors  and t h e  consumers of  improvements f o r  t r a d i t i o n a l  

a r t i f a c t s .  Nei ther  t he  d i r e c t i o n  nor s t y l e  o f  behavior ,  co rpora t e  or p r i v a t e ,  

i s  changed s i g n i f i c a n t l y  by such by-products.  

fo re see  any s p e c i a l  imp l i ca t ions  i n  the  much-heralded t e l e v i s i o n  r e c e i v e r  

t h a t  can hang l i k e  a p i c t u r e  on a wall. ( I n c i d e n t a l l y ,  apropos of the  f i r s t  

c r i t e r i o n  f o r  i n c l u s i o n  i n  t h i s  chap te r ,  t h i s  w a l l - T V  w i l l  d e r i v e  from t h e  new 

e l e c t r o n i c s  technology, which is f r equen t ly  claimed as one of  t he  most i m -  

p o r t a n t  by-products o f  space a c t i v i t i e s .  

t h a t  space a c t i v i t i e s  are only  one of  t he  many demands s t imu la t ing  t h i s  ex- 

panding technology, but c l e a r l y  no t  t h e  cause of  i t . )  On the  o t h e r  hand, some 

of  t he  new p la s t i c  and m e t a l l o - p l a s t i c  s t r u c t u r a l  materials developed from t h e  

needs of space a c t i v i t i e s  may make s u b s t a n t i a l  in roads  i n t o  the  markets of na tu-  

ral metals and by so doing a f f e c t  t h e  l i ve l ihood  of major s e c t o r s  of  t he  popu- 

l a t i o n  and the  t r a d e  pos tu re  of some na t ions .  

imp l i ca t ions .  

S i m i l a r l y ,  i t  i s  d i f f i c u l t  t o  

Upon c l o s e r  examination i t  i s  seen 

These are  considered t o  be s o c i a l  

Inherent  i n  any technologica l  development o f  course i s  t h e  p o t e n t i a l  f o r  

unexpected and important  e f f e c t s  on s o c i e t y ,  s i n c e  no technology o r  o b j e c t  o f  

technology ope ra t e s  by i t s e l €  i n  gene ra t ing  i t s  e f f e c t s .  

z a t i o n  o f  t h e  technology i s  almost t o t a l l y  dependent on o t h e r  non-technological  

f a c t o r s  i n  t h e  societyQ2’ It is even d i f f i c u l t  t o  i d e n t i f y  t h e  many f a c t o r s  

which i n  the  past  con t r ibu ted  t o  t h e  eventual  p l ace  of  any innovat ion ,  be i t  

idea  o r  a r t i f a c t ,  

f o r  t h e i r  presumed f u t u r e  imp l i ca t ions  i s  c h i e f l y  a r e f l e c t i o n  of  t h e  r e l a t i v e  

ease  wi th  which observers  have been a b l e  t o  fo re see  o r  reject  p o s s i b l e  impl i -  

c a t i o n s , a s  well  as t h e  r e l a t i v e  ease of  making a f a i r l y  d i s t i n c t  s epa ra t ion  

between these  products  and o t h e r  which probably would have been achieved i n  

any case .  

I n  many cases u t i l i -  

Thus our  s e l e c t i o n  of  technologica l  by-products t o  d i s c u s s  

. 
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If one of  the  major r a t i o n a l e s  €or space a c t i v i t i e s  i s  t o  be the  se rend ip ic  

e f f e c t s  f o r  s o c i e t y ,  i t  i s  d e s i r a b l e  t o  do research  t o  determine: 

. Criteria f o r  d e t e c t i n g  and eva lua t ing  the  c o s t  and b e n e f i t s  o f  s p e -  

s tudy  w i l l  need t o  develop methods t o  d i s t i n g u i s h  t h e  " d i s t a n t  
cousin" claims of  r e l a t i o  sh ip  t o  space from those  a c t i v i t i e s  a c t u -  

' c i f i c  by-products of  space a c t i v i t i e s .  Among o t h e r  t h ings ,  such a 

a l l y  dependent on space.- 33 

No claims are nkde f o r  what fol lows beyond t h e  b e l i e f  t h a t  i n  themselves 

t h e  examples deknonstrate t he  complexity o f  t h e  problem o f  p r e d i c t i n g  s o c i a l  

impac t  o f  primary products ,  much less by-products,  and t h a t  these examples 

demonstrate t h e  need f o r  research  on: 

. . . How t o  e s t a b l i s h ,  main ta in ,  and ope ra t e  "watchdog" groups t o  a l e r t  
and inform a p p r o p r i a t e  a u t h o r i t i e s  and o rgan iza t ions  t o  the  fore-  
seen o r  discovered a p p l i c a t i o n s  and consequences o f  space technolo-  
gy by-products so t h a t  research  o r  a c t i o n  can po in t  t h e  develop- 
ments ,  f o r  t h e  b e n e f i t  o f  mankind.&/ ** 

By-product l ) ~  
t, . 

Te 1 eme t r y  

The c h i e f  by-product a p p l i c a t i o n  of  te lemeter ing  techniques would seem t o  

be i n  s i t u a t i o n s  where informat ion  i s  d e s i r e d  about  an  o b j e c t  whose cond i t ion  

f o r  some reason cannot o therwise  be e a s i l y  quer ied  -- whether because wi re  

communication i s  n o t  f e a s i b l e  o r  because t h e  o b j e c t  i s  mobile o r  i so la ted . -  

For example, t he  r ap id  t ransmission of biomedical information through very  

small devices  t o  a receiver t h a t  processes  and feeds back t h e  r e a c t i o n s  t o  

t h e  information has  h i g h l y  s i g n i f i c a n t  imp l i ca t ions  f o r  t h e  f i e l d  of  medicine.  

s t r a t e d  the  u t i l i t y  o f  te lemetered phys io logica l  information.6' With the  

coming of  space f l i g h t ,  t h e  technology advanced r a p i d l y ,  under t h e  n e c e s s i t y  

o f  providing measuring techniques,  channel capac i ty ,  and t ransmiss ion  codes 

t o  t h e  e f f e c t s  of  space environments on l i v i n g  organisms, 

te lemeter ing  equipment, ground r e c e i v e r s ,  and d a t a  process ing  sys t eqs ,  i n -  

c lud ing  computers, have i n  combination become complex and e l a b o r a t e  systems 

f o r  r ap id  c o l l e c t i o n  and r e l a t i v e l y  speedy a n a l y s i s  of  newly c o l l e c t e d  data 

and information.  I n  p r i n c i p l e ,  t hese  methods permit  (1) the  record ing  of 

5/ 

Biomediaal Appl ica t ions .  Experiments made some yea r s  ago notab ly  demon- 

The consequent new 
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d e t a i l e d  phys io logica l  d a t a ,  (2)  t he  "real t i m e "  recording o f  i t ,  (3 )  remote 

t r a n s c r i p t i o n  and process ing  o f  i t  and, ( 4 )  automatic  o r  pre-programed de- 

c i s i o n  making on the b a s i s  of  t hese  steps.  

Cardiae d i s o r d e r s  w i l l  be used h e r e  t o  i l l u s t r a t e  t he  p o s s i b i l i t i e s ,  

a l though obviously t h e  a p p l i c a t i o n s  and impl i ca t ions  a r e  f a r  broader than 

those a s s o c i a t e d  wi th  t h i s  one d i s a b i l i t y .  

i n  t h e  the rapeu t i c  handl ing  of many ca rd iac  d i s o r d e r s ,  bu t  a g r e a t  dea l  of 

research  i s  s t i l l  needed t o  develop new d iagnos t i c  and the rapeu t i c  s k i l l s  

and techniques.  It  appears  f e a s i b l e  i n  p r i n c i p l e  t o  implant s u r g i c a l l y  i n  

t h e  h e a r t  p a t i e n t  a micromiaiatmnf.aed te lemeter ing  device  t h a t  can p i ck  up 

s p e c i f i c  i n p u t s  r e f l e c t i n g  cond i t ions  o f  t h e  h e a r t  and of  o t h e r  organs p e r t i -  

nent  t o  i t  and t r ansmi t  t he  information,  a long  wi th  a n  i d e n t i f i c a t i o n  code, 

t o  a computer a n a l y s i s  f a c i l i t y ,  

computer; i f  serious changes were ev iden t ,  warning s i g n a l s  could be s e n t  back 

t o  t h e  p a t i e n t ,  i n d i c a t i n g  appropr i a t e  a c t i o n ,  Undoubtedly t h e r e  are physi-  

o l o g i c a l l y  d e t e c t a b l e  and mecmsurabfie i n d i c a t i o n s  of impending d i f f i c u l t i e s  
7 /  which are  no t  ev iden t  t o  t he  p a t i e n t ,  t o  which t h e  computer could respond.- 

The computer could a l s o  s i g n a l  t h e  need f o r  t u rn ing  eases over  t o  " l ive"  

doc to r s  when incoming s i g n a l s  fndienarted the  need f o r  o t h e r  than  r o u t i n e  p r e -  

programed responseso  

Medicine has  made g r e a t  progress  

These s i g n a l s  could be processed by t h e  

These prevent ive  techniques depend upon t h e  discovery o f  p e r t i n e n t  physi- 

o l o g i c a l  i n d i c a t o r s ,  t h e  development of  appropr i a t e  te lemeter ing  devices  f o r  

p a t i e n t s ,  i nc lud ing  compact power sources  (see s e c t i o n  on new power sources  

below): and t h e  a t t i t u d e s  of  p a t i e n t s  as well as doc to r s  toward such a n  a p -  

proach t o  medicine,  "heir use might f r e e  doc to r s  f o r  more s p e c i a l i z e d  work, 

thus  c o n t r i b u t i n g  s u b s t a n t i a l l y  t o  t h e  over%ll phys ica l  we l f a re  of  s o c i e t y .  

However, a l l o c a t i o n s  of dec i s ion  making between doc to r s  and machines would 

imply no t  only major r e v i s i o n s  i n  t h e  legal  and moral a s p e c t s  of  t h e  doc tor -  

p a t i e n t - s o c i e t y  r e l a t i o n s h i p  bu t  a l s o  s u b s t a n t i a l  changes i n  t h e  economics o f  

medical ca re .  

dur ing  the  i n t e n s e  d i scuss ion  t h a t  would undoubtedly accompany the  planning 

f o r  such a t r a n s i t i o n .  

Very probably the  perceived n a t u r e  of t h e  problems would change 

I f  i t  appears  t e c h n i c a l l y  f e a s i b l e  t o  meet the  medical and engineer ing  . 
requirements f o r  such a medical system i n  the  next  two decades,  then research  

i s  d e s i r a b l e  to :  
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. . Ascer ta in  the  r e a c t i o n s ,  and the  va lues  and knowledge underlying 
them, among doc to r s  and t h e i r  p a t i e n t s  and p o t e n t i a l  p a t i e n t s  about  
t h i s  type of  medical s e r v i c e ,  s o  t h a t  i f  deemed d e s i r a b l e ,  i n f o r -  
mation programs could be developed t o  f u r t h e r  t he  u t i l i t y  of  such 
se rv ice .  

t r a i n i n g ,  and recru i tment  of  doc to r s  and related personnel .  

implementing such a program. S p e c i f i c a l l y ,  what moral ,  l e g a l ,  and 
economic problems must be solved and what s o c i a l  and technologica l  
methods can be used f o r  so lv ing  them? Who has  l e g a l  r e s p o n s i b i l i t y  
f o r  machine dec i s ion  t h a t  i s  i n  e r r o r ?  What f a c i l i t i e s  might be 
a v a i l a b l e  f o r  t h e  person who does n o t  t r u s t  computers f o r  d i agnos i s  
b u t  cannot a f f o r d  a "live" doc to r?  A t  what p o i n t  w i l l  machine d iag-  
' nos i s  be considered a c c u r a t e  enough t o  replace t h e  doc tor?  
l e g a l l y  l i a b l e  f o r  a malfunct ioning p i e c e  of  te lemeter ing  equipment? 

. . , Determine t h e  means and methods f o r  e s t a b l i s h i n g ,  ope ra t ing ,  and 
funding t h e  te lemeter ing  and computer f a c i l i t i e s  r equ i r ed .  

. . .' Plan f o r  t h e  appropr i a t e  changes i n  the  supplementary educa t ion ,  

. . Determine t h e  cont ingent  s o c i a l  and technologica l  p r e r e q u i s i t e s  f o r  

Who i s  

Commercial Appl ica t ions .  It i s  obvious t h a t  telemetry has  t h e  p o t e n t i a l  o f  

being u s e f u l  i n  a number o f  commercial ope ra t ions ,  bu t  i t s  a p p l i c a t i o n  w i l l  de- 

pend upon the  expansion of o t h e r  related technologies ,  such as high-speed 

methods f o r  data process ing  and d a t a  using,compact long- l ived  power sources  

(probably of  t he  k inds  d iscussed  la ter  i n  t h i s  c h a p t e r ) ,  and means f o r  con- 

t r o l l i n g  frequency i n t e r f e r e n c e .  I n  conjunct ion  wi th  such techniques,  t e lemet ry  

may c o n t r i b u t e , f o r  example, t o  more e f f i c i e n t  coding ope ra t ions ,  l ead ing  perhaps 

t o  a g r e a t e r  message c a p a c i t y  p e r  channel p e r  t i m e  and thereby pe rmi t t i ng  more 

communications o f  a l l  s o r t s ,  I n  gene ra l ,  c a p a b i l i t i e s  of  a l l  k inds  f o r  coord i -  

n a t i o n  and c o n t r o l  could be extended. 

Given t h e  r a p i d l y  developing s ta te  of t h e  a r t ,  research  i s  d e s i r a b l e  t o :  

. . . Examine the  c o s t s  and b e n e f i t s  of s p e c i f i c  p o t e n t i a l  uses  of te le-  

. . Develop means f o r  making these  f ind ings  a v a i l a b l e  t o  those  who have 

metry f o r  commercial uses .  

i n c e n t i v e s  f o r  apply ing  them. 

Telemetry of  Ind iv idua l  Responses. Both t h e  e x p l o i t s  o f  man i n  space and 

the  p o s s i b i l i t i e s  of  medical u se  of  t he  new technologies ,  as d iscussed  above, 

suggest  t h a t  man may more and more become "plugged i n t o "  h i s  environment as 

j u s t  one more p i ece  o f  equipment i n  a complex system. The impl i ca t ions  of  

t h i s  -- whether f o r  good o r  e v i l  -- must remain a t  p re sen t  i n  t h e  realm of 
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specu la t ion ,  because t h e  s i t u a t i o n  i s  no t  enough de f inab le  t o  fu rn i sh  measur- 

a b l e  data .  However, one idea  t h a t  has  been broached deserves  s p e c i a l  a t -  

t e n t i o n .  

Given a more a c c u r a t e  knowledge o f  t h e  phys io logica l  and behaviora l  c o r r e l -  

a tes  of phys ica l  and emotional s t r e s s  (which w i l l  be d iscussed  i n  the  next  

s e c t i o n  below) , tePemetry could i n  p r i n c i p l e  be used t o  monitor emotions..ll-/ 

psychological  research  and p s y c h i a t r i c  therapy,  the development could have 

g r e a t  va lue ,  And on a large scale, such information could be most u se fu l  t o  

any i n s t i t u t i o n  i n t e r e s t e d  i n  appra i s ing  its behavior o r  t h a t  o f  i t s  c o n s t i t u -  

ency -- but  t o  democratic s o c i e t i e s ,  a t  least ,  t h e i i d e a  would have unpa la t ab le  

connota t ions .  However, t he  p r e v a i l i n g  a t t i t u d e s  (and which persons and groups 

hold them) as t o  whether a s o c i e t y  so c l o s e l y  l i n k i n g  and organiz ing  people and 

t h e i r  a c t i v i t i e s  (e,g,, vfa t e lemet ry ,  computers, and omnipresent communi- 

c a t i o n s )  debased o r  enhanced t h e  human cond i t ion  would of  course,  profoundly 

a f f e c t  t he  degree and d i r e c t i o n  of  t hese  developments, Thus, t hese  by-products 

of  space a c t i v i t i e s  could produce a t t i t u d e s  e i t h e r  suppor t ive  o r  d e s t r u c t i v e  of  

t h e  s o c i e t y  producing t h e  products .  

For 

I n  gene ra l ,  any applfcatfan of such devices  would depend on the  r e s o l u t i o n  

of  t h e  profound, l e g a l ,  e t h i c a l ,  moral,  and o rgan iza t iona l  problems inhe ren t  i n  

the  developmenta2’ It  seems des%rab le ,  t he re fo re ,  t o  begin a t  least  t o :  

. * . Del inea te  sys t ema t i ca l ly  the  s p e c i f i c  economic, l e g a l ,  s o c i a l ,  and 
moral problems and o p p o r t u n i t i e s  implied in f u t u r e  society-machine 
r e l a t i o n s h i p s ,  $0 t h a t  opinion l eade r s  and po l i cy  makers can be aware 
of  what must be reso lved  and planned f o r  p r i o r  t o ,  dur ing ,  and a f t e r  
major developments i n  t h i s  c a p a b i l i t y  f o r  s m u n i c a t i o n  and control,** 

S t r e s s  research  

A t t e m p t s  t o  ga the r  sys temat ic  knowledge about  t h e  capacities of  t h e  human 

being t o  cope wi th  extreme phys io logica l  sand psychological  stress have en- 

countered two major d i f f i c u l t i e s :  (1)  c i v i l i z e d  s o c i e t i e s  do no t  approve o f  

sub jec t ing  persons t o  the  r i s k s  involved in s i t u a t i o n s  of extreme stress simply 

t o  ga the r  knowledge about  t he  e f f e c t s  on t h e  ind iv idua l ;  ( 2 )  as behaviora l  

s c i e n t i s t s  gene ra l ly  concede, i t  i s  hard  (and perhaps impossible)  t o  s imula te  

deeply s t r e s s f u l  s i t u a t i o n s  -- i f  they are no t  perceived as “ the  real  th ing”  

by t h e  p a r t i c i p a n t s  t h e  r e s u l t s  are! d u b i o h ,  Thus, whi le  w e  know t h a t  men 

can demonstrate almost i n c r e d i b l e  phys ica l  and mental  stamina i n  real s i t u a t i o n s  

of  stress, we  have almost  no sys temat ic  i n f o m a t i o n  on t h e  matter, 

. 
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Observations of  man i n  space w i l l  provide a unique oppor tuni ty  t o  expand 

our  knowledge of  stress reac t ions .  Spec ia l  methods, drugs and medicines ,  and 

equipment ( inc lud ing  te lemet ry)  w i l l  be developed f o r  measuring stress, f o r  

coping wi th  i t ,  and poss ib ly  f o r  us ing  i t  p o s i t i v e l y .  

f o r  everyday h e a l t h  and perhaps provide mankind wi th  r a d i c a l  i n s i g h t s  i n t o  

h i s  make-up which w i l l  extend h i s  p r e s e n t l y  "normal" f a c i l i t i e s .  
c a t i o n s  are of  course  moot a t  t h i s  t i m e .  

These a l l  may have va lue  

The impl i -  

The process  of  acqu i r ing  t h i s  information may a l s o  have s o c i a l  conse- 

quences a s i d e  from t h e  a p p l i c a t i o n  of  t h e  medical and psychological  knowledge 

gained. I n  t h e  f i r s t  p l ace ,  i t  i s  l i k e l y  t h a t  t he  sys temat ic  exp lo ra t ion  of  

t h i s  problem w i l l  r e q u i r e  f u r t h e r  a t t e n t i o n  t o  t h e  demonstrated a b i l i t i e s  o f  

o t h e r  c u l t u r e s  ( e p g . ,  t h e  yogis  i n  I n d i a )  t o  a l te r  mental  and phys ica l  states 

t o  cope wi th  stress o r  t o  re la te  t o  t h e i r  environment i n  ways d i f f e r e n t  from 

o r  more e f f e c t i v e  than those used by western societies-' The d isseminat ion  

of  knowledge about  t he  phi losophies  and a b i l i t i e s  of  such o t h e r  c u l t u r e s  w i l l  

i n e v i t a b l y  a f f e c t  t h e  phi losophies  of people i n  our  s o c i e t y ;  i n  what ways, t o  
what degree,  and wi th  what consequences are areas f o r  l a t e r  s tudy ,  A t  p re sen t ,  

t h e  most t h a t  can be recommended i s  t h a t  s e n s i t i v i t y  t o  t h e s e  p o s s i b i l i t i e s  be 

maintained so t h a t  they can be s tud ied  and t h e i r  imp l i ca t ions  assessed  and p r e -  

pared f o r  as these  changes develop. 

I n  the  second p lace ,  t he  d e l i b e r a t e  sub jec t ing  of  a s t r o n a u t s  t o  stress i n  

p repa ra t ion  f o r  t h e  conduct o f  space a c t i v i t i e s  may a l te r  a t t i t u d e s  toward such 

experiments on humans i n  gene ra l ,  

perceived and accepted as more "na tura l"  than i n  t h e  p a s t ,  wi th  p o s s i b l e  i m p l i -  

c a t i o n s  both good and bad f o r  e t h i c s  and morals.  

The d e l i b e r a t e  s t r e s s i n g  o f  man may then be 

Compact, long- l ived ,  r e l i a b l e  power sources  

A major technologica l  requirement of a l l  space v e h i c l e s  i s  a compact e l e c t r i -  

c a l  energy source ope ra t ing  r e l i a b l y  over  long t i m e  pe r iods .  The power source  

must be a b l e  t o  ene rg ize  equipment and t o  propel  t h e  v e h i c l e .  Of the sources  

being developed, f o r  which space a c t i v i t i e s  provide t h e  main i n c e n t i v e ,  t h r e e  

may o r  may n o t  have o t h e r  imp l i ca t ions  f o r  s o c i e t y :  1) plasmas and magneto- 

hydrodynamic devices ,  2) s o l a r  power, and 3)  nuclear-powered thermionic con- 

v e r t e r s  .- . 
s t i l l  i n  t h e  realm of  speculation.12' Should i t  be p o s s i b l e  t o  b u i l d  l a r g e  

gene ra t ing  f a c i l i t i e s  u s ing  t h e  p r i n c i p l e ,  t h e r e  seems no reason t o  presume 

111 

The use  of  magnetohydrodynamic devices  as an  ear th-based power source i s  
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t h a t  s i g n i f i c a n t  s o c i a l  changes would r e s u l t ,  aside from those a s soc ia t ed  

wi th  any i n c r e a s e  o f  the  a v a i l a b i l i t y  of  e l e c t r i c  power, 

So la r  c a l l s  i n  p r i n c i p l e  could supply i s o l a t e d  ins t rumenta t ion  wi th  power 

f o r  long per iods  of t i m e  and hence might c o n t r i b u t e  i n d i r e c t l y  t o  the  develop- 

ment of  new a s p e c t s  o f  knowledge, f o r  example, about t he  weather,  t h e  oceans,  

and the  l i k e ,  f o r  which information must be sought i n  i s o l a t e d  areas. However, 

t h e  n e c e s s i t y  o f  p r o t e c t i n g  the  e e l 1  su r faces  wi thout  i n t e r f e r i n g  with t h e i r  

l i g h t  c o l l e c t i n g  a b i l i t y  and providing s to rage  f a c i l i t i e s  f o r  n igh t  and cloudy 

day ope ra t ion  p resen t s  problems faom the  s tandpoin t  o f  p r a c t i c a l  and economic 

use .  

Space-st imulated nuc lea r  power research  has  produced t h e  SNAP-type thermi- 

on ic  conve r t e r .  

bu t  probably less expensive and less dangerous thermionic conver te rs  ope ra t ing  

from more t r a d i t i o n a l  h e a t  sources .  The nuc lea r  devices  do have the  advantage 

of  r equ i r ing  n e i t h e r  s t o r a g e  u n i t s  n o r h e a t  sources ,  and appear  more r e l i a b l e  

than the  usua l  forms o f  e l e c t r i c a l  gene ra to r s ;  they may thus be of  s p e c i a l  

It i s  not  c l e a r  t h a t  i t  would be compet i t ive  wi th  more bulky 

va lue  no t  on ly  i n  i s o l a t e d  reg ions  bu t  a l s o  i n  loca l ' i t i e s  where t h e r e  are no 

faci1,ities f o r  e l e c t r i c a l  maintainance and r e p a i r  bu t  where the  b e n e f i t s  o f  

e l e c t r i c i t y  are d e s i r e d .  

I t  has  been suggested t h a t  t h e  l a t te r  two power sources  would be h e l p f u l  

However, i t  i s  debatab le  whether t h e  a v a i l a b i l i t y  of i n  undeveloped reg ions .  

e l e c t r i c  power i n  r e l a t i v e l y  small q u a n t i t i e s  would s i g n i f i c a n t l y  s t i m u l a t e  de- 

velopments insueh r e g i o n s .  

t o  backward areas before  t h e  t r a d i t i o n a l  indigenous p a t t e r n s  have been exposed 

t o  more e a s i l y  understandable  aspects of  modern i n d u s t r i a l  c u l t u r e s  i s  a 

problem f o r  s tudy .  Thus, t o  determine t h e  p o t e n t i a l  u se fu lness  o f  t h e s e  dev ices ,  

research  i s  necessary  t o  determine: 

Whether o r  not i t  i s  practical  t o  in t roduce  power 

. . . For given c u l t u r e s ,  t he  a n c i l l a r y  s o c i a l  and phys ica l  cond i t ions  
t h a t  are  necessary  i f  t he  u t i l i z a t i o n  of e lec t r ica l  power i s  going 
t o  make a s i g n i f i c a n t  c o n t r i b u t i o n  to the  s o c i e t y .  

. . . Whether t h e  power sources  and t h e i r  a s s o c i a t e d  environment would 
be c u l t u r a l l y  accep tab le ,  

, . . Under what c i rcumstances s o l a r  c e l l s  o r  SNAP devices'would be 
economically f e a s i b l e  as power sources  i n  comparison t o  o t h e r  
sources  e 
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New f a b r i c a t i n g  materials 

The development of  new materials, inc luding  among them many s y n t h e t i c s  

and composites o f  s y n t h e t i c s  and metals, r e f l e c t s  a concent ra ted  e f f o r t  t o  

meet t he  gpec ia l  and unique requirements of  space f l i g h t .  Fab r i c s  t o  be 

used must be l i g h t  i n  weight ,  high i n  s t r e n g t h ,  r e s i s t a n t  t o  temperature 

extremes - 0  e s p e c i a l l y  very  h igh  temperatures -- noncorrosive,  and t o l e r a n t  

o f  m u l t i p l e  a c c e l e r a t i o n s .  

Reinforced p l a s t i c s  are being considered f o r  i n c r e a s i n g l y  wide  use  i n  

missiles and o t h e r  space v e h i c l e s .  S i l i c o n e s ,  p o l y e s t e r s ,  epoxy r e s i n s ,  and 

phenol ics  r e in fo rced  wi th  a v a r i e t y  of materials -- a s b e s t o s ,  qua r t z  f i b e r s ,  

g r a p h i t e  c l o t h ,  g l a s s  f i b e r ,  e tc .  -- show mechanical s t r e n g t h s  f a r  exceeding 

most common cons t ruc t ion  materials. A filament-wound, g l a s s - r e in fo rced  epoxy 

r e s i n  has  been developed wi th  t h e  u l t i m a t e  s t r e n g t h  o f  130,000 pounds p e r  

square  inch and d e n s i t y  of  0.012 pounds p e r  cubic  inch  g iv ing  i t  a s t r e n g t h /  

weight r a t i o  of 1 , 8 ~ 8 , U 0 0  inches ;  t o  perform equa l ly  w e l l ,  s teel  would have 

t o  have s t r e n g t h  i n  t h e  neighborhood of  500,000 p s i .  

o rganic  polymers are a l s o  under i n v e s t i g a t i o n .  

High-temperature i n -  

These materials may well have g r e a t  u t i l i t y  f o r  many more common f a b r i -  

ca t ed  items i n  which t h e r e  i s  need f o r  high s t r e n g t h ,  high temperature re- 

s i s t a n c e ,  and long l i f e ,  minimum wear, o r  l i g h t  weight ,  Various plast ics  and 

new metal a l l o y s  could r ep lace  t r a d i t i o n a l  f a b r i c a t i n g  metals, i f  t h e  c o s t s  of  

t h e  new materials should prove t o  be compet i t ive  wi th  t h e  c o s t s  o f  steel ,  

aluminum, and t h e  l i k e  -- e s p e c i a l l y  i f  e a s i l y  a v a i l a b l e  SOUPCBS of  the  o l d e r  

metals are consumed and as i n t e r n a t i o n a l  compet i t ion for them growse Should 

t h e  change occur ,  n o t  on ly  might pr ice  l e v e l s  be a f f e c t e d ,  bast t h e  t o t a l  

sequence o f  product ion -- mining t h e  o r e ,  producing t h e  m e t a l l i c  s h e e t s ,  b a r s ,  

and forms, f a b r i c a t i n g  t h e  f i n a l  product  -- would n e c e s s a r i l y  change, I n  p a r -  

t i c u l a r ,  t h e  a v a i l a b i l i t y  of  s y n t h e t i c s  might mean t h e  d i s r u p t i o n  of  communi- 

t ies now e x i s t i n g  a t  raw material e x t r a c t i o n  and process ing  s i tes .  

The technologica l  impact would a l s o  a f f e c t  t h e  s k i l l s  and numerical  

d i s t r i b u t i o n  o f  l abor .  

materials would s u b s t a n t i a l l y  lower replacement requirements ,  wi th  mainte- 

nance and s e r v i c e  personnel  correspondingly reduced. In t e rna t iona1 , t r ade  

pa t t e rns  would a l te r  i f  some na t ions  no longer  d e s i r e d  t o  import t he  tra- 

d i t i o n a l  f a b r i c a t i n g  metals and i f  o t h e r  n a t i o n s  found t h e  demand f o r  t h e i r  

expor t s  of  raw o r  r e f ined  metals reduced. 

And the  long l i f e  of  products  u t i l i z i n g  t h e s e  new 
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The above is supposition, of course, and it is by no means certain that 
the demand for metals will be reduced, since more and more nations seem to be 

developing needs for metals of all kinds. 

seem likely to become eventually a part of the industrial scene. 
therefore would seem appropriate to determine: 

But the new fabricating materials 

Research 

. . Which of the new space-stimulated fabricating materials have 
characteristics which make them functionally and economically 
competitive with traditional materials. 

. e What the readjustment problems may be for the personnel associ- 
ated with possibly displaced operations. 

. e What implications for international trade may be. 

. e What should be the role of government in aiding both the develop- 
ment of new materials and the readjustment of industries and 
personnel possibly displaced. 

High reliability components 

Understandably, high reliability is overwhelmingly important to space 

activities. 

for attaining high reliability in all parts and systems. 
this results in new manufacturing, design, and/or utilization philosophies that 

can also be applied outside the space area, the implications may be of great 
importance for other sectors of society. (The implications of highly reliable 

radio and TV receivers are discussed in Chapter 3 . )  

The space effort has greatly stimulated the development of methods 

To the extent that 

Highly reliable components applied to products in general use have the 
potential for reducing the wear-out and break-down rate of commodities designed 
for a consumption-oriented society. Repair and service personnel would be less 

needed, and their skills could be applied to other technical fields. Products 

which could survive for many years would present major marketing problems for 

those manufacturers of consumer goods who depend on malfunctions , style changes, 
wear-out, and the costs of repairs to stimulate purchases of new products as 

replacements, However, the transition to ultra-reliable consumer goods could 

free resources for other than the replacement of worn-out or faulty equipment. 

1 

Whether or not the techniques for attaining the order of reliability 

magnitude required by space activities are applicable to consunter goods -- or 
would be applied to them or demanded for them if applicable -- remains to be 
seen. It is clear that a number of major economic and social considerations 
would be involved. Since coping with the possible changes in production and 
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consumption would be a complex matter, the potential implications of these 
developments merit study, It would be well to examine: 

. . The role of equipment reliability in consumer consumption and 
, replacement rates. 

. e . The cost and benefits studies of increases in reliability at 
various steps in the production-consumption sequence,** 

+ , , Alternative uses for resources and types of personnel that might 
be freed by specific improvements in reliability, 

. . . The implications of shifts in producer and consumer attitudes 
toward consumption of highly reliable products, especially in the 
light of other demands for national resources in the years ahead. 

Closed ecological systems 

Research on and application of closed ecological systems, which support 
man by reprocessing waste into food, water, and air, have been greatly acceler- 

ated by space activities. While this technology might be applied to society 
at large if defense considerations required living in sealed sites underground, 

and while the techniques could in principle be used to augment food and water 

supplies and serve at the same time as garbage disposal facilities, there would 
seem to be for the foreseeable future sufficiently easier and more effective 

ways to meet the food, water, and air needs of mankind on this planet. Thus, 

the social implications of this by-product are minimal. 

Propulsion 

While rocket propulsion is not uniquely a product of space activities, 
certainly most of the stimulus for it has come from that source. There have 
been many suggestions for non-space uses of rockets 0 -  among them human and 
freight transportation, aircraft lifting and braking, and hoisting of con- 
struction materials in situations where high thrust for short time periods 
would be helpful. 

Most of the suggestions have a certain implausibility about them. It 
seems to be assumed, for instance, that "getting there faster" will make rockets 

attractive as a means of transportation. 
art in principle permit such travel, it is doubtful that within twenty years 
rockets would be comfortable enough or their schedules maintained with suf- 
ficient precision to make them more attractive than jet transport. 

However, even should the s,tate of the 
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High-speed shipment o f  f r e i g h t  would be worthwhile only i f  t he  t i m e  and 

c o s t  requi red  to  prepare  a package and t r a n s p o r t  i t  t o  the  launching s i t e  

(which would have t o  be w e l l  away from urban areas f o r  s a f e t y  as w e l l  as f o r  

reduct ion  of  the  no i se  t o  a t o l e r a b l e  l e v e l ) ,  p lus  t h e  t i m e  and c o s t  requi red  

t o  unpackage and t r ansh ip  t o  the  p l ace  of  use  were less than the  t i m e  and  

c o s t  a s s o c i a t e d  wi th  more familiar forms of t r a n s p o r t a t i o n .  ("Packaging" 

inc ludes  "shaping" the  item, through d ismant l ing  o r  i n i t i a l  des ign  cons ider -  

a t i o n s ,  t o  f i t  t h e  payload con ta ine r ,  and p r o t e c t i n g  i t  from a c c e l e r a t i o n ,  

v i b r a t i o n ,  s o n i c ,  and impact damage.) Fu r the r ,  except  perhaps i n  c e r t a i n  

emergency s i t u a t i o n s ,  r o u t i n e  e m e r i c a l  shipments would seem t o  have l i t t l e  

need f o r  t r a n s p o r t  a t  such speed. Even i n  emergency cases ,  i t  does no t  

follow t h a t  the  i t e m  would n e c e s s a r i l y  be designed f o r  o r  be capable  of  quick 

packaging f o r  rocke t  t r a n s p o r t  o r  t h a t  a stand-by rocket  c a p a b i l i t y  would be 

f e a s i b l e  

A i r c r a f t  l i f t i n g a n d  braking rocke t s  seem t o  be p l a u s i b l e  developments, 

e s p e c i a l l y  i f  t h e r e  a r e  c o m e r e i a l  i n c e n t i v e s  f o r  us ing  j e t s  a t  a i r p o r t s  wi th  

s h o r t  runways and i f  v e r t i c a l  t ake-of f  and landing c r a f t  are no t  developed. 

It  i s  not  clear what the  consequences f o r  s o c i e t y  would be of being a b l e  t o  

move more r a p i d l y  t o  and from areas now r e s t r i c t e d  t o  non- je t  t r a n s p o r t .  How- 

eve r ,  s h o r t e r  runways might mean less acreage  devoted t o  a i r p o r t s ,  w i t h  l o c a l  

consequences f o r  land use  and t axes ,  

"he r ecen t  use of  h e l i c o p t e r s  t o  h o i s t  cons t ruc t ion  materials i n  crowded 

bu i ld ing  areas has s t imula ted  specu la t ion  of t he  similar use  of small rocke t s .  

The requirements fo r  noise c o n t r o l  and s a f e t y  have n o t  been eva lua ted ,  however, 

and u n t i l  they are t h e  idea  will remain i n  t h e  realm o f  specu la t ion .  

It should be ev ident  from t h e  above d i scuss ion  t h a t  t h e  p o s s i b l e  s o c i a l  

payoffs  of rocke t  p r o p e l l a n t s  i n  t h e  next  two decades are by no means obvious 

a t  t h i s  t i m e ,  c h i e f l y  because t h e  state o f  t h e  ,.srfat ,  t h e  c r i t e r i a  f o r  com- 

mercial use ,  and the  s o c i a l  need are  a l l  s t i l l  i n s u f f i c i e n t l y  de f ined ,  How- 

e v e r ,  when these  f a c t o r s  c l a r i f y ,  s t u d i e s  might be undertaken t o  eva lua te  

va r ious  specu la t ions  on a p p l i c a t i o n  and cont ingent  s o c i a l  con tex t s .  

Guidance techniques 

The extreme requirements f o r  p rec i s ion  guidance demanded by space a c t i v i -  

t i e s  have profoundly a c c e l e r a t e d  developments i n  t h i s  f i e l d .  There.has  been 

much c o r r e l a t i v e  specu la t ion  about  t he  a p p l i c a t i o n s  o f  t h e s e  techniques t o  

more earthbound a c t i v i t i e s .  The ideas  broached have had t o  do wi th  d i sp lac ing  
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t h e  human as t h e  guidance system i n  every th ing  from automobiles t o  ocean 

l i n e r s  .- 13/ 

er t ia l  and r a d i o  guidance now. For t h e  foreseeable  f u t u r e  t h e  only  practical  

guidance f o r  automobiles would be a method involv ing  a system o f  e l ec t ron ized  

highways, bu t  i t  would be w e l l  t o  s o l v e  some o f  t h e  many a n c i l l a r y  problems 

f i r s t ,  T r a f f i c  c o n t r o l  systems w i l l  be  r equ i r ed ,  f o r  example, as w e l l  as 

va r ious  l e g a l  adjustments .  

A i r c r a f t  p lanes  and sh ips  could i n  p r i n c i p l e  u s e  p r e c i s i o n  i n -  

Should the  a p p l i c a t i o n  o f  automatic  c o n t r o l s  be widespread, personnel  

displacement ,  i f  no t  planned f o r ,  could create s e r i o u s  economic and s o c i a l  

problems.- 14’ 

cases may be ques t ionable .  

o t h e r  t a s k s  t o  perform as w e l l .  

and o f  main ta in ing  i t ,  t h e  economic advantage o f  e l imina t ing  only  t h e  guidance 

p a r t  o f  t h e  human job  i s  no t  c l e a r .  

o r  t e c h n i c a l l y  f e a s i b l e  t o  e l imina te  t h e  p i l o t  a l t o g e t h e r ,  i t  might be more 

pract ical  t o  use  him as h e  i s  used now. 

However, t h e  p r a c t i c a l i t y  of  u s ing  guidance devices  i n  certain 

I n  the  case o f  s h i p s ,  those who guide  them have 

Given t h e  c o s t  o f  t h e  automatic  equipment 

As f o r  a i r c r a f t ,  i f  i t  were no t  s o c i a l l y  

I n  gene ra l ,  as wi th  propuls ion ,  t h e  p re sen t  p i c t u r e  i s  i ll  de f ined ,  bu t  

i t  seems f a i r l y  c e r t a i n  t h a t  automation devices  o f  t h i s  type w i l l  have f u t u r e  

a p p l i c a t i o n  i n  a number of  areas - -  and n o t  s o l e l y  because t h e  human imaginat ion 

f inds  i t s e l f  f a sc ina t ed  by them. Therefore ,  some s tudy  of  t h e  cont ingent  s o c i a l  

requirements f o r  s h i p  o r  a i r c r a f t  u se  of f u l l y  automatic  guidance might be 

undertaken; thus  as t h e  s ta te  of  t h e  a r t  and s o c i a l  need c l a r i f y ,  t h e r e  would 

be background understanding of t he  f a c t o r s  which then need c a r e f u l  s tudy  from 

the  s tandpoin t  of  c o s t  and b e n e f i t s .  

, 



6, IMPLICATIONS FOR VERNMENT OPERATIONS 
'AND PERSONNEL USE- ';i9 

THE ORGANIZATION AND PERSONNEL requirements and problems of peaceful and 

scientific space activities differ in many aspects from those usually con- 

fronting a federal agency, 

trained professional personnel are required, Very large funds are also 
required -- funds also coveted by other federal organizations and other 
programs in science and technology, 
obscures cherished distinctions between science and engineering, and be- 

tween basic and applied research, 
national and international goals, and as well to military, Scientific, and 

commercial goals; therefore, they have significant implications for an un- 
usual variety of other government agencies and may in turn be vitally af- 
fected by these agencies, 

effort is an imposing set of demands for efficient personnel utilization, 

for complex organizational arrangements, and for resolution of ambiguities 

in the relationship between space projects, science and technology, and 

policy making, 

An extraordinary number and variety of highly 

The program organization of necessity 

The activities are important to both 

In sum, an important consequence of the space 

Of the sections of this chapter to follow, those on manpower and or- 
ganization are presented largely from the standpoint of NASA@s problems 

and opportunities, 
comprehensive context, because policy making is not the exclusive preroga- 

tive of NASA, 

The section on science advisory activities has a more 

Manpower in Government Space Programs 

The Second Hoover Commission report (1955), Personnel and Civil Service, 

pointed out with regard to the employment of scientists by the federal govern- 
ment that.: 

, 
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1, The personnel administration system of the federal government 

has serious defects when it is necessary to supply scientists, 

2 ,  The civil service system emphasizes positions rather than people, 
and these are classified, ranked, rated, and paid on the assumption that 

they can‘always be filled, 
3 ,  There is insufficient official recognition in lawsy regulations, 

policies, and procedures that the government should meet the distinctive 

needs of this group, 
4, New concepts, policies, and procedures are needed which are de- 

signed both to supply scientists to meet the needs of the federal govern- 

ment and to recognize the personalities and careers of such persons as 
individuals, 

These admonitions are especially pertinent to space activities and to 
NASA as a major employer of scientific personnel, In what follows in this 

section, special attention will therefore be directed to research on possi- 
ble “new concepts, policies, and procedures” for recruiting and maintaining 
the highly specialized personnel necessary to space programs ., 

Training;: and experience requirements 

The sc i en t i f i c  and engineering theory necessary f o r  work in space acti- 
vities can be provided by university courses, and certain developmental and 

basic rcseareh in materials, processes, and space research packages can be 

conducted in univarskty laboratories, But for specific training in the unique 
aspects of space activity planning, development, and implementation, field 
experience and familiarity with the “hardware” are required, An understanding, 

for example, of the complex interrelations of the space vehicle, its mission, 

and its payload, as we11 as the processing and use of the obtained information, 
can be acquired adequately only at the plants, launching pads, and laboratories 
where research and development for future missions is going forward, 

relatively few environments that at present can provide the necessary field 

training and the rapid rate of obsolescence of the experience thus acquired 
suggest that special methods of manpower utilization within the government 

framework are required, 

The 
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It may be more d e s i r a b l e ,  f o r  i n s t a n c e ,  t o  c l r c u l a t e  p ro fes s iona l  personnel  

chrough the  l a b o r a t o r i e s  of government agencies  performing func t ions  and miss ions  

related t o  space a c t i v i t i e s ,  than t o  r e s t r i c t  them t o  t h e  l a b o r a t o r i e s  of  t h e  

agency wi th  which they a r e  a f f i l i a t e d U 2 ’  And, s i n c e  the  space e f f o r t  needs and 

c a p a b i l i t i e s  o f  government , and those  u n i v e r s i t i e s  and o t h e r  research  organiza-  

t i o n s  ca r ry ing  on programs are i n t i m a t e l y  r e l a t e d  t o  each o t h e r ,  t h e r e  might be 

merit  i n  developing means f o r  c i r c u l a t i n g  p ro fes s iona l  personnel  between p r i v a t e  

and government l a b o r a t o r i e s ,  t o  f a c i l i t a t e  exchange of pe r spec t ives  as w e l l  as 

technologica l  know-howO3/ This exchange may be e s p e c i a l l y  important i n  t h e  l i g h t  

of  t he  f requent  reminder by observers  t h a t  government personnel should be equal  

i n  competence t o  t h e i r  nongovernmental coun te rpa r t s  i n  o rde r  t o  judge t h e  q u a l i t y  

and s i g n i f i c a n c e  of  t h e  space a c t i v i t y  proposals  made by the  l a t t e r  t o  t h e  govern- 

ment,k’ (Such arrangements would genera te  c o n f l i c t - o f - i n t e r e s t  problems t h a t  would 

need t o  be explored and resolved .z/) 
I n  the genera l  i n t e r e s t s  o f  e f f e c t i v e  and e f f i c i e n t  u se  o f  manpower, t h e  whole 

concept of  s c i e n t i f i c  and engineer ing c a r e e r s  i n  government space e f f o r t s  might be 

explored from t h e  s tandpoin t  of  t h e  special r e l a t i o n s h i p s  e x i s t i n g  now, and those  

t h a t  can be foreseen  f o r  t h e  f u t u r e ,  between government and i t s  major private con- 

t r a c t o r s  i n  t h e  space f i e l d , -  6 /  

Another p o t e n t i a l  problem t o  be faced by government is i m p l i c i t  both i n  t h e  

t ax ing  demands made on t h e  c r e a t i v i t y  and product ive  capac i ty  of  t h e  t y p i c a l l y  

young s c i e n t i f i c  personnel  and i n  the  r ap id  pace o f  developmental change and 

even obsolescence,  

capable  but  may have ou t l ived  t h e i r  c r e a t i v e  use fu lness  s p e c i f i c a l l y  f o r  t h e  

product ive purposes of  space a c t i v i t y ?  

What can be done with h i g h - s a l a r i e d  personnel  who are s t i l l  

The problems se t  f o r t h  above LtYlustrate t h e  many t h a t  are involved i n  t h e  

e f f e c t i v e  u s e  of  personnel  f o r  t h e  f ede ra l  government’s space programs, Re-  

s ea rch ,  then,  i s  d e s i r a b l e  t o  determine: 

The presenr: and foreseeable  experience and t r a i n i n g  requi red  
f o r  s c i en t f  f i c  personnel a f f i l i a t e d  wi th  gove rmen t  space 
programs so t h a t  they w i l l  be (I)  e f f e c t i v e l y  incorpora ted  
i n t o  the  space a c t i v i t y  f i e l d ,  (2)  capable  of e f f i c i e n t  coor-  
d i n a t i o n  o f  t echn ica l  ope ra t ions ,  and ( 3 )  a b l e  t o  make h i g h l y  
competent judgments on p e r t i n e n t  programs submitted from out -  
side t h e  o rgan iza t ion ,  
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., ,, The advantages and disadvantages for the program of varying time 
involvements of personnel in the government space program. If 
there are advantages to short or medium periods of involvement, 
at what stage of the person's career is there the greatest likely 
payoff for the program? 

experience and training in such ways as mutually to benefit them 
and the government's activities in the space field, including means 
for encouraging or discouraging turnover and circulation of per- 
sonnel between and outside of government agencies appropriate to 
the findings of the studies proposed above. 

.., Legal and procedural means for exposing personnel to the requisite 

Motivation 

Various aspects of the motivations for recruitment into the space pro- 
gram, the length of involvement with it, and exodus from it suggest impor- 
tant research areas, The above-stated problems in manpower utilization could, 

of course, also be seen in this light. 
The following statement indicates what NASA believes to be the main 

source of its turnovera 
"During calendar year 1959, out of an average number of 2,355 research 

and development professional personnel, NASA had 171 leave the organization 
voluntarily, This is a turnover of 7 , 2  per cent, It is our belief that the 
large majority of research and development personnel left because of pay. 
Our studies in the past have shown that in only a few cases did the individual 

leave for less or the same salary, and those who went to industry usually 
a /  received substantially higher pay."- 

At present there are few or no comparable and detailed data on the moti- 
vations to leave or join government science activities in general. In view 

of the many alternative opportunities open to scientists and engineers who 
might choose KO work in the space field, it is especially important, if the 
government is to have its necessary share of high quality personnel, that 

insight into the motives and opportunities of those who leave or join its 
efforts be as clear as In this regard, Chapter 9 ' s  sections on 

the attitudes of such personnel are especially pertinent.) 

Thus, research concerning motivation of NASA space scientists and en- 

gineers is necessary to determine: . 
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What are perceived by those working in government as the ad- 
vantages and disadvantages of government employment in the 
space field? How does this compare with their perceptions of 
the advantages and disadvantages of industrial space employ- 
ment? How are the perceptions related to professional in- 
terests, status, aspirations, competence, etc,? What are the 
corresponding images held by persons in industry and in non- 
profit institutions?"" 
What are the perceived specific factors which now (and might 
in the future) cause professional people to leave or join 
NASA space activities?jf 

If working in NASA space activities were more or less attrae- 
tive compared to working for (1) other apace organizations in 
government or (2) other space organizations out of government, 
or (3) projects entirely outside of the spaec field, what 
would be, for the NASA program, the specific consequences of 
reductions or increases in the numbers of specific types and 
qualities of personnel and in the levels of competence under 
each of these three conditions of alternative employment? 
In what ways does N A S A ' s  favorable salary position affect other 
space programs? What are the feedback effects on NASA? What 
are the over-all effects on the national space program? What 
means can be developed and applied for arranging salary system 
realignments necessary to correct inequities in top salaries 
that have no flexibility with which to respond to general pay 
increases.- 71of 

Research and development implications for manpower 

There is abundant evidence that research and development activitxes 

require a different kind of organizational structure and managerial philo- 

sophy than that which is traditional for larse-scale undertakings Lc/ The 
fact that research is a venture into the unknown, in contrast to such 

activities as production which involve efficient reproduction of the known, 

suggests the need for a different system of control and direction in re- 

search as opposed to manufacturing, 'She values and career aspirations of 

scientists and engineers = -  as distinguished for example from those of 
manual workers o r  businessmen -- suggest that systems of reward and rules 

of conduct should be designed which would recognize those valbes and 

aspirations, The fact that the research man&ger's range of relevant know- 

ledge and skill is usually different from that of the professipal group 
he leads suggests the importance of finding alternatives to a command system 

for laboratory administration,- l a /  

' ?$ 

2 
-7 
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Research and development work related to space technology is marked 

by a degree of complexity unmatched in any other field. 
in respect to potential man-in-space or colonization projects, an enormous 

number of fields of knowledge and experimentation are required. 

estimation of the need for, OF economies to be achieved by, a greater 
investment in research prisa: to costly engineering experiments, or of the 

need for integrating scientific and engineering experimentation can lead to 

delays, anomalies, and inefficiencies, Such occurrences can sometimes be 

traced to a discounting by the members of one technological field of the 

potential contribution of other fields, or to the inability of managerial 
personnel to create the conditions needed for adequate communication and 

collaboration among the groups involved in the creation of a complex system, 

It is not enough to recruit persons with appropriate scientific and engineering 
skills; arranging for the coordination and integration of their efforts is 

itself a complex and difficult undertaking. This is an area where there 

is a dearth of the experimental and observational knowledge which would ensure 

efficient utilization of the human resources and equipment involved in devel- 

oping space technologya 

Particularly 

Under- 

Subgrouping of researcR and development personnel according to some 

principle is a necessity, but different principles appear to be optimal 
for different undertakings, Scientists and engineers may identify themselves 

with others in their OW field (e.g., solid state physics or astronautical 

engineering), or with others working on the same large project, or with 

others interested in particular subject matters (eego, propulsion systems 

or vehicles), The orgmizatlonal structure and procedures of a research 

and development organization can produce such identification; they can 

also drive away scicntis';s and engineers whose preferences conflict with 

them, For example, in one research location the most creative scientists 

were found to be spending much more time with persons in scientific fields 
other than their own than did their less creative colleagues.- 13/ 

the length of time members of a group have worked together appears to be 

related to the productivity and creativity of the group.- 14/ Research to 

develop methods of determining optimal structures and procedures for the 

unique organizational problems confronting space technology could *provide 

useful guides to persons charged with organizational administration. 

Again, 

Thus, to ensure that available scientific and engineering intelli- 

gence is mobilized most strategically for the tasks confronting space 



research and development activities within the government, research is 
needed : 

. To develop means for assessing t he  present level of perfor- 
mance of organizations involved in apace technology, and for 
estimating their potential for improvement, 

To develop methods for identifying obstacles to improved co- 
ordination, communication, and collaboration among the research 
groups involved, and to develop means for overcoming these 
obstacles, 

a To locate and make use of opportunities f o r  experimenting with 
novel organizational arrangements to gain the knowledge needed as 
a basis for establishing optimal conditions for creative sollab- 
oration among the scientists, engineers, and ancillary groups in- 
volved in space technology n 

a To assess the effect of cornunity settings on work in space tech- 
nology, Does an R & D s p x e  community facilitate creative work, 
or does it produce conformity, squeezing out scientists whose 
standards are different from cornunity standards? Does it stim- 
ulate promotion-by-friendship and preoccupation with status dif- 
ferences? Is a large metropolitan area better or worse as a 
community setting in regard to the above than a small isolated 
area? 

Long-range manpower requirements 

A report of the U, S o  Department of Labor on population trends and 

their manpower implications indicates that, bcsdiuse of the low birth rate 

of the depression period, no significant change in the  s i z e  of the 2 5  to 

44 age group will have taken place dsntang the decade ending in 1965, The 

age group of men and women between 18 and 2Liswh~zn decreased in s i z e  from 

16.8 to 15,l million during the  diecad,.: endang En 1955, was sxpececd to in- 

crease by almost 5 million persons,  The estimated gross national product 

by 1965 would amount to $560 billion -- as compared with $391 billion in 

1955 -- and require a labor ~ O P C C  o f  7’4 million persons, representing an 

increase of 10 million, The report estimated that, in order to meet the 

needs of the nation’s expanding economy in 1965, t h e  professional and 

technical occupation groups would have to increase in s i z e  by more than 

a thirdo-- 15’ ~ k u s ,  space activities w i l l  have to compete even mote than 

at  present with other professional attractions for the highly trained 

25 io 44 age group; on the  other r x d ,  tbere  wrll be available a potential 
work f ~ r @ g  under 2 5 ,  well-educated b u t  enexperienced 

, 
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In the light of these forecasts it seems ob\fious that in planning 
long-range space programs more thought must be given to the availability 

of skilled manpower to carry them out, Although significant over-all 

population increases are anticipated, the 25 - 44 skilled group will not 

increase and the skilled manpower requirements of numerous other sectors 

of the economy will compete for their share of the total supply, There- 

fore, the sufficiency of personnel to conduct in-house government space 

programs should be reckoned not only in numbers and types but also in terms 

of costs. If the desired personnel are in short supply, salary will be 

a major device, for both NASA and its contractors, to attract personnel and, 

as such, a major contributor to the costs of space programs. (NASA might 

thereby find itself in effect competing with itself,) However, through 

long-range planning of personnel recruitment and training the needed per- 

sonnel might be provided in sufficient quantity to minimize the contribution 

of excessive competitive salary scales to over-all costs, thereby possibly 
16/ permitting allocation of funds thus saved to other aspects of the effort-- 

Future manpower requirements should be studied with the intention of re- 
ducing the chances that they will have a limiting effect on future oper- 

ations e 

Research is desirable, then, to determine: 

e What will be the specific manpower needs of NASA by type and 
by competence for various future time periods and for specific 
programs ? 

On the basis of the above and of the best estimates of career 
and utilization trends, what is the competitive situation likely 
to be with regard to these personnel at particular times, and 
what will be the estimated costs for NASA in competing for these 
personnel? 

., What can be done to encourage and improve career selection by 
appropriate collegians, along lines compatible with NASA’s 
interests, the welfare of the nation, and the interests of the 
potential recruits? 

enced in the under-25-ye,ars age group in the years ahead? 
Are there space activity tasks which could be so organized that 
these people can be easily trained to do them?l’l/ Through this 
training can they efficiently gain the needed experiertce for 
more sophisticated participation? 

a e What use can be made by NASA of the Drofessionally inexperi- 
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Information on scientific manpower 

It is evident that planning for future personnel requirements, training, 
and costs depends on accurate and continuing knowledge of current national 

levels of competence and types of capabilities, Thus, information on 

scientific manpower is a logical prerequisite for personnel planning, How- 
ever, according to the Conmissioner of Labor Statistics, the problem of ob- 

taining scientific manpower information is as follows, 

"Part of the confusion surrounding the debate concerning the adequacy 

of our present and future supply sf  scientists, engineers, and other key 

manpower is a result of the lack of accurate current occupational infor- 
mation, It is a remarkable fact that we can pick up the Statistical Ab- 
stract of the United States and find out that, for example, on January 1, 

1958, there were 22,357,000 milk cows in this country, Yet we do not know 

with the same exactitude, how many physicists we have and how much they 

earn 'I 18/ 

The National Register of Scientific and Technical Personnel, an im- 

portant responsibility of the National Science Foundation, is based upon 
a National Science Foundation Act directive "to maintain a register of 

scientific and technical personnel to serve as a central clearing house 
for information.'' Manpower data was to be provided on the supply, util- 
ization, and professional characteristics of American scientists in the 

major fields, An appraisal of the Foundation s manpower studies and 

maintenance of the Register was made by a H Q U S ~  eomitree during the First 

Session of the 86th Congress, and a subsequent reporte critical of the 

Foundation for devoting only a very sma.Yl per cenc of  its budget to their 

activities, urged that the program be strengehened, since "with the need 

for scientific manpower growing daily, tne need f o r  a superior manpower 

tabulation" was "likewise accelerating r a p i d l y  It<- 
ii9/ 

Research is necessary t o  determine:, 

What information about the competence, distribution, and util- 
ization of United States Scientific and engineering personnel 
would be most useful to NASA in planning its personnel util- 
ization requirements and c o s t s  now and in the fut re? To what 

How could up-to-date data best be obtained and maintained? 

the data? 

extent would data from other countries be useful?-!?/ Y 

e What are the cost and benefits oE more or less precision in 
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a What are the most efficient ways to use the data for costing, plan- 
ning, and recruiting purposes in regard to personnel? 

e a , What other government organizations could assist in the accumula- 
tion, processing, and up-dating of the data? Who else would bene- 
fit from such data? Who has the best functional capability for 

How can the required level of cooperation be obtained from the 
scientists and engineers who are queried for information? 

I obtaining and processing it? 

Career aspirations in the younger generation 

Because of their spectacular nature and the great amount of attention paid 

to them, space activities may represent for the younger generation the essence 

and direction of a variety of careers, Pt is possible that too many young 

people will aspire to careers in the space effort or in related scientific, en- 

gineering, and military fields, but there is also a kindred possibility that, 

with the palling of glamor after a time, indifference to space and related fields 
211 may direct first-class young minds into quite other careers.- 

A s  of today, parents, their youngsters, teachers, and career advisers are 

responding to space activities career opportunities in a variety of ways. 

is some evidence of a good deal of adolescent interest in current space pro- 

jects.g/ Parental and school guidance attitudes toward military or civilian 
careers, as well as toward science and engineering, presumably will affect the 

numbers and types of students who choose space-oriented careers. 
about the income and status levels involved in comparison to those of other 

fields may also contribute in favor of space-related fields, 

There 

Perceptions 

It is important for NASA to consider, develop, and balance its role in 

In the first place, stimulating youngsters to careers in space activities, 

NASA will depend for its future personnel on some of those so stimulated, and 

their attitudes as future voters will also be important to space activities, 

Further, the space efforts of universities and industries, upon which N A S A ’ s  

program also depends, must obtain their future personnel from among those so 

stimulated, However, it is vital to the interests of the nation and its 

citizens that the number of youngsters aspiring to space careers should not 

be so great that other fields would suffer for want of talent. 

, 
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For these  reasons,  then,  i t  is  most des i r ab le  t h a t  the  e f f e c t s  of space 

a c t i v i t y  products on c a r e e r  s e l e c t i o n  be understood and t h a t  e f f o r t s  be made 

t o  insure  plans f o r  meeting personnel requirements i n  such a manner t h a t  

NASA can f u l f i l l  i t s  ob l iga t ions  toward space a c t i v i t i e s  a s  wel l  a s  toward 

s o c i e t y  a t  l a rge .  

t i o n s  and a s p i r a t i o n s  i s  des i r ab le ,  i n  order  t o  determine: 

Thus a s e r i e s  of s tud ie s  with regard t o  c a r e e r  percep- 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

What, over time, a r e  the  evolving images i n  the  minds of parents ,  
t eachers ,  ca ree r  adv i se r s ,  and young people of the  space sc i en -  
t i s t  and engineer ,  and how do these  compare with the  image of 
o the r  poss ib le  ca ree r  models -z/ In  p a r t i c u l a r ,  what values (e.g.  , 
craftsmanship,  dedica t ion)  a r e  perceived as  involved i n  p a r t i c u l a r  
c a r e e r s ?  Are these  seen a s  a t t r a c t i v e  o r  u n a t t r a c t i v e ?  What know- 
ledge, ignorance, events ,  o r  experiences change o r  emphasize the  
na ture  of t he  images held?** 

What r e l a t ionsh ips  a r e  discoverable  between adolescents '  values  
and ca ree r  commitments and t h e i r  l a t e r  adu l t  a t t i t u d e s  toward 
l i f e  i n  genera l  and space a c t i v i t i e s  i n  p a r t i c u l a r .  

How space a c t i v i t i e s  a f f e c t  the  i n t e r e s t s  and values  of adolescent 
g i r l s ,  wi th  regard t o  t h e i r  own ca ree r  a sp i r a t ions  and t o  the  
ca ree r  of the  type of man they may wish t o  marry and the  time a t  
which they wish t o  marry.=/ 

What the  e f f e c t s  are of space a c t i v i t i e s  on the  knowledge, a t t i -  
tudes,  and teaching i n t e r e s t s  of t eachers  - -  p a r t i c u l a r l y  sc ience  
teachers  -- and how the  e f f e c t s  i n  tu rn  a f f e c t  those t a u g h t . Z /  

What methods could be developed f o r  assess ing  e a r l y  i n t e r e s t s ,  
t i t u d e s ,  and values  that. can be nurtured t o  provide the  needed 
s c i e n t i s t s  and engineers f o r  space a c t i v i t i e s .  

What curriculum requirements w i l l  provide the  r e q u i s i t e  t r a i n i n g  
f o r  space a c t i v i t y  ca ree r s  as  wel l  a s  a f l e x i b l e  i n t e l l e c t u a l  
and professional  competence appl icable  t o  o the r  s o c i a l l y  use fu l  
a c t i v i t i e s  i n  the  event t h a t  the  need f o r  space personnel l e s sens .  

ap- 

Problems of Coordination, Cooperation, and Competition 
Between Government Agencies 

Organizations,  t o  work we l l ,  must  be adapted t o  the  s p e c i a l  na ture  of 

t h e i r  sub jec t  ma t t e r .  

formal o r  informal organiza t iona l  procedures t h a t  a r e  intended t o  meet t he  

bes t  i n t e r e s t s  of the  space program and the  na t ion  should be based on an 

Since space a c t i v i t i e s  a r e  unique i n  many a spec t s ,  
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appreciation of the special. implications  hat the space program has for 

government organization, 

A new government agency such as NASA, with unusual activities that have 
wide-ranging needs and implications, riatist inevitably face problems of coor- 

dination', competition, and cooperation with other agencies which have, or would 

like to have, interests in the s m e  acrivities. The problems arise out of both 

a communality of interest and t h e  unique aspects of space activities. Thus 

organizational functions and procedures must take account of questions which 

are fundamentally new and at the same time partake of the immemorial conflicts 

of interest inherent in complex organizations of any kind.- 261 

Another complicating f ac to r  is the heterogeneity of the various organi- 

zations involved, IChere are vast differences in size, political power, mone- 
tary resources, types of functions, and personnel composition;.nevertheless, 

these agencies provide the common resource pools for many policy planning com- 

mittees or specific crash-project t a s k s ,  An additional dimension is introduced 

when membership composikion i s  examrnad, Members of one agency may be found 

to be associated with sewera'l othex agencies, making it possible for one indi- 

vidual to have two or more d i f f e r e n t  functions on the same project. And there 

may be common memberships in intergovernmental and nongovernmental agencies.- 27 I 

Any research on inreragcncy 1 elationships should include: 

. A rigorous inveneory of chc organizations involved, classified 
according to organizational charac-feristies, functions, techniques 
of operation ~ objecr ivea  source of manpower, et@ ., 

authority, the role of competition, the way interrelationships are 
viewed internally, the degree of "extracurricular" cooperation, 
and the process of coordanarion f o r  over-all planning. 

cations and the problem related thereco. For example, what methods 
are used -- scheduled coordinating meetings, ad hoc meetings as 
problems arise, hurried phone calls between old friends? What 
staff level OF working groups aze involved?281 Are there operational 
differences between derision making and problem solving groups? 
What provisions are there for arhe circulation of reports, etc.? 
What is the extent ana importance of prior individual acquaintance- 
ships? Are shese observable and meaningful patterns in the mul- 
tiple-membership aspect? 

. ,, A determination of the divisions 0 5  responsibility, the extent of 

. e The methods used to maintain and facilitate interagency communi- 

. 
The present and potentksjl problems discussed in the rest of this section 

are typical of the problems that qualified observers think require careful 

and systematic study, 
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Salary conflicts 

The salaries of the large majority of the government's scientific per- 

sonnel. are regulated by the Classification Act of 1949 (and amendments 

thereto), which provides for eighteen grades of positions based upon varying 

levels of difficulty as prescribed in Civil Service Commission grade-level 

position standards and qualification requirements, Under the National Aero- 

nautics and Space Act, NASA is authorized to hire new government scientists 

and engineers two grades above normal entrance grades, NASA is also given 

authority under the Space Act (as distinct from POL, 3139: " ( 2 )  to appoint 

and fix the compensation of such officers and employees as may be necessary 

to carry out such functions, Such officers and employees shall be appointed 

in accordance with the civil-service laws and their compensation fixed in 

accordance with the Classification Act of 1949, except that (A) to the ex= 

tent the Administrator deems such action necessary to the discharge of his 

responsibilities, he may appoint and fix the compensation (up to a limit of 

$19,000 a year, or up to the limit of $21,000 a year for a maximum of ten 

positions) of not more than two hundred and sixty of  the scientific, 

engineering, and administrative personnel of the Administration without 

regard to such laws, '- 291 

Under the Classification Act, the Civil Service Commission is author- 

ized to raise entrance salary rates of professional scientific personnel 

from the normal base-level grade rate to higher within-grade rates as an 

aid in recruitment. A request to the Civil Service Commission by the NASA 

Administrator for authority to raise the minimum rates of pay, under this 

procedure, stated in part "The National Aeronautics and Space Adminis- 

tration is faced with a serious problem in the recruitment of qualified 

scientific personnel for the Nation's space and aeronautical programs. In 
brief, the problem centers about our inability to meet staffing require- 

ments because of low pay, In order that important programs such as Project 
Mercury may proceed without delay, authority is requested to raise the 

30 I minimum rates of pay to the maximum scheduled rates of each grade."- 

NASA's request for top-of-the-grade pay for aeronaurical research scientists 

was subsequently withdrawn because of: 

ficulties in raising aeronautical research scientiscs to the top of the 

grade for a single agency, since similar positions exist in other agencies, 

The Defense Department, which has nearly all such positions outside of 

",,,substantial administrative dif- 
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NASA, does not support the increase because it does not at present face 
hiring needs for these skills to the extent NASA does.'Z1 

Competition for space roles 

Direct Agency Participation. The President's second annual report to 

the Congress on aeronautics and space activities "details the steps taken 

during 1959 to establish a firm foundation for a dynamic program of space 

exploration, and it summarizes the contributions of Federal agencies." 

Although the Congress established the National Aeronautics and Space Council 

and the Civilian-Military Liaison Committee in the Space Act to provide com- 

prehensive coordination over the space programs, events indicate that the 

efforts of several space activities are not represented in either of these 

bodies. The CMLC is, in principle, concerned primarily with Department of 

Defense and NASA coordination, while the Space Council includes as members 

the Departments of State and Defense, NASA, the Atomic Energy Commission, 

and the National Science Foundation. However, the President's report also 

lists as participants in space activities the following additional agencies: 

the Department of Commerce, Smithsonian Astrophysical Observatory, Federal 

Communications Commission, and U . S .  Information Agency.- 321 

It is not clear what the consequences are of such nonrecognition for 
the above agencies, but the experience of the Weather Bureau is perhaps 

indicative. The entire research and development budget for the Weather 
Bureau in fiscal year 1960 was about $5 million. 

NASA's appropriation for meteorology alone was $7.9 million. The impor- 
tance of the Weather Bureau for NASA's space program can be seen in one of 

the consequences of the Tiros I meteorological satellite launched on April 

1, 1960: Bureau meteorologists received over 22,000 cloud cover photo- 
graphs for interpretation, Faced with this additional workload for which 

inadequate funds were available, the Weather Bureau was forced to request 

an emergency appropriation from Congress for additional manpower.- 

In the fiscal year 1960, 

331 

Peaceful vs. Military Emphasis of the Space Program. Observers have 

speculated that the future direction of space activgties is by no means 
clear and that, in spite of frequent declarations that the program (as repre- 

sented by NASA) is primarily dedicated to peaceful and scientific.space 

activities, it is not impossible that it may become subservient to the 

military space program -- which was originally conceived of as the proper 
responsibility of the Department of Defense. NASA's dependence on the 



military for many technical aspects of its program, the strong support 

of the military in some segments of Congress and the public, as well 

as persistent efforts by the military to remain self-sufficient in the 

space area are all taken as signs that the fight for control of the 

major space effort is by no means overo- 341 

Jurisdiction mer Related Science and Technology, Observers feel 

that inevitably there will be conflicts over which agency should con- 

trol certain activities related to the space program, It is felt, for 
example, that the present jurisdictional arrangement may be temporary 

between AEC and NASA regarding nuclear space propulsion research and 

that the interests of the two organizations may become more vested as 
the project develops and as regulation becomes an important problemo-- 351 

A recent staff report of the Senate Committee on Aeronautical and 

Space Sciences indicates that in the field of life sciences research 

there is an area of possible conflict and noncoordinatfsn, The Senate 

report is essentially a complete inventory of the more than $60 million 

worth of life science facilities existing in the Department of Defense, 

The central point of the report is not that NASA should not have a life 
sciences program in connection with its own activities, but rather that 

in proceeding with its program it should be aware that facilities al- 
ready exist in this area and therefore its activities in the life sei- 

361 ences area should reflect the best utilization of these facilities y- 

Related jurisdictional problems way also ar~se, A s  space activitnes 

develop products hawing continuing effects for society, there may be 

problems of jurisdiction over equipment design and regulation, 

example, how will control be allocated between NASA and the Weather Bu- 

reau regarding data processing by weather satellites and between NASA 
and the FCC for communication satellites?- 

For 

371 

Civilian-Military Coordination, The National Aeronautics and Space Act 

of 1958 authorizes a Civilian-Military Liaison Committee to coordinate space 

programs between NASA and the Department of Defense, Seetion 204 (b) of the 
Act states: 'The Administration orad the Depalptment of Defense, through the 

Liaison Committee, shall advise and consult with each other on all matters 
within their respective jurisdictions relating to aeronauti'eal and space 

activities and shall keep each other fully and currently informed with 

respect to such activities," But in the testimony before Congress, t he  
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chairman of the CMLC revealed, as follows, the plight of his organization 

and the reasons why its role as space program coordinator was essentially 

neglected by NASA and the Department of Defense: 

"Since the passage of the Space Act on July 29, 1958, the Civilian- 

Military Committee has met 13 times.,,.Eor the most part, the items of 

business brought before the Committee at the formal meetings are of the 

information type to keep the committee, as a whole, informed on the activ- 

ities of NASA and DOD,,.the role of the Committee has been of relative 
minor importance. This status of the Committee, I might add, had caused 
some concern on the part of the members,.,. 

"This Committee, because of its composition, that is, a membership 

made up of representatives who are subject to a higher internal authority, 

is incapable of making firm decisions."- 38 / 

Further evidence of the neglect of CMEC is provided by the announce- 

ment by NASA and the Department of Defense on September 13, 1960, of the 

establishment of a joint Aeronautics Coordinating Board, unofficially to 

replace the Civilian-Military Liaison Committee. The agreement provided, 

as co-chairmen of the new board, the Deputy Administrator of NASA and the 

Director of Defense Research and Engineering, The announced objectives of 

the board, consisting of panels in various technical areas, were to: "(1) 

review planning to avoid duplication; (2) coordinate activities of common 

interest; (3 )  identify problems requiring solution by either NASA or DOD 

and insure a steady exchange of infomiation," 
To the extent that coordination of both competition and cooperation 

between agencies is ineffective or inadequate, there is, on the face of 

it, reason to suspeee that scarce personnel and production and research 

resources, as well as money, are probably being used inefficiently. In 

view of the c o s t s  of space activities and the shortages of qualified per- 
sonnel it would be in the interests of NASA and the nation to determine 
through detailed and continuing research; 

What would be the advantages and disadvantages of specific 
cooperative and coordinated arrangements for the use of man- 
power, money, and physical resources between specific,agencies 
having interests in present and anticipated space research, 
developments, and applications?** 
To what extent do NASA and other space organizations compete 
f o r  the same resources and facilities, and what are the costs 
and benefits of such competition? 
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. . What are the foreseeable competitive and cooperative trends, and 
what are the estimated costs and benefits of continued cooperation 
and/or cornpetition in these areas? 

vised and implemented for coordinating and utilizing effectively 
the interests and capabilities of other agencies for the advance- 
ment of space programs, either through selective cooperation or 
selective competition? 

problems, both administrative and regulatory, which will con- 
front NASA? What studies can be undertaken now to anticipate 
future problems and lay the basis for efficacious resolution? 

a . . In the light of the three above problems, what means can be de- 

. a . What are the specific present and foreseeable jurisdictional 

Science vs, Engineering, and Basic vs. Applied Research. There are 

indications, sometimes subtle, that competition is growing within the science 

hierarchy of the federal government between space activities and the more 

traditional science programs; manifestations include competition for funds, 

panpower, and space roles -- as well as the breakdown or neglect of coordin- 
ation between agencies, While compelling needs sometimes dictate the 

urgency with which particular programs must progress, it is usually within 

a relatively static federal budget that such changes take place, sometimes 

at  the expense of related programs, There is a well-documented history of 

the relationship and to some extent the rivalry between so-called basic and 

applied researcho- 39' 

are usually reflected in the private attitudes of scientists engaged in 

competing fields.-- '*' 
to Congress and the general public by emphasizing applied research and 

calling engineering "science"; others, appealing to other publics as well 

as their own self-images, try to keep the traditional distinction between 

science and engineering and basic and applied research, Space activities 

have been defined as any and all of these by various groups in and out of 

government with various vested interests at stakeo- 41' But, at the same time, 

qualified observers have noted that in "big science," and especially in space 

activities, the lines between engineering and science and between basic and 

applied research are exceedingly difficult to maintain, given the intimate 

interdependence of engineering and science, the rapid pace of applying basic 

research, and the tendency to carry out what traditionally would have been 

basic research as a prerequisite for anticipated applications.- 

Other forms of competition between scientific fields 

Some organizations and their representatives appeal 

, 

421 

Organizational problems arise when who is to get what funds and priv- 

ileges for conducting which programs depends -- or is perceived to depend -- 
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on the semantics of the appeals made to fund sources and on which organ- 

izations are traditionally viewed as the proper ones for conducting science 
Or engineering, basic research or applied, Since both the definitions and 

the interests are flexible, even though frequently perceived as rigid or 
"real;" the problems of priorities and jurisdiction become vexing to the 

science and engineering communities in and out of government and to non- 

scientific administrators in government. 

discussed in the last section of this chapter.) 
(Other facets of this problem are 

It is worth questioning, then, what would be the organizational ad- 
vantages and disadvantages of updating the concepts of science, engineering, 

basic or pure, and applied research, within the scientific and engineering 

communities, Congress, the mass media, general public, and opinion leaders. 

Until this is done, many argue, competition for federal funds, priorities, 

and jurisdiction will be based on and will appeal to semantically invalid 

distinctions, This is believed to be especially SO with regard to the many- 

faceted space programs 

Research is desirable, then, to determine: 

a ., The extent to which competition for space funds and task juris- 
diction is based on misperceptions, within the competing organ- 
izations and/or misperceptions in those appealed to, about the 
distinctions between science, engineering, basic and applied re- 
search o 

Means for clarifying the interrelationships between these dis- 
tinctions in operationally meaningful ways -- or means for dis- 
carding these distinctions as criteria for assigning priorities, 
funds, and/or jurisdiction. 

e ., Means for establishing in appropriate places a tolerance for and 
appreciation of the desirability of space research with no appar- 
ent payoff 

Methods and means for establishing criteria for assigning priori- 
ties, jurisdictions, and funds to space research in concert with 
other scientific and engineering activities in the government. 

Implications for federal-state relations 

At present, civilian launching complexes are few, and for the most 
part are associated with military installations. 
that if the range and variety of civilian space activity increases, NASA 

will need its own sites, Some of these would be located in various states 
and might be subject to state regulations. NASA, as a civilian organi- 

It is not inconceivable 
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zation, cannot elaim military necessity in order to expropriate land. 
regulations regarding the siting and control of dangerous operations may 

require various adjudications and arrangements between NASA and state 

agencies, which may not be easily compatible, There may be foreseeable 

legal, health, and safety problems which make it worthwhile for NASA to 

study: 

State 

Means for most effectively reconciling the possibly conflicting 
interests of the sites and the states in which they operate, 

There may also be strong pressures on NASA to permit various types of 

state-promoted participation in the space effort such as already exists in 

the atomic field, for many states make intensive efforts to bring in organ- 

izations to enhance their economy or stature, Moreover, it is not incon- 

ceivable that groups of states would have an interest in launching special 

rockets for local weather tracking and detecting purposes, Groups of states 

also, as well as individual states, may find it worthwhile investing in 

training, testing, launching, and research facilities in the space field, 

as a device for retaining and attracting academic personnel to state uni- 

versities, as a means of attracting high caliber students, and as an in- 

ducement to industry. With the development of solid propellants, some 

states, having safe launching and flight tracks out to sea or over unin- 

habited areas, may wish to promote actual rocket launchings. 

There would appear to be both opportunities and problems in connection 

with state participation -- opportunities to expand interest in and contri- 
butions to the space program, and problems of regulation and control in- 

volving federal-state relationships, Therefore, research seems desirable 

to determine: 

.. Whether or not and, if so, in what ways states could be involved 
productively in space activities. 

. If state participation is desirable, what incentives might en- 
courage it and how might federal space programs provide the 
incentives? If undesirable, what restraints on space activities 
can the federal government impose effectively? 

and regulation problems need to be solved to permit partici- 
pation, and what are the means for solving them?- 431  

. 
e If participation is desirable, what state-federal coordination 



Science Advisory Activities and Government Policy 

It is generally conceded that space activities and science in general 
have become inextricably intertwined at the governmental policy making 

level, so that policy about one must inevitably affect policy about the 
other. This intertwining of interests, while not new in degree to science 

or government, has clearly received special emphasis as a result of the 

special and spectacular role of space activities in government policies, 

both domestic and international. Probably more than any other scientific 

and engineering activity, the space program has emphasized and dramatized 

the intricate problems of assigning priorities to competing and cooperating 

scientific and technological efforts and of integrating new men, new ideas, 

and new technology effectively into the already conflicting and competing 

operations of a complex democratic government. 

Inevitably, then, the significance and priorities of the many roles 

of the scientist as scientist, government adviser, special pleader, pro- 

moter, and everyday citizen have become exceedingly murky in his own per- 

ceptions; in the perceptions of the non-scientists, with whom he must work 

at the policy levels of the government; and in the perceptions of those 

outside of the government who report on and interpret the interrelated 

activities of government policy advisors and policy makers, both scientist 

and non-scientist, It follows that among the major on-going implications 
of space activities are their effects on the interrelations of scientist 
and engineer as advisers and adriniscrators at high government levels to 

the non-scientist administrator and t o  government organization. 

While much has been written from a. philosophical point of view since 

World War I1 about this new role of science and scientists in government, 

there has been little evaluation of  the operational aspects of the relation- 

ship. How, for example, is the relationship working out? Are scientific 

considerations being used adequately in policy formulation? Do scientists 

communicate effectively with political experts? What happens to the 

scientist when he steps into the political arena? And, perhaps more im- 

portant, is there consensus mong the people involved as to the role 

science and scientists are -- or should be -- playing at the governmental 
policy level?- 44’ 

goals and the work of agencies in the pursuit of these goals cannot be 

done at the most effective level unless the role of the scientist and 

. 
The recruitment of personnel to fulfill government space 



engineer as policy advisers with regard to the goals is clarified and for- 

malized d 

Interviews with quaixfled persons revealed two overlapping areas of 

controversy about the role of the scientist at the policy level of govern- 

ment,' There were varying ideas (1) of what should be the function and 

organization of government scientific advisory groups in politics, and (2) 

of what should be the role of the scientific adviser, These ideas will be 

discussed in the subsections that follow 

What should be the function and organization 
of government scientific advisory groups? 

Views Regarding the Office of Special Assistant to the President for 

Science and Technology- The respondents here included staff members of the 

Office of Special Assistant to the President for Science and Technology and 

members of executive agencies that use the services of the office. Some 

respondents felt very strongly that the responsibility of a presidential 

science advisory office was to advance science on a broad front and to 

integrate the interests of national science policy into public policy, 

Others felt, also very strongly, that on the contrary the office's function 

was to bring to bear on current special problems (including space activities) 

that segment of  the scientific community most relevant to and informed on 

the situation, even if the broader interests of the scientific communicy 

suffered at the expense of  a given program,- 451 

Views Regarding Science Advisory Groups in General, Another set of 

issues t a d  to do with organizational aspects of the advisory role: A t  what 

level of policy planning and policy making should the advisory group be 

introduced? Where should it be Located? What working arrangements should 

be utilized? 

Some felt that political agencies needed their own staff-connected 

technical personnel to act as translators for internal problems concerning 

technical matters, since it was believed that advice from technical people 

of other agencies was apt to be couched in the separate interests of that 

agency, An "objective" science agency was perceived by some to carry the 

danger of "scientific bias," and some respondents acknowledged tpat what 

they wanted were technical advisers with their own agency's bias, The con- 

trary view was also expressed that in-house technical staffs in non- 

technical agencies should be minimized if not eliminated in the search for 
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objective advice. There was little agreement on the level at which advice 

should be introducted or where the interaction should take place.- 461 

Concerning the problems of communication between the technical adviser 

and the nontechnical advisee views also differed. Among the respondents 
who saw ind felt serious communication difficulties (a few saw this problem 

area as insignificant, if existing at all), some saw them stemming primarily 

from semantic differences involving the use of unfamiliar symbols. On the 

other hand, there were those who denied any semantic conflict whatsoever, 

seeing the problem as one of differences in basic frames of reference or 

broad points of view 471 

Some felt it imperative to include top-level personnel -- departmental 
secretaries and commissioners -- on science advisory committees if the 
various factors for a single policy were to be integrated effectively; 

others were strongly opposed to including such top-level people, on the 

grounds that it was impossible for them to do the necessary homework and 
that they were so involved with acting out their institutional roles that 

they could not get to the heart of other matters. 

On the size of the committees, some thought that the twenty to thirty 

members frequently found in today's advisory committees are essential if all 

factors and viewpoints are to be taken into consideration. Others were 

fairly vehement about putting an upper limit of ten on the membership, as 

an absolute maximum for the type of interaction necessary for the integra- 

tion of the various factors into policy advice?, 

The whole question of che hoc advisory panel versus the on-going 
advisory function (either individual or group) produced a variety of reasons, 

quite equally divided, why one type was better than the other. Only one 

respondent listed advantages and drawbacks to both sides, implying that 

different problems might ea11 for different techniques. 

These various conflicting attLrudes about the proper role, purpose, 

degree of success, etc., of scientific advisory groups are important to 

examine because they indicate profound differences of perception and expec- 

tation about a very important and new phenomenon in our political system 

and in the value context of  the scientific ideology. The materials pre- 

sented indicate only enough of the nature of the problems and 0ppo;tunities 

in the relationship of science to policy to demonstrate that far more sys- 

tematic research is desirable if the nation, science in general, and space 

activities in particular are to benefit fully from this new arrangement. 
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The problems referred to are in an important sense not unique to this 

situation, They are characteristic of the problems facing new groups work- 

ing out new answers to new questions in a not-so-new larger context of 

cross-interests, traditions, and goals, The wealth of knowledge acquired 

in rdcent years about factors affecting organizational structure, confer- 

ence procedures, and small-group interaction deserves careful attention for 

its present utility and for the further research it suggests.- 481 

as basic research on these problems produces new knowledge, the opportunities 

of applying it to this particular situation will increase, But the situa- 

tion in itself also provides many significant opportunities for basic re- 

search on these matters if the necessary cooperation is forthcoming, 

Obviously, 

Clearly the first step in a Systematic examination of these problems 

would be more detailed interviews of  the sort on which the above recounting 

is based, By combining the findings of such interviews with the extant 

knowledge about organizational structure, the operation of small groups 

and conferences, and the special factors contributed by the political con- 
text, alternative approaches to the resolution of differences could be 

developed and perhaps even tried, Whether or not they might be tried de- 

pends of course on the quality of the suggestions, but, importantly, it 

also depends on whas in fact is and will be the attitude of non-scientists 

toward the application of scientific advice in a political context. It is 
by no means clear to what extent the use of scientists is based on (1) 
sincere commitment to the values of rational science, 32) ritualistic ap- 

plication of a “good thing;” or (3)  the desire for an added political 

tactic. Nor, of course, is it clear under what conditions these different 
perspectives (and others) pertain 

A s  a first approach to research in this area more systematic atten- 

tion should be given to, 

A detailed analysis (based on further interviews and observations) 
of the nature and relationship to each other of each o f  the dif- 
ferences of opinion regarding the matters discussed in the above 
paragraphs, Questions useful for this analysis would be, among 
others0 What beliefs, expectations, and concrete experiences 
have led to and sustain the respondents’ opinions on-these vari- 
ous matters? What operating procedures and administrative organ- 
izations, under what specific circumstances, would the respondents 
recommend to best accomplish what they believe to be the functions 
of science advisers? What do respondents believe is wrong with 
the positions taken by those who disagree with their inter- 
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pretations and recommendations and what adverse consequences 
do they perceive as following from implementation of those 
positions? 

e e An examination of the effects of scientific advice on policy 
making. Among the questions to be asked: How do antecedent 

6 advisory recommendations compare with actual policies? What 
are the factors which constitute pressures to accept or reject 
advisory recommendations? 
group actions -- and on those they advise -- of membership in 
the group, of scientists who are also doing research under govern 
ment sponsorship? What factors are involved, resolved, or re- 
main as persistent sources of conflict for advisers and their 
clients when Scientists are members of more than one advisory 
panel whose respective interests are in conflict or complemen- 
tary? 

What are the effects on advisory 

e e An attempt to discover the underlying values and goals of science 
advisory groups in their approaches to problems compared to those 
involved in the approaches of their clients. Under what specific 
circumstances (e.g., policy areas, types of decisions, techno- 
logical problems) and in what ways are these compatible and in- 
comp at i b 1 e? 

. . . The direct and indirect consequences of the matters discussed 
above for the organization and conduct of space activities policy 
planning. 

What should be the role of the scientific adviser? 

The first set of issues here has to do with the dual aspects of the 

advisory role of the scientist -- dual in the sense that the two spheres 
of scientific and political activity are involved, 

tendency to confuse the adviser with the administrator, even though in more 
traditional governmental activities there are usually clear operational 

distinctions between these two mutually incompatible roles. In the case 

of scientific activity,however, confusion is justified, since the roles are 
sometimes fulfilled simultaneously by one man. 

There is also a strong 

There was very Iittlz agreement 8mong the interview respondents about 

the manner in which the scientist should or does adapt to his dual role as 

adviser, Some felt that the adviser himself should have competency in both 

scientific and political arenas, while others believed that it was impor- 

tant to have each arena represented separately, with an emphasis on liaison, 

through the use of a "middle-man translator" or other improvements ?in the 

means for communication. Some saw the desirability -- and inevitability -- 
of the emergence of a 'knew breed" that would incorporate both roles and 

establish its own norms of expertise; others saw undesirable consequences 
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in this dual role in that it would centralize a function which should in- 

volve the blending of various points of view into a valid consensus. 
The interviews referred to the importance of defining operational and 

organizational rules regarding the role of the '@expert" (acting in the 

light' of his scientific experience and knowledge) to facilitate the dis- 
tinction between such an expert and the scientist who gets into the poli- 
tical arena "way over h i s  head by making irresponsible statements." The 

potential usefulness of such a definition of rules is illustrated by the 

presently conflicting attitudes held about scientists who do have quite a 
bit to say about nontechnical matters. While most respondents agreed on 
the necessity of viewing such a man not as an expert but as a citizen, some 

felt that he could contribute a very fresh, creative and important outlook; 

others felt that he not only confused the issue, but caused great harm to 
the scientific community as well. 

However, since such "expert'' roles have not yet been institutional- 

ized, individual factors play a very important part, not only in the effec- 

tiveness of operations during the interim but also in setting patterns for 
institutionalization, if and when it is established, Some respondents felt 

that when the government was fortunate enough to find that rare individual 

with the dual talent, actual operations did indeed "work like a charm," but 

the majority disagreed strongly on how this talent related to the adviser's 

effectiveness as a scientist,- 49/  

Similar differences of  opinion were clearly reflected in responses 

concerning the utilization of the dual role, Some felt that the scientist 
should be only familiar enough with the political sphere to know what kinds 

of advice or scientific contributions will be both acceptable and useful to 

the scientific community, For others, the minimal requirements for compe- 
tence in the advisory role involved not only an understanding of the bureau- 

cratic hierarchy in Washington and its infighting techniques but also a 
working knowledge of the whole political process and a command of good 

management principles; in other words, the adviser should become an integral 

part of the policy making process itself, Some termed it naive to think 

that a technical adviser only advises and has no policy making power; others 

held the contrary view, In-house training for awareness and sophistication 

in the "other" fields was suggested by many as a stopgap measure; others 
talked of developing graduare programs for engineers and scientists in fields 
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of government and policy, 
It is a popularly held view that scientists get in trouble when they 

try to explain their "technical playthings" to political experts. 

these respondents frequently indicated that they had had very little 

trouble eommunicating technical points to political people; the nontechnical 

points were the ones that had produced great difficulty and frustration.- 

(It may be that it is difficult to perceive the technical man in any non- 
technical role. There is considerable evidence that people unconsciously as 

well as consciously tend to evaluate what a person tells them in terms of 

the role in which they perceive him.-- 

However, 

50 / 

5 1 0  

Concerning the role of the scientific adviser in international nego- 
tiations, respondents ranged widely. Some limited him to quickly placing 

his scientific findings on the negotiating table, then leaving the room; 
others would have him sit behind the negotiator to answer technical ques- 

tions; still others believed he should negotiate as far into the political 

arena as he could go, 
to confusion on the question "When does a technical issue become a poli- 
tical issue?" Some of the respondents had themselves felt "used" for 

political negotiations, while others had felt no "pressure" at all, defining 
their task as the normal function of the adviser -- to bring technical and 
political requirements together, within the limits of Jeasibi1ity.- 

Most of the disagreement on this issue was related 

52/ 

Most of the conflicts thus discussed were felt to stem, in part, directly 

from the fact that a clear, strong, institutionalized image of the modern 
science adviser is lacking, Regardless of the source of the conflicts, how- 
ever, there was little doubt expressed about the adverse effect they can 
have on the functioning of the agencies the respondents represented. 

It was more or less agreed that: an initial conflict over whether or 
not to "get involved" in government advisory work may interfere with the 
recruiting of top-notch personnel for key positions. Nearly every respon- 

dent cited the recruiting problem as a serious one. Some respondents in- 

stanced the lack of stability in the range of possible prospects faced by 

the science adviser: his efforts may bring him anything from little or no 

recognition to very special Presidential treatment. Others spoke of the 
feeling of being in constant jeopardy in the advisory capacity; without 

institutional protection, an adviser is frequently attacked for causing 
problems in areas where he does not belong, 

as "accountability without responsibility." 
One verbalized the situation 
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The prefacing remarks for the research suggestions on the role of the 

science advisory group are also apropos for the suggestions that follow 

here, Deserving of considerable study, as well, is the changing role of the 

scientist in his own eyes, 
appear to derive both from the demands made by policy and politics on the 

traditional values of the scientist and from the changing values of the 

scientist. A number of observers have remarked that Lord Acton's comments 
on the corrupting influence of power did not explicitly exclude the 

scientisto- 53' 

scientific endeavor such as the space program, where activities areconduct- 

ed 
fronting the scientist when he is able to bring to bear his traditional 

value of the disinterested search for truth. 

The conflicts and challenges discussed above 

This observation may be especially pertinent in an area of 

in an atmosphere rich in circumstances and values not usually con- 

Research based on further and more detailed interviews should examine: 

a e The differences in viewpoint described above and the bases for 
them, in terms of values, beliefs, expectations, and experiences, 
so that these differences can be clearly understood and related 
to the role of scientific adviser, 

science administrator, and their respective users in the area of 
space policy, 
spectives of the three groups complement or confound operating 
procedures, policy making, and administration in specific cir- 
cumstances? ** 
The consequences for policy making of a lack of consensus on the 
image of the technical adviser's function, 
The nature of the dual role, How important is identification 
with the scientific community? Must a technical adviser be 
perceived as a scientist to be effective? Are there limitations 
or restrictions in being viewed 8 s  a representative of the 
scientific community? 
to remain closely identified in role as well as name with the 
scientific community after competence, skill, and leadership 
are demonstrated in political and administrative areas? 

e The relationship between the advisory technique and the problem 
area, What are the limitations and advantages of in-house tech- 
nical advisory personnel? Under what circumstances should an 
adviser have the "right bias" or "uneouched objectivity"? 
are the significant differences in role acceptability between 
advising for planning compared to advising for operations at the 
policy level? 

and personal biases, especially as the line between the values 
of the scientist and those of the political policy maker become 

. . . The operating relationships between the science adviser, the 
Precisely in what ways do the values and per- 

. 

Under what circumstances is it possible 

What 

a e a The possibilities of distinguishing between scientific advice 
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more diffuse at some levels of organization and under some very 
pressing policy circumstances, What organizational means, train- 
ing, and personal values can be used to keep the distinction clear 
when it is necessary that it be clear? 

“might be used to encourage and maintain the quality of politi- 
cally sophisticated scientists and scientifically sophisticated 
non-scientists who must work toward the same policy goals? 

, What kind of training, curriculums, and selection techniques 

5 



7. IMPLICATIONS FOR SPACE INDUSTRIES 

THE HIGH RATE OF CHANGE of space technology and the extent of government 

participation in stimulating, directing, and consuming this technology 

appear to have confronted the involved corporations (herein termed col- 
lectively “the space industry”), the federal government, and certain other 

sectors of society with a variety of problems -- economic, social, and 
organizational. 
some are old problems made acute by the special demands of space activities; 

and some may be old problems made to look new, unique, or important by 
association with the novelty of space activities. 

to solve both the new and old problems may have significant implications 
for corporate organization and philosophy, for public policy affecting 
government-industry relationships, and for the use of important national 

resources. 

Some of them appear to be new to our competitive economy; 

The efforts being made 

The material to follow is chiefly a reflection of various opinions and 
viewpoints of qualified observers of the space industry regarding what they 

believe to be significant aspects of the involvement of private industry in 
the space programOL’ When the opinions and viewpoints are summarized, it 

is evident that the issues that generated them are complex indeed, including 
as they do the special situation of the space industry, the intricacies of 
financing new enterprises whose end-results can at present only be surmised, 

and the role of government as both stimulator and regulator of a combination 
of technological and economic activity. 

seem to require a thorough knowledge of each factor involved and the inter- 

relationships of all factors. Much of this knowledge may need to be derived 
from intensive research -- which first of all should test the validity and 
pertinence of the issues themselves ., 

Two ambiguities that underlie many of the issues to be discussed here 

Resolution of the issues would 

should be recognized: 5 

1. It is unclear to what extent a specific corporate situation may be 
an examplar of the serious implications of space activities for corporate 

-125- 



-126- 

s t r a t e g i e s ,  government r e l a t i o n s ,  and the  consequences of these  f o r  soc ie ty  

a t  la rge .  I n  p a r t  t h i s  is because at least two types of  s i t u a t i o n  may give 

r i s e ,  each i n  i t s  own way, t o  problems f o r  and p r o t e s t s  from both government 

and industry:  t he re  a r e  €inns whose raison d ' e t r e  c o n s i s t s  e n t i r e l y  of  m i s -  

s i l r y  ind  space p ro jec t s ;  t he re  are o the r s  which conduct o r  wish t o  conduct 

s u b s t a n t i a l  a c t i v i t i e s  i n  the  space f i e l d  but  which probably are not  depend- 

en t  upon the  development of t he  f i e l d  f o r  t h e i r  corporate  surv iva l  (many 
members of t he  e l e c t r o q i c s  indus t ry ,  fo r  example, are i n  t h i s  category) .  

The impl ica t ions  f o r  each category are obviously d i f f e r e n t  i n  kind and i n  

degree 

2.  The present  s i t u a t i o n  confront ing the  space indus t ry  and govern- 

ment der ives  c h i e f l y  from a background of  m i l i t a r y  rockets  and m i s s i l r y ,  

The non-mil i tary space program has r ecen t ly  played a r o l e ,  but the  f u l l  i m -  

pact of the  program i s  ye t  t o  come -- as and i f  peaceful space a c t i v i t i e s  

expand g rea t ly .  

o r  what t h e  impl ica t ions  will be fo r  possibly d i f f e r e n t  combinations of 

problems remains t o  be seen and s tudied .  

Whether the  p ~ = ~ b l e ? m s  w i l l  then be the  same as they a r e  now, 

I n  the  l i g h t  of these  ambigui t ies  and of o the r  prel iminary consider-  

a t i o n s ,  research would be des i r ab le  to: 

. e e S e t  c r i t e r i a  f o r  def in ing  and discovering the  corporate  s i t u a -  
t i o n s  which are baing s i g n i f i c a n t l y  a f f ec t ed  by space a c t i v i t % e s .  

e Determine which of the  t rends and problems descr ibed h e r e  (or 
otherwise known) do and w i l l  de r ive  from peaceful space a c t i v i -  
t ies  and do and will have s ign i f i cance  f o r  t he  general  charac te r  
of  corporate  organiza t ion  and a c t i v i t y .  

Determine which o f  these t rends and problems are t h e  p r i v a t e  
business  of  p r i v a t e  business8o and which have consequences of  
s u f f i c i e n t  public concern t o  mer i t  f u r t h e r  study. 

Examine the  history of teehnologfcal change i n  an environment of 
government p a r t i c i p a t i o n  t o  ti) discover  poss ib l e  tendencies and 
d i r e c t i o n s  In corporate  adjustment t o  such change and (2) d i s -  
cover whether the historicak p a t t e r n  ( i f  any) can assist i n  
understanding and a n t i c i p a t i n g  present  and fu tu re  changes i n  the  
space indus t ry .  ** 

e 

e e 

. 

Corporate Response to Space A c t i v i t i e s  b 

Space technologies are evolving a t  a high rate of  speed, and the  re- 

sponses of  corporate  s t r a t e g i e s  reflect the  ferment and change. conventional 
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price mechanisms and market relationships are claimed to be inadequate for 

coping with the needs of both private industry and government in regard to 

the new technologies. 

chief stimulator of new products complicates the role of the producer oper- 
ating in a profit-motivated economy. Yet the problems for industry, neces- 

sitating reorientation of many procedures, are in many respects traditional 
-- as are the solutions -- for corporations faced with the challenge of adjust- 
ing to and taking advantage of new technologies and new markets. 

less, certain corporate responses to space activities may represent poten- 

tially important and socially significant changes in the way firms operate 

and perhaps in the way important sectors of the economy will operate. 

The role of government as chief consumer and possibly 

Neverthe- 

Investments and risks in space enterprise 

For some firms, space programs have forced a reappraisal of traditionai 
precepts on profitable markets, long-term reinvestment or "plowback," and 
reasonable long-run risks or return on investment.2/ 
teristics of present space enterprise have affected outlooks in corporate 

philosophy: negotiated profits from limited production of custom-made 
space equipment; high precontract competition costs from company-sponsored 
research and development and contract preparation costs; the large propor- 
tion of professional personnel, and corresponding problems in personnel 

management and utilization; continual need to adjust capability to rapidly 
advancing technologies e2' 
ability to design and manufacture space components and its competence and 

skill in terms of facilities and manpower for industrial performance on 
space projects.) 

The following charac- 

("Capability" is used here to mean a fim' s 

Adjusting to the new conditions has meant for some firms changing 
their investment and risk outlook. Allocation of investment between short- 
term and long-term payoff from space contracts is apparently still a matter 

of trial in many cases. Decisions on what to do next depend in part on the 
prevailing optimism or pessimism about what the future holds for industry 
in the development and production of space activity components. 

opposing views have been cited here. 
Two 

One view holds that two situations will pertain (and probably a mix- 

ture of them), both of which will tend to keep the industry broad-based and 
perhaps expanding: 

for a series of space efforts, there will be enough of them manufactured to 
(1) once the government decides on particular components 
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permit some profit from a quasi-psoduct8on-line run of items; (2 )  ambitious 

space efforts will require research and development on a variety of alter- 

native solutions to each of an increasing number of problems, and this will 

support many companies working on new idem to meet new challenges. 
The counterview holds that it will be the natural evolution of the 

space industry to thin down t o  a very few companies, each producing very 

few products for one major client -- the United States Government. The 

argument is based on the assumption that the government cannot afford to 
carry second- and third-best proposals t o  insure the survival of the also- 
rans for a day when they might have the best proposal; this support pattern,, 
standard in the days of airframe competitions, can no longer be sustained 
because of the huge development costa. Therefore, sooner or later in the 

development of space systems, the contract winners will have achieved the 

special expertise and plant which those who did not participate in the con- 
tract will not have and cannot gain. 
new contracts would tend to go to the same firms, The argument then bifur- 

cates: either all system capabilities would be incorporated in one organiza- 

tion or there would be one or two contenders in each of the major fields -- 
propellants, engines, space frames, and so on, 

Thus, at a later stage of development, 

It is generally conced.ed that neither the economics of these possible 
evolutions df the industry nor the factors affecting the development and 

application of technology have been examined closely enough to permi t more 

than tentative appraisals ., "herefore, research would be useful to: 

. Attempt to foresee and delineate the economic, technological, 
and organizational bastore which might contribute to an eventual 
thinning down or expansion of the number and variety of organi- 
zations producing prime space activity products. ** 

Partially as an attempt to bs prepared for either eventuality or, out  

of a belief in one eventuality rather than the other, some firms have chosen, 

as one major strategy for meeting e,he prof i t .  and risk problems facing them, 

to invest heavily in broad-ranging research and development facilities.- 

These are intended to supply owe means f o r  generating methods and products 

permitting diversification into areas autside the traditional marlkets of 
the firmse2' It is also hoped tha t  they will give rise to sufficiently in- 
teresting new possibilities in the space area to stimulate the government 
to invest in feasibility studies, p~stotype development and the like, thus 

41 
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initiating a technological wave which, by virtue of its original role, t h e  

corporation could ride for several years as an especially qualified con- 
tractor? 

ments and payoff merit closer study: 
At least three implications of this approach to long-range ~nvest- 

'1, S h ~ u l d  the  methods and technologies developed through government- 

financed space contract research and development be the property 0 %  the 
government or the firm? If the results are to be government property (sub- 
ject towaiverby the government, as is now the case) how can the governmemrrt 

be sure that it has control 0ver the ideas and products, especially if the 

firm chooses not to patent them or to exclude from the patent crucial teeh- 

nological information central to utilization? There: has been much concern 
over such questions, Industry argues that the derivative ideas should be 

its own to patent, since space research, which it.conducts in part out of 

concern for the national interest, cannot provide profits sufficient a@ 

satisfy corporate interests, (This matter and recommended research are dis- 
cussed further in the section of this chapter on patents,) 

. 2 ,  How much research should the government do in-house and how much 
should it contract out - 5  when eachaof a number of firms has a broad range 
of R & D capabilities and specializations to offer? Further, what is the 
best distribution (and from whose standpoint) of outside research eopabal- 

it1cso sever  across-the-board facilities, each competing with the others  , 
o r  a number of facilities, each emphasizing one research sand devePopmewt 

a rea?  Research L S  necessary here to* 

Evaluate. the advantages and disadvantages of various levels and 
kinds of apportionment of R & D between space firms and NASA's 
in-house facili ties; and the advantages and disadvantages of 
various mixes of multipurpose R be I) facilities and special pur- 
pose facilities, ** 

3 .  To establish and operate their research laboratories and to demen- 

straec P capability that could expand into the development stage if ai :an- 

tract were awarded, some fima have a strong tendency to "stoekgfBe" scz t r~e  

engineering and scientific personnel in order to maximize chanGes for g a ~ n z c 3  

major contracts. Questions arise about the effective al%scatfon and L I S ~  of 

this national resource (This matter will be discussed more fully Pate9 f n  

this chapter,) 
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Small- firm participation 

Some observers: have expressed concern about the ability of small-scale 

enterprise t o  c~mpete and su rv ive  -- even as subcontractors -- since the 
usual growth and stability problems arc exacerbated 

forming intermittent roles in space e n t a r p r i ~ a . ~ ’  

only limited staffs and facilities ts compete €or and engage in space pro- 

jects; moreover, allowable p r o f i t s  on resea~rc’km Contracts, with little or no 
7 1  production, seim to eonfrapnt some small f i m a  with special difficulties.- 

In this regard, the impPicatfsws of longer-tern commitments to smaller enter- 
prises -- mfeasfbiie under current federal ’budget practice -- deserve care- 
ful  examination. Resaor~h is leecornended to: 

by the risks in per- 
Small firms can afford 

. . O  

. . .  

. D O  

Delineate the uwiqus p1~~bl.e~~ and opportunities which confront 
small fims which participate in peaceful space activities. 
(Case studies OW situations af t he  sort summarized in Note 7 
would be most helpful B W  t h i s  respect.) 
On the basis of the above findings, discover, if possible, means 
for deteminfmg the conditions under which small-firm partici- 
pation i n  space a c t f v i t i e s  is desirable. 

On the basis of the above, d ~ e l o p  legal and governmental facil- 
ities f o r  atgsistimg small-firm participation. In particular, 
determine the C Q S ~  amd benefits and other consequences of long- 
term fundihg o f  spec i f ic  space ac t iv i t i e s  compared to present 
govermenkal practices, 
approach B s ~  smd1 ffms as compared to large firms should be 
examinedp to0 0 

%%?le Taplicatfons of such a funding 

Negotiated cont.tacts and the social v a k ~ c  o f  space activities 

The enttre ~hilosophy of govexmeat contracting may need re-examin- 
ation in its implications f o r  both small anta large firms.g’ There is a 

basic difficwiltJ* to be resolved e o n e a ~ 3 9 ~ g  whaL is produced and at what 
price in the absence of  the convewtioaak nmrket relationships that normally 

prevail between s u p p l i e r  amd CQWSUFWI-~ 

role, not OXIPY as a! major consumer but as a stimulator of new products, 
negotiated deedsions Rave emerged as a major ec~n~mic arrangement alongside 

the conventional market and ~ K % C X  mechanisms .,?’ 
characteristic of weapon system przscmwaamt and of practices in atomic 
energy development, but the space e f f o r t ,  because of the special attention 

it claims, tends to draw particular attention to difficulties of arriving 
at price levels that  arrqmutually aaccept3ble to government and industry. 

As the government has expanded its 

These practices are a l so  
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Widespread d i s s a t i s f a c t i o n  has  been expressed by space firms over t he  

p r o f i t  margins allowed i n  the  negot ia ted p r i c e  on research con t r ac t s .  I n  

the  absence of  a price mechanism, however, the  "soc ia l  value" of space 

systems becomes e spec ia l ly  d i f f i c u l t  t o  determine.E/ 

maind whether t he  c r i t e r i a  a r r ived  a t  ou t s ide  a market mechanism are e i t h e r  

v a l i d  o r  s a t i s f a c t o r y  f o r  determining what from the  na t iona l  s tandpoint  i s  

worth producing, a t  what p r i c e  (and what p r o f i t )  and with what apport ion-  

ment of  publ ic  and p r i v a t e  funds fo r  research*-- ''/ Moreover, the  negot ia ted 

con t r ac t s  fo r  R & D can a f f e c t  the  u l t ima te  price of new products der ived 

from the  research and thereby can inf luence  the  competit ive pos i t i on  of 

firms and i n d u s t r i e s  involved through the  subsidy of  p a r t i c u l a r  technologies.  

The quest ion then re- 

A p r e r e q u i s i t e  f o r  b e t t e r  understanding of t he  i n t r i c a c i e s  of t h i s  

s i t u a t i o n  is a concurrence between indus t ry  and government on the  i n t e r -  

p r e t a t i o n  of i n d u s t r i a l  accounting as i t  relates t o  publ ic  finance.  Needed 

are adequate measures of corporate  c o s t s  and p r o f i t s  over the  long run where 

publ ic  funds become involvedo- 12' 

ance e f f i c i ency  on space con t r ac t s  i n  the  absence of  a p r i c e  mechanism i s  

a l s o  p e r t i n e n t  here.- 

The complex problem of measuring perform- 

13/ 

As ind ica ted  above, problems of c o s t s ,  p r o f i t s ,  and negot ia ted con- 

tracts are not  unique t o  space a c t i v i t i e s  and e spec ia l ly  not  t o  peaceful 

space a c t i v i t i e s ,  

including considerable  research,- 14/ 

research recommendations t o  suggesting tha t :  

Much a t t e n t i o n  i s  being d i r ec t ed  t o  the  matter i n  genera l ,  

Therefore t h i s  repor t  w i l l  r eserve  i t s  

. A systematic  e f f o r t  be made t o  de l inea te  t h e  economic and s o c i a l  
problems assoc ia ted  with the  negot ia ted con t r ac t  which a r e  uniquely 
cont r ibu ted  t o  i t  by the  goals  o r  opera t ing  na ture  of  peaceful 
and s c i e n t i f i c  space a c t i v i t i e s ;  and those aspec ts  of  t he  nego- 
t i a t e d  con t r ac t  s i t u a t i o n  which present  unique problems f o r  the  
conduct and cos t ing  of  peaceful  space a c t i v i t i e s .  

Such information should be usefu l  t o  those deeply engrossed i n  the  i n t r i -  

cac i e s  of t he  general  problem, i n  t h e i r  e f f o r t s  t o  develop con t r ac t  arrange- 

ments which meet both the  economic goals  of indus t ry  and the  economic and 

s o c i a l  goals of government. 

Manpower problems 

Space e n t e r p r i s e  presents  some firms with new and complicated manpower 

needs and personnel procedures, r e l a t e d  t o  t h e  g r e a t  i nc rease  i n  the  number 
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of professional personnel involved. Management personnel need special 

abilities to cope with the technical subject matter and also to coordinate 
an extraordinarily somplex variety of men and tasks.- 15' 

space technology teams and retaining them is a persistent challenge to man- 

Organizing creative 

agement: there seems always to be the possibility that scientific talent 
and engineering skill will disrupt a program by leaving, either to accept 
an attractive offer of better financial or working arrangements or to go 

into business for themselves. 

The personnel practices usual to a firm do not always work well with 

these innovative personnel, who seem, if effective use is to be made of 
them, to require special working environments and other kid-glove treatment. 

Practices considered useful from the profit and risk outlook of the firm -- 
the "stockpiling" of skill, for example, or the transfer of a man hired for 
work in a specific R & D area to unrelated activities where his talents can 
be applied to more profitable developments -- have apparently had adverse 
effects on the motivations of some personnel.- 16' It is not clear under what 

circumstances the turnover in industry personnel may increaseor decrease 

both the quality and cost of the space products finally invented and pro- 

duced. However, to the extent that government funds and national policies 
support the space industry, it is in the public interest to have these per- 

sonnel used as effectively as is possible. 

Space enterprise requires technicians and craftsmen who have meticulous 

"watchmaker" standards. The emphasis i s  6x1 custom-crafted skills -- to turn 
out a wide variety of prototypes in small quantities -- coupled with in- 
creased emphasis upon versatility, imagination, and adaptation -- qualities 
that were considered unnecessary or even undesirable in the days of mass- 

produced aircraft. There has been a corresponding upgrading in the main- 
tenance skills required €or the complex equipment supporting space activities; 

obtaining and maintaining very high quality work adds to the personnel pro- 

blems of the industry. 
Since, as noted above, it is very much in the economic and social 

interest of the nation, as well as of the organizations using them, to pro- 

vide the most effective working environment for engineers, scientists, and 
craftsmen devoting their creative talents to the space industry effort, re- 

search is desirable to: 

1 
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0 0 0  

There 

Eearn what personnel practices inhibit creativity and produe- 
tivity in the space industry environment; discover managerial 
and operational methods that will yield a more effective work- 
ing environment; develop means for encouraging industry to 
learn of and use such methsds, 

are wider public aspects, to the personnel recruitment problem 

which in the long run could have profound implications for both industry 

and other parts of society. If space firms want highly qualified managers, 
engineers, scientists, and craftsmen in the numbers necessary for the wide- 

ranging laboratories and production facilities, they can, with the support 
implicit lkn negotiated contracts, attract scarce personnel from other 

socially important activities 0 -  and especially from the laboratories and 
lecture rooms of universities and nonprofit organizations. They are there- 
by doing nothing wrong or that differs from the tactics of other industries 

in bidding for scarce personnel. The point is that the space industry has 
become a major source of competition for a scarce national resource for 
which many industries, nonprofit organizations (including the government), 
and universities are also, and will be, biddingyespecSally in, future years 

as 60~iety's demands in other areas increase. 
The following questions thew become of central importance: Are these 

scarce and valuable personnel being attracted to activities which use their 

creative abilities as effectively as possible? In the increasingly sharp 
competitive bidding for their skills, is the perspective of goals being 
lost -- by them and by the bidders? What interests have the greatest need 

to be served 9- those of the private corporation, of the institution of 
learning, of the nation, of t he  creative individual himself? This is a 
complex problem involving conflicting values about the individual, free 

enterprise, and the nation's needs, and careful study of the implications 

of pursuing one approach to the use of creative manpower rather than an- 
other is merited. 

Clarify, as much as is possible (1) the ethical, economic, social, 
o r  political nature of the problems of how scarce talent can 
and/or should be distributed, as required by the,pressing needs 
of society, and (2) the implications of such distribytion for the 
rights of free occupational choice and the free-enterprise right 
of competing for these personnel, What are the special contri- 
butions of the space industry toward complicating or resolving 
these problems? 
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Two fu r the r  problems i n  t h i s  a r ea  deserve spec ia l  a t t e n t i o n  (again,  by 

no means s o l e l y  i n  r e l a t i o n  t o  the  space indus t ry ) .  I[n the  f i r s t  place, 

t he re  has  been much concern both wi th in  and ou t s ide  the  indus t ry  over t he  

e f f e c t s  on the  research environment i n  the  u n i v e r s i t i e s  of i ndus t ry ' s  essays 

i n t o  so-kal led bas ic  research,  

cen t ives ,  the  space indus t ry  (among o the r s )  has  added s u b s t a n t i a l l y  t o  an 

undermining of an important s o c i a l  resource ( a s  w e l l  os t h e i r  fu tu re  per- 

sonnel supply) by a t t r a c t i n g  away from the  u n i v e r s i t i e s  the  teachers  and 

researchers  necessary t o  develop tomorrow's engineers and s c i e n t f s c s ,  It 

i s  not  c l e a r  t o  whet ex ten t  t h i s  i s  true o r , i f  i t  i s  t rue ,  what a l t e r n a t i v e s  

are a v a i l a b l e  t o  indus t ry  and soc ie ty  t o  compensate f o r  important imbalances. 

Research i s  needed to :  

It i s  argued t h a t ,  by providing spec ia l  i n -  

. Determine the  ex ten t  and ways i n  whish i n d u s t r i a l  recruitment of 
profess iona l  personnel i s  a f f e c t i n g  the  un ive r s i ty  research and 
teaching s i t u a t i o n ,  To what ex ten t  have teachers  and researchers  
l e f t  t he  u n i v e r s i t i e s  s p e c i f i c a l l y  because of  more a t t r a c t i v e  
o f f e r s  by indus t ry?  Are the re  demonstrable changes i n  the  
q u a l i t y ,  i n t e r e s t s ,  and commitment of  those who choose t o  remain 
a t  the  un ive r s i ty?  A r e  t he re  s i g n i f i c a n t  consequences f o r  t he  
q u a l i t y  and quant i ty  of teachers  as a r e s u l t  of  t h i s  s i t u a t i o n ?  
To what ex ten t  have consul t ing  r e l a t ionsh ips  between f acu l ty  and 
indus t ry  s t imulated o r  degraded un ive r s i ty  teaching and research? 
To what ex ten t  has  i n d u s t r i a l  a c t i v i t y  i n  bas ic  research a f f ec t ed  
research i n t e r e s t s  i n  the  u n i v e r s i t i e s ?  To what ex ten t  has i n -  
dus t ry  replaced the  un ive r s i ty  as a teaching and research 
f a c i  li ty? 

. On t h e  bas i s  of  the  above and o the r  r e l a t e d  quest ions are there 
reasons t o  be l ieve  t h a t  the  teaching and research funct ion of 
the  un ive r s i ty  i s  se r ious ly  threatened and thereby the  f a c i l i t i e s  
f o r  tu rn ing  out  new s c i e n t i s t s  and engineers? 
of  t he  space indus t ry  i n  complicating o r  reso lv ing  the  s i t u a t i o n ?  

Wkot i s  the  r o l e  

I n  the  second p lace ,  i n d u s t r i e s  ( including the  space indus t ry)  have 

been a t t r a c t i n g  engineers and s c i e n t i s t s  from coun t r i e s  where they are i n  

even scarcer  supply than here .  

t o  work i n  the  United S t a t e s ,  w e  may be depriving t h e i r  home coun t r i e s  of 

c r i t i c a l  s k i l l s ;  our no t iona l  pos ture  may s u f f e r  thereby, as w e l l  as  the  

A s  European and Asian s c i e n t i s t s  are drawn 

development of the  count r ies  involvede-- 17' I f  t h i s  demand for foreign 

sc ience  personnel p e r s i s t s ,  i t  i s  not  c l e a r  under what condi t ions the  re- 

s u l t s  may be good o r  bad f o r  soc ie ty  a t  l a rge ,  s ince  l i t t l e  i s  d e f i n i t e l y  

known i n  general  about manpower s k i l l s  i n  the  i n t e r n a t i o n a l  labor  market 
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that may be interchangeably usable from one country to another. 

is recommended to; 
Research 

. , Determine the various good and bad consequences for the nations 
involved from the exodus of their scientists, engineers, and 
craftsmen who are attracted to work in the United States. What 
is the role of the space irtdustry in complicating or resolving 
this situation? 

The space industry may, however, be making a special contribution to- 
ward easing the professional personnel reservoir for science and knowledge 
in general. The quality of personnel it requires and the attitude toward 
craftsmanship engendered by its necessarily exacting standards might also 

contribute to changes in perspective and ambition that could carry over to 
other areas of endeavor now suffering from shoddy efforts and indifferent 
attitudes. The stimulation of space projects may motivate more careers in 
science, engineering, and precision craftsmanship; the inflow could also 
encourage improvements in curriculums and education standards. 
desirable to know: 

It would be 

. . In what ways the recruiting and promotional activities of the 
space industry may be affecting attitudes toward quality work 
and ambitions about science and engineering careers here and 
abroad? Is there evidence that these activities encourage or 
discourage realistic career aspirations and expectations? What 
is or can be the  role of the space industry in stimulating work 
standards and providing motivation for education, so as to meet 
the anticipated needs of the industry as well of society? 

Industry and Government Relations 

The greatly accelerated pace and the increased scope and significance 

of peaceful space activity developments as well as the expansion and inten- 
sification of government involvement in the private-profit economy all 
emphasize the need for adaptation of the mechanisms that heretofore have 

maintained relations between industry and government. 

to delineate the issues clearly and to suggest new models which could be 
examined for their desirability as substitutes for traditional patterns of 

relationships. 
governmental policy and business operations are those concerning pricing 

Research is needed 

b 

Among the political and economic issues closely affecting 
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and the allocation of national product, the regulatory function, patent 

rights, antitrust policies, and space enterprise abroad. 

18/ Regulatory functions- 

Since the federal government is the near-exclusive purchaser of space 

components, certain regulatory functions are already implicit in contractual 
arrangements between it and industry. 

activities rule out a static legalistic approach that would disregard the 
operational and functional demands of society*- Since flexibility in 

adaptation to changing roles and operations for government and industry may 

be necessary to take advantage of potentialities in space activities, there 
would be benefits in examining the implications of a regulatory role defined 
in terms of an evolving public interest,20/ with the function able to act 

as a positive and socially enhancing instrument, rather than as a negative 
force to inhibit or control. 
market mechanisms, antitrust considerations, and the equitable criteria for 
issuing commercial franchises in space operations. An early recognition of 

the problems and issues in space development can benefit from the govern- 
ment's earlier supportive activities in economic development, thereby 
affording the opportunity to use the regulatory instrument judiciously, 

Political relationships between the regulatory agency and the space com- 
munity as these influence space functions and roles will also have to be 

taken into account. 

Complex technical problems in space 

Such an approach would take into account 

In addition to the economic implications, there are other technical 
operational aspects. 
private firms about commercial launching facilities for communication sat- 

ellites. Some feel it is not too early to study the conditions and provi- 

sions under which a space authority may eventually wish to control or 
license either the launchings of rockets or subsequent operations of space 

systems. 
wish to undertake launchings for industry or license them under franchise. 

Public safety and noxious use are two apparent areas of police-power reg- 
ulatory function, and further thought would be beneficial on the full range 
of licensing and control that may be necessary, 

the sharing of responsibilities among federal, state, and local authorities. 

(See Chapter 6.) 
safety standards and inspection systems for commercial space vehicles and 

Inquiries have already been received by NASA from 

Already at issue is the question of whether the government will 

Other factors may.warrant 

National and international institutions will have to set 
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space traffic, including launching and recovery areas, noise levels, and 

space vehicle radio frequencies. (See Chapters 3 and 8 . )  There are also 

problems related to indemnity liabilities of private firms here and abroad 
for accidents incurred at the launching pad or from re-entering space 

Whether the indemnity factor in space enterprise will loom as 
large as did safety considerations in nuclear energy radiation remains to 
be seen. Also to be considered will be assurance by public law (as under 

the Atomic Energy Act) of nondiversion of space activities to military pur- 
poses or other harmful uses, 

An overlapping regulation area has to do with nuclear powered rocket 
motors. Radioactive particles could be spread by malfunctions at launch- 

ing (if nuclear first stage engines are used or if upper stage nuclear 
engines are demolished on explosions of first stage chemical engines) or by 
impact on land or water if the nuelear engine fails to go into orbit or be- 

yond, 
power reactor in a satellite were to be demolished. 

bilities would seem to imply international regulatory arrangements. 

They could also be gut into orbit if a nuclear powered engine or 
These last two possi- 

In the light of the foregoing problems and issues, research is recom- 

mended to clarify: 1) concepts and objectives of regulatory functions and 
roles, 2) economic and legal implications of government-industry enterprise, 
and 3)  the role of interest groups as they affect the governmental authority. 

In particular: 

. A emtinuing study should be done on the economic and political 
objectives of regulation of space activities. Among the major 
questions: which space activities arg*to be regulated and what 
are tlwcontingantfaceors involved? 

plications of mixed public-private enterprise. Pertinent mater- 
ial may be found in the history of hydroelectric power and atomic 
energy development, "he experience of the Atomic Energy Commis- 
sion and the Federal Aviation Agency is replete with what appear 
to be analogous problems and may be suggestive of certain lines 

. * So that any proposed space regulatory function will not be static 
and thwart further potentialities for growth in the pertinent 
space activity, preparatory research would be desirable to clarify 
and sped fy the processes and arrangements involved, cbngres- 
sional appropriations and powers granted, and the potential in- 
fluence of space interest groups. 

. . . Case studies are also recommended on the economic and legal im- 

of solution"- 22/ 
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Pot en t po 1 i c ies 

The conflict over patent policy in space enterprise ostensibly concerns the 
ownership of devices invented by private enterprise and developed with public 

funds, but much of the inconsistency in arguments and confusion of issues 

stems from attempts to evaluate an invention law devised in the time of 
Benjamin Franklin and applied in the age of Von Braun. Organizational re- 

search within a much more complex industrialized society poses intricate 
questions on the implications of the patent system. 

The relative merits of the patent system in a free enterprise economy 

are not lightly resolved. A well-known political economist has concluded: 

"No economist, on the basis of present knowledge, could possibly state with 
certainty that the patent system, as it now operates, confers a new benefit 

or a net loss upon society."-- 231 

novate, originally encouraged by patent privileges, may now be paralleled 

or superceded by the encouragement of government support, especially in 
areas such as space activities. The issue over proprietary rights in in- 

24 / vention is not limited to arguing the pros and cons of the patent system.- 
Alternative means may have to be sought to encourage, for the national bene- 

fit, vigorous exploitation of new technologies, since under some circum- 

stances patents are considered inadequate protection and firms, therefore, 
decide to restrict the disseminationiof new findings entirely. 
The government's intentions, as expressed in present or revised patent 

policy, and industry's desire to retain title to technology that may be 

commercialized in the future must somehow be reconciled. Contractor equity 
is a matter that concerns efficient government operations, but the side 

effects upon our economy are of no lesser importance,- 

It bears noting that the incentive to in- 

25 / 

Aside from legal, institutional arrangements between government and 
industry, many scientists and engineers object to the kind of publication 
that is legally required under t he  patent system. 
the amount of scientific knowledge and the compromise in professional stand- 

ards that institutional and legal considerations often demand in preparing 

a patent statement. Legally avoidable scientific and technological infor- 

mation is purposefully left out of commercial patents to protect cqmpeti- 

tive positionso- 261 

that might exist alongside traditional patent practices, permitting alter- 

native means of publication. 

They object to limiting 

As a result, there has been speculation about new systems 

Such new systems would be intended to fit 
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much more closely to professional standards for scientific publication and 

would be designed to bring about an acceleration in the accumulation of 
knowledge, 

Clearly, the patent question transcends space interests, even if they 

have helped to draw attention to the problem. 
terms of the space industry's interests center upon the need to clarify and 

understand the issues about (1) the effects of patents in helping or hinder- 

ing creativity and enhancing or inhibiting the spread of innovation, (2)  the 

effects of the patent system upon other economic aspects of our society, and 

( 3 )  specific 3spects related to federal government patent policy, as follows: 

Research requirements in 

. Case studies are desirable on the way organizations may have used 
or avoided patents to enhance their own position in space activi- 
ties, and if the patents were so used, what the good or bad effects 
upon competition and the spread of innovation and information have 
been. Aspects meriting examination: 

Are there significant differences between profit and non- 
profit organizations in the way patentable ideas are handled in 
the space area? If there are differences, what, if any, are the 
effects upon creative output and professional standards? 

chases in stimulating industrial innovation? How does this com- 
pare with the contribution of the patent in stimulating indus- 
trial innovation? 'In the space industry in particular, under 
what conditions is government initiative and support considered 
a better path to profitable activities than that provided by 
patents? Under what conditions would investments in major devel- 
opments have been likely if the possibility of patents were the 
major s t imulus  instead of government support? 

Related to this, what are the prevailing attitudes in the 
space industry about the likelihood of getting patents on com- 
plex developments -- and of having them successfully contested 
or being able to contest a competitor's patent? 
cumstances is i t  believed that patenting something will weaken 
the firm's competitive position by revealing too much about the 
product and its manufacture? 

dealing with contractors -0 under the patent policy that retains 
wev= ~ ~ z b l e  government property rights, as compared with those 
agencies retaining only a "royalty-free, nori-exclusive" license? 
If so, what are the specific adverse consequences? What means 
could be used to avoid these consequences? 

. a In the light of the findings from such case studies, research is 
necessary to determine the specific areas of compatibility and 
incompatibility between patent law and space technology research 
and development,. 27 I 

nological inf~rnatio~~ and other claims on methods- and products 

What is the contribution of government programs and pur- 

Under what cir- 

Are there specific types of delays and difficulties in 

. a Research is needed to develop alternative ways to publish tech- 
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so as to retain proprietary rights without compromising the 
professional standards of the scientist and engineer. 

. . Under what circumstances would a uniform'federal agency patent 
policy be useful or desirable, at least from the standpoint of 
developing space activity products?%/ How does the patent 
policy of one agency affect that of another in dealing with 
contractors -- e.g., the Department of Defense and the National 
Aeronautics and Space Administration? Are there useful anal- 
ogies in the histories of government-retained patents by the 
Atomic Energy Commission as compared to the National Aeronautics 
and Space Administration: have valuable ideas merely disappeared 
into the files, or have they in fact entered the public domain? 

. . . How would patent arrangements with other nations affect the 
international aspects of space programs and our national posture? 

. . In the light of the findings of such studies as those enumerated 
above, how effective is the patent concept in meeting the inten- 
tions originally embodied in it? Can its present assets be 
enhanced and its liabilities eliminated in general or for specific 
situations (such as the space industry context), or are alter- 
native or supplementary arrangements necessary in this area of 
organized invention and complexly interrelated and interdependent 
ideas and methods? If the latter is so, what are the conditions 
which a supplemental approach must meet? 

6 

Restraint of trade considerations 

Space firms are proposing that the antitrust provisions be amended to 

permit large-scale cooperative enterprise.- 291 There appear to be good 

reasons for examining the legalistic concepts of competitive practice and 
"unreasonable restraint of trade" in the light of the functional require- 
ments of developing space programs efficiently, as well as from the stand- 

point of general public policy for avoiding monopolistic practices contrary 
30 / to the public interest*- 

Some observers argue that the great costs of space research and de- 
velopment and the interdependency of separate R & D organizations on the 
knowledge gained by each other imply that a more efficient arrangement for 

developing space activities would permit greater cooperation and integration 

between corporations than is now permitted by law. In particular, there is 
concern that, despite the growing need to pool information, some firms, in 

the light of the antitrust history, are very wary of exchanging information 
with one another because such exchanges might appear as collusion with in- 

tent to restrain trade. That such in fact might be the intent of the 

exchange worries other observers. This is a special problem for those firms 
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which have a "mix of  products" which include competit ive commodities i n  the  

open market. 

The pr ime cont rac tor  system i s  f e l t  by some t o  have inherent  i n  i t  

p o s s i b i l i t i e s  f o r  r e s t r a i n i n g  t r ade ,  s ince  the  p r i m e  cont rac tor  has  g r e a t  

power'over what parts of the  con t r ac t  i t  w i l l  do and what par ts  w i l l  be 

subcontracted out .  

economic concentrat ion,  and i f  so whether o r  no t  t h i s  tendency i s  cont ra ry  

t o  the  publ ic  i n t e r e s t ,  are sub jec t s  f o r  study.- 311 F ina l ly ,  i f  the  number 

of corporat ions involved i n  space e n t e r p r i s e  narrows down as described 
3 21 e a r l i e r ,  t h i s  economic concentrat ion w i l l  i t s e l f  involve monopoly issues.-  

Whether o r  not  the  prime con t r ac t  system i s  r e in fo rc ing  

There i s  a quest ion o f  whether i t  i s  poss ib l e  merely t o  br idge a gap 

between ex tan t  l a w  and practice o r  whether these  space-inspired i n t e r -  

dependencies c a l l  fo r  re th inking  the  e n t i r e  approach t o  lawful arrangements 

appropr ia te  t o  the  scale and mode of space en te rp r i se .  

quest ion a r i s e s  of how much r e l i ance  needs t o  be put on competit ion o r  

regula t ions  and how much can be accomplished through the  government's own 

purchasing p o l i c i e s .  

I n  genera l ,  the  

There are, o*f course,  many aspec ts  t o  r e s t r a i n t  o f  t r ade  which are not  

unique consequences of  space a c t i v i t i e s  but  which have t h e i r  in f luence  on 

the  space s i t u a t i o n .  

problems, too.)  Those s tud ie s  which have as t h e i r  ob jec t  an assessment of 

t h e  implicat ions of complex system development fo r  a n t i t r u s t  pol icy could 

be aided by research intended to :  

(To be sure ,  weapons systems developers face these  

. . . Make c l e a r  the  s p e c i f i c  aspec ts  of space a c t i v i t y  research and 
development which are inh ib i t ed  o r  s t imulated by e x i s t i n g  a n t i -  
t r u s t  l i m i t a t i o n s  on cooperation and da ta  exchange. A case  
s tudy approach should be of g rea t  value here .  I n  the  l i g h t  of  
these  s t u d i e s ,  spec i fy  what arrangements would bene f i t  the  space 
program; i n  what ways these  arrangements are incompatible with 
present  a n t i t r u s t  laws; and what changes might be introduced 
i n t o  the  laws which would bene f i t  t he  space program and y e t  
p ro t ec t  the  publ ic  i n t e r e s t  above and beyond the  requirements 
f o r  e f f i c i e n t  space system development, 

Space e n t e r p r i s e  abroad 
L 

The $12 b i l l i o n  na t iona l  defense budgets i n  West Europe, which include 

One firm a t  least has  expressed an i n t e r e s t  i n  market- 

rockets  and missiles, i n  p a r t  account f o r  the  establishment of  American 

firms i n  Europe.- 331 
i ng  d i sk  antennas and o the r  sa te l l i t e  t racking  equipment t o  such count r ies  
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as France, Japan, and Australia, and private firms now furnish a small 

number of rockets to foreign governments for scientific space probes.- 

If present trends continue, many space components may be developed or manu- 
factured overseas. Some overseas installations are already taking advan- 
tage of' foreign technological capabilities in space programs.- 35/ Lower 

costs in many cases also contribute to the move into foreign enterprise. 

341 

As space enterprise moves into foreign countries, it will be export- 

ing techniques and industrial capability either in extending markets or in 

seeking technical support. In the field of atomic energy, the "Nth" country 

problem is concerned with the diffusion of nuclear capability among many 

nations. This diffusion of capability carries with it contingent political 
implications of strategic power and control*- 361 

implications for the space duopoly between the United States and the USSR, 
Hence, the potential divergence or reinforcement of commercial and national 
objectives (and its expression in foreign policy) is a vital consideration 
in anticipating and planning for emerging space enterprise abroad .(The 
dealings between German and American firms during World War I1 over patents 
and markets is an indicative case where sharp divergencies developed be- 

tween legitimate commercial criteria and the national interests of security.-'$ 
On the other hand, the international competitive position of some aspects of 
space enterprise (such as global communications by satellites) m y  eventually 

become a question of national image, as was the case with our world maritime 

position and later with air power, 
Research is recommended to determine: 

There may be analogous 

37 

. e e The social and economic costs and benefits of exchanges of 
information, methods, science, and technology, related to the 
development and/or use of space equipment, between United 
States corporations and foreign organizations. Detailed study 
is necessary to systematically explore the complex relation- 
ships between foreign policy and its several goals, and the 
stimulation or inhibition of free enterprise overseas in the 
space area. 

the technology which may then be shared overseas' for private 

Worth special attention in this regard are: 
The role of the government in supporting and stimulating 

and/or national reputation purposes. - c  

The extent to which classified information. and/or devices 
associated with space may help or hinder opportunities 'for in- 
dustrial enterprise overseas, 

broader effects on the general competitive position of the 
United States by enhancing the comparative technological and 

The ways in which the exchange of information might have 
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production capabilities of this nation or other nations. Each 
of these studies should be done with particular space develop- 
ments or products and particular foreign policy goals in mind. 
An examination of a variety of these hypothetical situations 
should help indicate common problems which require legal and 
political resolution to meet both national and private interests. 



8. GENERAL IMPLICATIONS FOR INTERNATIONAL AFFAIRS 
AND FOREIGN POLICY 

THIS CHAPTER IS CONCERNED with t h e  i n t e r a c t i v e  r e l a t ionsh ips  of the  planning, 

requirements, and achievements of space programs with the  p o l i c i e s  and organ- 

i z a t i o n a l  arrangements of na t ions  and i n t e r n a t i o n a l  bodies.  At ten t ion  i s  

e s p e c i a l l y  d i r ec t ed  t o  the  i n t e r n a t i o n a l  implicat ions of space a c t i v i t y  and 

of i t s  c o n t r o l ,  regula t ion ,  inspec t ion ,  and operat ion t h a t  a r e  of broader 

aspect  than those s p e c i f i c a l l y  pe r t inen t  t o  such p o t e n t i a l  space events a s  

g loba l  communications and weather pred ic t ion  discussed i n  e a r l i e r  chapters .  

Pa r t i c ipa t ion  i n  space explora t ion  f o r  peaceful  purposes may not give 

any one na t ion  o r  group of na t ions  many p o s i t i v e  advantages over equal ly  

se r ious  p a r t i c i p a n t s ,  but each na t ion  o r  group would probably enhance i t s  

p o s i t i o n  r e l a t i v e  t o  those na t ions  which cannot p a r t i c i p a t e  o r  do not  

choose t o  do so .  However, t he  consequence f o r  a major power of p a r t i c i p a t -  

ing f u l l y ,  s l i g h t l y ,  o r  not a t  a l l  i s  s t i l l  l a rge ly  a matter  of conjec ture .  

Some informed observers be l ieve  t h a t ,  should the  major powers decide on a l l -  

out  competit ion i n  t h e i r  space programs, the  s o c i a l ,  economic, and m i l i t a r y  

e f f e c t s  of t he  a c t i v i t i . e s  (as ide from the  e f f e c t s  t h a t  the  opera t iona l  s t a t u s  

of i n t e r c o n t i n e n t a l  mi s s i l e s  wi th  nuclear  warheads is  a l ready  judged t o  have 

had) would not s i g n i f i c a n t l y  a l t e r  the  e x i s t i n g  r e l a t i o n s  among the  powers, 

although, according t o  one observer,  "the p re s t ige  e f f e c t s  may indeed t u r n  

out  t o  be the  major consequence of ou te r  space a c t i v i t i e s  i n  the  i n t e r -  

n a t i o n a l  system.t1L1 

l o g i c a l  developments w i l l  sharpen e x i s t i n g  tensions between the  United S t a t e s  

and the  Soviet  Union and provide f r u i t f u l  sources of new ones .... Cer ta in ly  

t h e  competit ive exp lo i t a t ion  of space opens a new arena f o r  the  conduct of 

co ld ,  l imi ted ,  and even hot warfare."- 

But i t  has a l s o  been surmised t h a t  "foreseeable  techno- 

21 

The f indings of the  research t h a t  w i l l  be suggested here may con t r ibu te  

t o  an understanding of how t h e  impact of a n a t i o n ' s  peaceful space program 

can be The s t u d i e s  a r e  pr imar i ly  r e l a t e d ,  however,to the  
oppor tun i t i e s  f o r  p o s i t i v e  advances i n  the  United S t a t e s  po l icy  of achieving 

-144- 
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a securely peaceful world through novel forms of international cooperation or 

unilateral operation in the space field. Although it is possible that space 

activity may eventually be totally internationalized, the assumption is made 

here that in the first instance the United States will have a major space pro- 

gram which will be substantially operated and financed domestically and matched 

in size and variety only by the Soviet program and possibly one or two others. 

(The implications of an exclusively internationalized or supranationalized 

program would call for studies similar to those suggested here, in that they 

should be designed to increase understanding of the ways in which space acti- 
vities may contribute to a peaceful world politics.) 

Space Policy and Its Implementation 

The guidelines for space policy as laid down in 1958 by national and inter- 
national. groups implied these outstanding stipulations: (1) that outer space 
be used for nonmilitary purposes only, (2) that outer space should especially 
be used for genuine scientific exploration, (3 )  that the contributions of both 
domestic and fsreigh nongovernmental organizations to space activities should 

be encouraged, and ( 4 )  that international organizations and other forms of 
international cooperation should play a major role in the use of outer space.- 41 

For a variety of reasons, these four stipulations have not been fully 

heeded since 1958. 
tablished at that 

control negotiation;21 

and to an unspecifiable number of basic experiments employing rockets and 

satellites. 
program now emphasizes a duality: NASA and its rocket and satellite activities 
are dedicated to a policy of "openness" and essentially peaceful endeavor, 

whereas the experiments and satellite systems of the Department of Defense 

are kept secret 0 -  t o  the extent that this is possible or militarily desirable - -  
and are intended to serve military purposes .61 
maintaining this duality in the international context is reflected in the 
occasional interpretations of scientific and technical feats as demonstra- 

The military interest in missiles was already well es- 
time and has not yet been the subject of serious arms 

it has extended to some specific satellite systems 

The organization and implementation of the United States space 

The inherent difficulty of 

tions o f  military prowess and of military testing and operations as innocent 
scientific inquiries. Scientific space exploration has been to some extent 

mixed with activities of two other types: those that primarily have military 
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applications, and those that primarily are propaganda efforts designed to 

maintain a popular image of our national stature as impressive and forward- 

looking .- 7 1  

The opportunities for private initiative which existed during the IGY and 

which some competent observers regarded as an essential contribution to the 
distinctive success of the IGY and the organization of its early satellite 

and rocket programs are either no longer present to the same extent or are 
kept within stricter bounds by the interests of both national and international 

governmental agencies. 
of our earth satellite programs were the responsibility of the U.S. National 

Committee for the IGY, operating under the nongovernmental National Academy 

of Sciences.81 
grams, and the Space Science Board of the National Academy makes recommenda- 

tions to NASA and otherwise acts in an important advisory capacity to operat- 

ing agencies. There has thus been some shift of planning and operations from 
nongovernmental to governmental organizations. 

Prior to the creation of NASA, the scientific aspects 

NASA now has the responsibility for satellite and rocket pro- 

The trend toward governmental responsibility is supplemented by a further 

trend toward national and bilateral activities as compared with the use of 

international organizations or multilateral mechanisms of international co- 

operation, The -- ad hoc committee which the United Nations established to con- 
sider the peaceful uses of space concluded that the United Nations should not 

play an active role in space operations. An early suggestion that the United 

States might launch complete scientific payloads that would be recommended by 
the Committee for Space Research (COSPAR) of the International Council of 

Scientific Unions (ICSU) appears to have been neglected in favor of bilateral 
arrangements, about which COSPAR is kept informed and its advice and comment 
sought .21 The plans of the International. Astronautical Federation to estab- 
lish an Academy of Astronautics and an Institute of Space Law have had no co- 

operation from Soviet and certain other participants, who stated that existing 
international arrangements in the space field were adequate.- IO/ 

It was the hope of many who were involved in the IGY and the early stages 
of our space program that important nongovernmental and international groups 

would play a significant part in furthering the United States' policy of espous- 

ing the peaceful and scientific use of space. That the hope has n6t been 

fulfilled to any large degree is undoubtedly owing in part to the sizable 

physical and economic requirements of many space activities and the rapid 
incorporation of space strategy into milicary strategy (compared to the race 
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of i t s  incorpora t ion  i n t o  nonmil i tary planning) as w e l l  as t o  the  mutual sus- 

p ic ions  of the  United S t a t e s  and the Soviet  Union. However, i t  i s  increas ingly  

c l e a r  t h a t  t h e  o r i g i n a l  pub l i c ly  s t a t e d  guide l ines  f o r  space po l i cy  were i n -  

capable  of being maintained undi luted -- because d e t a i l e d  knowledge of how t o  

maintain them was 1acking.- 111 

Good in t en t ions  alone cannot meet t h e  chal lenges inherent  i n  t h i s  complex 

They must be supported by a d e t a i l e d  working knowledge of t h e  bear ing f i e l d .  

of i n t e r n a t i o n a l  a f f a i r s  on t h e  design and opera t ion  of experiments, equip-  

ment, and organiza t ion  concerned wi th  t echn ica l  matters;  on t h e  d r a f t i n g  and 

nego t i a t ion  of enforceable  agreements about t echn ica l  sub jec t s ;  and on the  

accu ra t e  and t imely assessment of s o c i a l  and material  impacts of s c i e n t i f i c  

and technologica l  developments. The technological  and s o c i a l  complexity of 

t hese  problems w i l l  a l s o  r equ i r e  t h e  systematic  app l i ca t ion  of the  f ind ings  

of i n t ens ive  research  i n  t h e  behavioral  sc iences ,  such as anthropology, s o c i a l  

psychology, and sociology.  

One of t h e  sc ience  advisers  t o  t h e  President  has s t a t e d  the  need f o r  genera l  

research  i n  respec t  t o  the  whole of sc ience  i n  r e l a t i o n  t o  fore ign  a f f a i r s :  

"Essent ia l  t o  t hese  e f f o r t s  i s  the  development of an academic f i e l d  of teach- 

ing  and research  i n  the  i n t e r r e l a t i o n s h i p  of sc ience  and fore ign  a f f a i r s ,  i n  

o rde r  t o  provide educat ion i n  and b e t t e r  understanding of t h e  underlying s ig-  

n i f i c a n c e  and oppor tun i t i e s  of t h i s  re la t ionship."-  121 

Research on P o t e n t i a l  In t e rna t iona l  Aspects of 
Space Technology and Science 

Sharing of c o s t s  

The equipment systems f o r  a space program involve missiles, sounding 

rocke t s ,  e a r t h  s a t e l l i t e s ,  deep space probes,  and ground-based resources  such 

as t r ack ing ,  communications, launching, and recovery f a c i l i t i e s ,  t e lescopes ,  

and cen te r s  f o r  da t a  reduct ion and a n a l y s i s .  The c o s t  of such systems i s  s o  

l a r g e  t h a t  few na t ions  can support  a major program, and a t  present  only the  

United S t a t e s  and t h e  Soviet  Union do s o ,  a l though t h e r e  has been d iscuss ion  

of a mult inat , ional  European program,- 13/ The vast resources  requi red  f o r  t he  

United S t a t e s '  e f f o r t  - -  and those even more v a s t  foreseen f o r  t he  f u t u r e  - -  
have prompted suggest ions t h a t  world-wide cooperat ion be sought.- 14/ 

c o s t s  might be shared,  however, o r  what t h e  consequences might be f o r  t h e  ccn- 
t r o l  of p o l i c i e s  and program has not been made c l e a r .  

How the  
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The economic cos t s  of any space program must u l t ima te ly  be t r a n s l a t e d  

i n  terms of a l l o c a t i n g  spec ia l i zed  and the re fo re  f a i r l y  l imi ted  ma te r i a l s  

and manpower. Thus, supplementary background research  i s  des i r ab le  t o  

determine : 

. . . What a r e  the  s i z e  and na ture  of sharable  cos t s  of ind iv idua l  f a -  
c i l i t i e s  o r  pieces  of hardware and of s epa ra t e  u n i t s  of world- 
wide networks assoc ia ted  with space a c t i v i t i e s .  (Relevant e s t i -  
mates of the  t echn ica l  f e a s i b i l i t y  of having sepa ra t e  na t ions  
provide components f o r  each system might be a s s i s t e d  by the  
experience of NASA and the  Department of Defense with the  system 
of prime con t r ac to r s  and subcont rac tors . )  This genera l  inqui ry  
would provide one bas i s  f o r  assess ing  the  s ign i f i cance  of such 
shar ing  arrangements a s  those among NATO powers and the  p o s s i b i l i t y  
t h a t  the  domestic savings could be used e f f e c t i v e l y  f o r  o the r  
purposes ._ 15/** 

. . Which na t ions  a r e  p o t e n t i a l  supp l i e r s  of personnel t a l e n t s ,  s p e c i a l  
pieces  of hardware, and the  more rout ine  "housekeeping" needs of a 
l a rge  e n t e r p r i s e .  This inqui ry  could provide a bas i s  f o r  es t imat ing  
the  ex ten t  t o  which the  U . S .  program might be shared and a l s o  the  
v i a b i l i t y  of poss ib le  reg iona l  programs i n  Europe and Asia.%/ 

. . . Who would be the  p o t e n t i a l  bene f i c i a r i e s  from the  bene f i t s  gained 
by shar ing  c o s t s .  (From an i n t e r n a t i o n a l  po in t  of view, the  po- 
t e n t i a l  users  of s p e c i f i c  d i r e c t  and i n d i r e c t  products of a space 
program may wel l  be more l imi ted  than the  universe  of p o t e n t i a l  
s p e c i f i c  con t r ibu to r s  .) 

Clear  examples of i n t r a n a t i o n a l  payment arrangements a r e  furnished by 

t h e  hourly r e n t a l  use by NASA of the  J o d r e l l  Bank r ad io  te lescope  i n  England 

and r e l a t e d  equipment and the  purchase by var ious European na t ions  of t he  

Asp and s i m i l a r  U . S .  sounding rockets.- 17' 

t i s t s ,  government agencies ,  and businesses i n  h i r ing  fore ign  personnel t o  

c a r r y  on t echn ica l  i nves t iga t ions  o r  t o  process da t a  i n  t h e i r  own count r ies  

could a l s o  be informative.  It would be appropr ia te  t o  study: 

The experience of American sc i en -  

. . . Exis t ing  arrangements f o r  i n t e r n a t i o n a l  payments f o r  space sc ience  
o r  r e l a t e d  a c t i v i t i e s  and the  ind ica ted  oppor tuni t ies  f o r  f u r t h e r  
spec i fy ing  the  cos t s  and r e tu rns  of i n t e r n a t i o n a l  space a c t i v i t i e s  
on an economic b a s i s .  

The t echn ica l  operat ions on which var ious na t ions  cooperated during the  

I G Y  included many of s p e c i a l  per t inence  t o  space programs, among them the  pro-  

v i s i o n  of s a t e l l i t e  t racking  devices and launching of sounding rockets .  The 
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total experience - -  including the economic benefits that may have resulted 
directly from the space technology and activities of the IGY -- in this 
multinational cost sharing should provide useful insights into some of the 

problems of a shared space program.- 18/ It would be appropriate to study; 

~ . The costs and benefits of various IGY programs, and, in the light 
of those, the ability of different nations and their scientific 
groups to support such work on a continuing basis. 

The imaginations of the engineers and scientists involved in space pro- 
grams have demonstrated their capacity to strain the human resources and 

purse strings of even the mightiest nations. The enormous scale of the human 

and economic activities thus created has produced major administrative problems 
and a pressing need to establish mechanisms for coordinated and cooperative 

efforts. It is obvious that the international factors inherent in space 
operations magnify such problems; for example, the increase of science acti- 
vities on an international scale prompted the inclusion of an arbitration 

191 clause for the first time in the charter of an ICSU special committee.- 

The problems involved in sharing equipment and operations with friendly 

nations, let alone with suspicious political competitors, and in estimat- 

ing the ultimate benefits and cost of such sharing cannot be efficiently de- 
fined or solved on an ad hoc basis. 

necessary to determine: 

Very carefully designed studies are 

e e The economic, managerial, legal, and political aspects of 
specific (albeit hypothetical), economically motivated pro- 
posals f o r  booster, data center, or tracking station sharing 
by, for instance, NATO nations, or other groups of nations, 
or the United States and the Soviet.21 

At the present time the United States is providing financial support in 
one form or another for a very large portion of the free world's space program. 

(The consequences of this for the United States are not entirely clear at pre- 

sent, but they apparently include the development of a unilateral space policy 

on our part and -- possibly -- a reluctance to give financial support to some 
other scientific or nonscientific projects which might also further our 

international objectives.) There are a variety of ways in which support is 

given to foreign space enterprises. For example, certain U . S .  facilities 
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abroad provide f o r  l o c a l  p a r t i c i p a t i o n  and f r e e  use of equipment when i t  is 

not  otherwise needed. We a l s o ,  a s  noted e a r l i e r ,  con t r ac t  f o r  the  use by the  

hour of an e x i s t i n g  labora tory  i n s t a l l a t i o n .  

To some exten t  t he  p o t e n t i a l i t i e s  f o r  new space d iscover ies  by s c i e n t i s t s  

i n  fore ign  l abora to r i e s  thus depend on the  breadth of t he  mandate of funding 

agencies such as NASA, the  National Science Foundation, and t h e  Department of 

Defense. Other consequences of t he  s i t u a t i o n  are not  known, but should be 

known. Research is  necessary t o  determine: 

. . . The var ious ways i n  which f i n a n c i a l  support  i s  now given t o  
fore ign  space en te rp r i se s  and poss ib le  means of broadening the  
range of ava i l ab le  methods. 
between the  var ious domestic and fore ign  approaches t o  f inanc-  
ing research  should be examined. 
same problem i s  the  manner i n  which government agencies support  
academic and i n d u s t r i a l  research  and development w o r k . z / )  

. . . The ways i n  which fore ign  cur renc ies  r e s u l t i n g  from the  s a l e  of 
U . S .  surp lus  foods abroad, s p e c i a l  t a x  provis ions,  o ther  mechanisms 
f o r  encouraging publ ic  o r  p r i v a t e  expenditures and investments 
abroad might a i d  i n t e r n a t i o n a l  cooperation on our space program.Z/ 

. . . The inf luence U.S. economic support  i n  i t s  var ious forms can have 
on the  cha rac t e r ,  qua l i t y ,  and quant i ty  of s c i e n t i f i c  and techni -  
c a l  work done abroad. 

The s i m i l a r i t i e s  and d i f fe rences  

(A domestic equivalent  of t h i s  

Although the  d i r e c t  cos t  of supporting leading space s c i e n t i s t s  and 

engineers and t h e i r  i n t e l l e c t u a l  exchanges of ideas  and information is  small 

compared wi th  the  o v e r - a l l  cos t  of a space program, the  implicat ions of such 

support  i n  respec t  t o  the  i n t e r n a t i o n a l  aspec ts  of a space program should not 

be overlooked. S c i e n t i s t s  i n  every country a r e ,  f o r  ins tance ,  dependent on 

modest but never the less  t ang ib le  f i n a n c i a l  support  merely t o  keep themselves 

and o thers  informed of t he  cur ren t  s t a t e  of knowledge. It has been suggested 

by responsible  persons t h a t  t he  ru l e s  of COSPAR and i t s  parent  organizat ion,  

ICSU, governing the  expenses f o r  s t a f f  and t r a v e l  might l i m i t  the  usefulness  

of COSPAR a s  a r ep resen ta t ive  body which can maintain and encourage i n t e r e s t  

i n  space research.- 23/ 

Relevant knowledge and understandirg of t he  i n t e r p l a y  of f inancing,  adminis- 

t r a t i o n ,  program planning, and operat ions i n  the  context  of i n t e r n a t i o n a l  s c i en -  

t i f i c  and t echn ica l  a c t i v i t i e s  could be gained from case s tud ie s  o f :  
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. I The I n t e r n a t i o n a l  Atomic Energy Agency and t h e  manner i n  which 
economic arran ements have inf luenced i t s  p o l i c i e s  and t echn i -  
cab character , ,  %/ 

* . The admiq i s t r a t ion  and f inanc ing  of t h e  European Center f o r  
N u c l e a ~  Research (CERN). The Center has been discussed as t h e  
model, f o r  a European Space Research Organizat ion Gg/ 

. . O  'The arrangement whereby t h e  federal ,  government p a r t i c i p a t e d  i n  
t h e  Uvtited S t a t e s  IGY program wi th  e s p e c i a l  a t t e n t i o n  t o  t h e  
s a t e l l i t e  aad rocket  program a s  designed and c a r r i e d  out  by t h e  
Nat ional  Academy of Sciences.  This arrangement deserves  s p e c i a l  
s t u d y  because of t he  nove l ty  of t h i s  mechanism on t h e  American 
scerre, t h e  approval  which it  appears t o  have had among a con- 
s i d e r a b l e  number of s c i e n t i s t s ,  end t h e  d i r e c t  bear ing  of t he  
program on our  subsequent space p o l i c i e s  and programs. 

~ e The p r o p ~ ~ a l s  f o r  pub l i c  o r  p r i v a t e  f i n a n c i a l  support  of t h e  
a c t i v i t i e s  ~f t h e  World Meteorological Organizat ion,  The I n t e r -  
nat ional .  Fe lecomunica t ion  Union, COSPAR, a NATO Space Science 
grc"up, and the  IAF Acwderoy of As t ronaut ics  and I n s t i t u t e  of 
SFaee Law. These s h o u l d  be examined t o  d iscover  t h e  l i k e l y  
r o l e s  crf t he  f i m n c i a l  suppor te rs  and t h e  p o s s i b l e  impl ica t ions  
for internal ,  c o n t r o l s  over f inanc ing  and  f i n a n c i a l  dec i s ion  
making e- 26 / 

The. need f o r  spec ia l .  skills 

The ex t r ao rd ina ry  v a r i e t y  of special  s k i l l s ,  t a l e n t s ,  and i n t e r e s t s  

requi red  f o r  a Space program may exheuat t h e  spec ia l i zed  manpower r e s e r v o i r  

of any one n a t i o n ;  t h e  need 5uggests many oppor tun i t i e s  f o r  coopera t ion .  NASA 

opera t e s  - -  a l r r l e  or j o i n t l y  a -  a number s f  oversea5 opt ical .  t r ack ing  and mini-  

11s which employ o t h e r  t h a n  American personnel  i n  t e c h n i c a l  p o s i -  

A t + b ~ ~ g h  t h e  t a g k t  t~ be performed In such pos i t i on8  are q u i t e  

c I e a r l v  def ined ,  t he re  appears t o  be conviderable  room far resourcefu lness  - -  
For i n s t ance ,  where rec;earrch r t a t i o n s  may have oppor tun i t i e s  f o r  independent 

28/ $%pace sesearcb o-- 

A s n a w  program impose5 ercusual demands f o r  c l o s e  coord ina t ion  between 

s c i e n t i s t s  and engineers  and the  development of "teams" of p a r t i c i p a n t s .  It 

may a l s o  demand t h e  re t - ra in ing  of i nd iv idua l s  and t h e  in t roduc t ion  of new and 

exotic, uki1,l.s I n  t h e  i n t e r n a t i x a l  context t hese  demands pose a d d i t i o n a l  

problems Poss ib le  func t iona l  d i v i s i o n s  of l abor  e x i s t  between bas i c  des ign  

work, t h e  prepara t ion  of necessary  hardware ( inc luding  ins t rumenia t ion]  f o r  

s a t e l l i t e s  or rocket  -probe launchings, and t h e  processes  of record ing ,  ana lyz-  

ing,  o r  applying the  r e s u l t i n g  in€ornat ionO2'  I f ,  as  seems poss ib l e  i n  t e r n s  

of a v a i l a b l e  manpower resources ,  few ind iv idua l s  and groups here  or abroad 
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will be able to make a balanced contribution covering all functions, it would 

be desirable to study the significant political and social factors having to 

do with the allocation of controls and responsibility and with the distribu- 

tion of benefits and prestige associated with the final product. 

Professional scientists , engineers , and other specially interested per- 
sons may participate in the United States' program directly rather than as 

representatives of the interests of other countries or of international organi- 

zations. 

the program. It is possible that they would have differing ideas about the 
relationship of a space program to other competing endeavors. 

conflicting national loyalties; be looked upon with special respect or sus- 

picion by their countrymen; embarrass efforts at secrecy whether or not they 

are privy to secrets, since a well-trained mind can sometimes produce or 

analyze technical capabilities without benefit of confidential knowledge. Dii- 

fering estimates of suitable proportions of emphasis within or between space 

sciences and space technologies could be a source of disagreement between pro- 
fessionalshailing from variously oriented regions. Such disagreements could 

easily lead to international friction and hence weakening of our international 

posture. 

Such participants could be of varying advantage or disadvantage for 

They may have 

If participation of skilled individuals from different regions of the 

world becomes, as would seem likely, a prerequisite for a comprehensive space 

program or is desirable a lso  for major policy reasons, research will be 
necessary concerning: 

. * .  

. . .  

. . .  

The problem of standardizing terminology, procedures, and train- 
ing. 

Incentives for special training, working conditions, and personal 
economic security appropriate to different societies. In this 
context special attention should be given to the tendency of 
some persons or groups contributing skills to exploit secrecy or 
gain priority rights over scientific data; ways to coucteract 
this should be sought if the interests of science and the program 
could better be served by more complete sharing of data and skills. 

Appropriate means for instituting world-wide inventories of techni- 
cal talents and for measuring interests as they might bear on a 
space program. Such a study might build upon general investiga- 
tions already under way of scientific and technical resources 
and needs.- 301 
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The complex and costly supporting apparatus for most space science acti- 

vity makes it particularly important that persons who might provide key ideas 

be discovered and drawn upon regardless of their country of origin. 

is need for a more adequate knowledge of how to develop, use, and coordinate 

many' different talents in many different countries .- 
to this problem would be to study: 

There 

One useful approach 31/ 

. . . Instances of collaborative international and supranational 
scientific undertakings, including comparative studies of: 
foreign trainee and research programs as developed by uni- 
versities, the AEC, and the Defense Department; the opera- 
tion of CERN; and various technical aid projects of the I G Y  
program, including such situations as the integration of 
foreign scientists at IGY stations in the Antarctic that il- 
lustrate working relations between local and foreign-trained 
personnel. 

The activities of COSPAR and the IAF contribute on the international 
level to the recruitment and training of persons with skills needed for 

space programs. These organizations and perhaps others which may come to 

surpass them in importance need to be studied to determine: 

. . . The opportunities that are offered by organizations with inter- 
national scientific and engineering interests for the recruit- 
ment and training of scientists, and the political, economic 
or social factors that might facilitate or hinder these oppor- 
tunities. 

Since t.he end of World War 11 individuals from many parts of the world 

have come to the United States for training in nuclear physics and engineer- 

ing, in relation to atomic energy programs. Lt has been pointed out by in- 

formed persons that these trainees have not always been able to use-their 

new and very specialized talents effectively on returning to their native 

countries, and that this sometimes results in personal and official frustra- 

tions which can have serious consequences for the training programs and the 

enlargement of the specific technologies involved. In regard to NASA's offer 
to support foreign scientists on fellowships for training in space technology, 

it would be desirable, then, to examine the possible parallel in relation to 

the danger of overspecialization. Much basic information could be gained through 

study of: 
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. . . The p o s i t i o n s  now occupied by fo re ign  s c i e n t i s t s  who have been 
t r a i n e d  i n  nuc lea r  physics  s i n c e  World War 11, and t h e  prospec- 
t i ve  p o s i t i o n s  f o r  those  fo re ign  s tuden t s  who might be encouraged 
t o  s p e c i a l i z e  i n  some aspec t  of space sc i ence  o r  engineer ing .  

In' a d d i t i o n  t o  u t i l i z i n g  a l r e a d y  a v a i l a b l e  s k i l l s ,  t h e  oppor tun i t i e s  f o r  

developing such s k i l l s  i n  coun t r i e s  where persons having them are scarce o r  

nonex i s t en t  are  worth explor ing .  However, cons ide ra t ion  should be given t o  

t h e  fol lowing ques t ions .  In  t h e  l i g h t  of t h e  s p e c i f i c  va lues  and ambitions 

of such c o u n t r i e s ,  w i l l  t r a i n i n g  personnel  i n  t h e  s k i l l s  p e r t i n e n t  t o  space 

a c t i v i t i e s  be seen  as t h e  b e s t  way t o  use t h e i r  scarce, t a l e n t e d  manpower? 

Can t e c h n i c a l  p a r t i c i p a t i o n  i n  space - re l a t ed  a c t i v i t i e s  provide means a l s o  

of o t h e r  t r a i n i n g  and p a r t i c i p a t i o n  t h a t  would be u s e f u l  t o  t h e s e  coun t r i e s  

f o r  reaching t h e i r  own goals  (e .g . ,  ope ra t ing  hydroe lec t r i c  i n s t a l l a t i o n s ) ?  

Research is  d e s i r a b l e  t o :  

. . . Provide means f o r  c l a s s i f y i n g  United S t a t e s  space p r o j e c t s  i n  
terms of t h e  con t r ibu t ions  they  might make t o  t h e  economic o r  
o t h e r  development of s p e c i f i c  na t ions . -  3 21 

. . . Design and usemeans f o r  measuring long-run and shor t - run  
b e n e f i t s  which a n a t i o n  might de r ive  from t h e  e x p l o i t a t i o n  of 
i t s  var ious  c a p a b i l i t i e s  i n  t h e  sc i ences  and technology. 

tbe p a r t i c i p a t i o n  of o t h e r  na t ions  by t r a i n i n g  t echno log i s t s  f o r  
them i n  space a c t i v i t i e s .  

. . . Determine t h e  c o s t  and b e n e f i t s  t o  t h e  United S t a t e s  of encouraging 

The use  of technologica l  by-products abroad 

The d i scuss ion  i n  Chapter 5 of t h e  p o s s i b l e  by-products of t h e  space 

program included several t h a t  might have use  abroad. 

product  which may have p a r t i c u l a r l y  important i n t e r n a t i o n a l  impl ioa t ions  i s  

t h e  equipment t h a t  has been outmoded by t h e  r ap id  technologica l  advances 

dur ing  t h e  developmental phases of va r ious  space p r d j e c t s ,  

One s p e c i a l  form of by- 

The innovat ions needed i n  some reg ions  of t h e  world may d i f f e r  r a d i c a l l y  

A t echno log ica l  device  t h a t  i n  kinds and degree from those  needed i n  o t h e r s .  

has been rendered obsolescent  f o r  t h e  needs of a demanding development pro-  

gram by t h e  program's own rap id  pace may very  w e l l  m e e t  a p re s s ing  need i n  

ano the r  s e t t i n g .  The high degree of automation, m i n i a t u r i z a t i o n ,  and high 

r e l i a b i l i t y  t h a t  i s  necessary  i n  space technology sugges ts ,  f o r  i n s t ance ,  

t h a t  t l surp lus t '  devices  w i t h  t h e s e  c h a r a c t e r i s t i c s  might have s p e c i a l  use-  

e 
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fu lness  i n  reg ions  where,due t o  present  l a c k  of t e c h n i c a l  knowledge, mainte- 

nance s e r v i c e s  are  rudimentary.  Thus i t  would be appropr i a t e  t o  examine: 

. . . Prospects  and problems i n  t h e  d i s t r i b u t i o n  and peacefu l  use of 
su rp lus  space equipment i n  t e c h n i c a l l y  "backward" p a r t s  of t h e  
world.  

. . . Poss ib l e  ways of i d e n t i f y i n g  i n  advance s p e c i f i c  su rp luses  of 
u sab le  and adaptab le  f i r s t ,  second, and subsequent genera t ion  
rocke t s ,  payload ins t ruments ,  ground support  equipment, and 
communications systems which could c r e a t e  a v i a b l e  "foreign 
market .rt33/ 

. . . Poss ib l e  ana logies  between t h e  d i s p o s i t i o n  of su rp lus  space 
equipment and t h e  d i s p o s i t i o n  overseas  of World War I1 and 
more r ecen t  su rp lus  m i l i t a r y  and c i v i l i a n  equipment. 

and p r i v a t e  indus t ry  can and should a r range  overseas  d i sposa l  
of such su rp luses  and u t i l i z e  o t h e r  by-products of t h e  space 
program. 

. , . The bear ing  of p a s t  experience on how both government agencies  

Geographical f a c t o r s  and t h e i r  e f f e c t s  on space opera t ions  
and n a t i o n a l  p re roga t ives  

A coun t ry ' s  l o c a t i o n  may lend i t  s p e c i a l  importance w i t h  r e spec t  t o  

one o r  another  aspec t  of a space p r o j e c t .  

i n t o  s p e c i a l  o r b i t s  -- such a s  e q u a t o r i a l  o r  p o l a r  -- some loca t ions  are 

more advantageous f o r  launchings than  o t h e r s  .- 34/  

quirements f o r  va r ious  opera t ions  n e c e s s i t a t e  coopera t ion  from na t ions  whose 

s i tes  and t e r r a i n a l  f e a t u r e s  make them important t o  these  t a s k s .  Rocket 

soundings of t h e  atmosphere may a l s o  put a premium on t h e  use of c e r t a i n  

s i t e s .  

For example, t o  put  s a t e l l i t e s  

Tracking and recovery r e -  

Nat ional  e f f o r t s  t o  be independent of i n t e r n a t i o n a l  coopera t ion  and coor-  

d i n a t i o n  i n  r e l a t i o n  t o  t h e s e  cons ide ra t ions  may not  on ly  add t o  t h e  expense 

of a program, but  a l s o  r e s t r i c t  i t  i n  var ious  ways. 

b i l i t y  of some programs could depend on mul t ina t iona l  cooperation.-  35/  And 

of course  t h e  ex ten t  of cooperat ion w i l l  a f f e c t  both t h e  oppor tun i t i e s  f o r  

involvement of s c i e n t i s t s  and engineers  from d i f f e r e n t  coun t r i e s  and the  
361  kinds of s c i e n t i f i c  work undertaken i n  a given p ro jec t . -  

The technologica l  f e a s i -  

Because each geographical  l o c a t i o n  is  t y p i c a l l y  under t h e  c o n t r o l  of 

on ly  one n a t i o n  i f  i t  is not  p a r t  of t h e  high seas, important i n t e r n a t i o n a l  

a s p e c t s  are  thus  b u i l t  i n t o  many space p r o j e c t s .  

a n t i c i p a t e d  w i t h  t h e  a i d  of r e sea rch  concerned with:  

These may poss ib ly  be 
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. . . Problems and opportunities likely to arise from geographical 
assets or liabilities for particular space activities and the 
range of political an legal means available for suitable 

. . . Specific compilations and evaluations of the legal and political 
I factors affecting the status of testing ranges in the oceans, 

globe-circling reconnai&sanx devices of all types, and similarly 
identifiable problems .38/ 

. . Retrospective examination of how international legal and politi- 
cal problems were posed and disposed of in connection with some 
of the I G Y  activities. 

national responses.- 377 

Contributions to science 

Characteristically, major scientific discoveries and developments have 

ultimately transcended national boundaries, and there is no reason to sup- 

pose that those resulting from space programs will be exceptions. However, 

such a spacesdiscoverymay also have short-term advantages for the one 

nation or another that can exploit it, soonest. In such case, cooperation 
might then be effaced by a severe struggle, which the scientists them- 

selves would either participate in or be helpless to modify, and which 

would disrupt the program development of the nations involved. It seems 
obvious that a well-established and firmly regulated plan for global data 

sharing is the preventive measure that might best guard against such situ- 

ations. Thus the progress of science would benefit from studies that 

developed: 

. . . Comparisons and evaluations, from the standpoints of scientific, 
national, and commercial concerns, of the relative utility and 
applicability to expected space-derived data of practices devel- 
oped for international science data sharing. 
formal and actual arrangements for depositing data in the IGY 
World Data Centers, with special reference to the space sciences, 
might well reveal the particular problems and interests confront- 
ing scientific groups in different nations in their attempts to 
participate in the global scientific community. 

A study of the 

Of special importance for the advance of space science is the possi- 
bility that: some scientific discoveries or experiments may be temporarily 

or permanently impaired by unilateral national activities., Even assuming 

that an agreeable definition of purely peaceful scientific exploration 

could be arrived at, careful study will be required to determine: 
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. . . The suitability of possible controls over the launching and 
operation of scientific satellites and the means by which these 
satellites, or other space vehicles and activities, could be 
protected from interferences or destruction. 

The danger that space discoveries might be impaired by indiscriminate 

activities has been foreseen. Some of the requirements for protecting 

radio astronomy and investigations of the existence of biological organisms 

in outer space have been delineated;39/ other activities, however, which 

might effectively hinder future scientific inquiry must be expected. (The 

proposed orbiting of a belt of tiny wires as part of a communications system 

is a case in point; according to some scientists this could "block the pas- 

sage of signals employed in other vital space projects."- 401) 

Because of t.he global and all-encompassing nature of space science 

experiments, the actions of one nation or group could have an enduring 

detrimental effect on all scientific investigations of a certain sort. 

COSPAR has now assumed the obligation to protect the interests of science 

insofar as it can by alerting scientific communities to the possible con- 

sequences of rash space explorations and by stimulating voluntary agree- 

ments to take standardized precautionary measures. It cannot be assumed, 
however, that those scientists whose work would be most affected are neces- 

sarily in the best position to recognize the danger and effectively enforce 

the behavior which their science requires.- 41' 

research to determine: 
There is a need to initiate 

. a . Appropriate means for identifying and weighing the consequences 
for science and for society of irrevocable acts related to space 
exploration and exploitation. 

national regulation of scientifically undesirable space activities, 
. . Various means - -  available and further required -- for inter- 

The Status of Space Programs in 
International Affairs 

Within the foreign affairs context, a space program accelerates the 

blurring of the well-developed administrative and diplomatic distinctions 

between private and official activities and between military and peaceful 

activities. In the United States the distinction between the private and 

official activities of any citizen has been an important one, but it may 
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now have to be reinterpreted as the space program is developed and executed 

as an integral part of U.S. foreign policy. 
Traditionally,the private aspects of a scientist's work have been 

emphasized, but as scientific research increasingly requires more coopera- 

tive effort and financial support and produces information of obvious and 

direct national importance it takes on public and even official aspects. 

There is a question of both the manner and extent to which scientists here 

and abroad have been "instructed" in the interests of their countries and 

the extent to which governments have preserved domains set aside for the 

exercise of private and unofficial initiative on scientific and techno- 

logical matters having international implications. 

need to be identified and studied. 

tions between military and peaceful activities and equipment.- 421 

ponents of a full space program are not, however, inherently amenable to 

simple classification on this basis, as the following comment of a former 

leading scientific adviser to the government indicates: "1 find it just as 

difficult to differentiate between military and nonmilitary science as I do 
between national and foreign policy in this contracting universe. The 

electronic-nuclear-micro-organic-astronautical age in which we live is only 

a military age if we choose to apply chese scientific areas to military 

activities and becomes a peaceful age if we create peaceful applications 

for these scientific developments.f'- 

These intangibles 

Many international rules and regulqtions are based on clear distinc- 

The com- 

43 / 

There are many potential international ramifications of this lack of 

clear separation of military and nonmilitary aspects of space exploitation, 

some of which pose problems while others offer opportunities. Overtly 

peaceful explorations of space may conceal military preparations or else 

serve as demonstrations of potential military might, whether or not this i s  

intended;%' some military space activities may possess considerable in- 

herent technical and scientific interest and receive assistance and approval 

on that basis. However, nations may have an increasing interest in demon- 

strating, with the aid of objective standards, the exclusively peaceful 

nature of particular space projects .- 451 

to convince ourselves and the world of the distinction between our peaceful 

and military activities in space, it is desirable to understand the atti- 
46 I tudes toward these two types of space activity held by those in other nations.- 

If we plan to make major efforts 
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Popular and l eade r sh ip  a t t i t u d e s  i n  o t h e r  coun t r i e s  toward United S t a t e s  

reconnaissance s a t e l l i t e s  and toward s ta tements  concerning t h e  o r b i t i n g  of 

weapons merit careful .  eva lua t ion .  

l e c t e d  on t h e  matter, t h e r e  i s  evidence of a widespread f e e l i n g  t h a t  sa te l l i t es  

can  f a l l  out  of o r b i t ,  reach the  ground, and do g r e a t  damage. 

would not  be eased by t h e  r e a l i z a t i o n  t h a t  o r b i t e d  weapons would be designed 

t o  r e t u r n  t o  e a r t h  i n  f u l l y  ope ra t ive  "combat" cond i t ion .  P e r s i s t e n t  r e sea rch  

on and t e s t i n g  of m i l i t a r y  space systems may gene ra t e  an a t t i t u d e  of h o s t i l i t y  

toward a l l  space a c t i v i t i e s ,  no  ma t t e r  how much t h e i r  s c i e n t i f i c  na tu re  was 

proclaimed. There has been specu la t ion  t h a t  some na t ions  w i l l  encourage t h e  

development of observa t ion  s a t e l l i t e s ,  s i n c e  t h e i r  ex i s t ence  could reduce 

t h e  incen t ive  f o r  s u r p r i s e  a t tack,  and t h e r e f o r e  f o r  pre-emptive nuc lea r  war- 

f a r e .  Never the less ,  t h e  same na t ions  might we l l  r e s e n t  c a r e f u l  surveying of 

t h e i r  own sovereign a c t i v i t i e s .  

Although no d e f i n i t i v e  d a t a  have been col-  

This f e e l i n g  

C l a i m s  of t h e  leg i t imacy and peacefu l  va lue  o f  naviga t ion ,  communication, 

and weather s a t e l l i t e s  may be quest ioned,  s i n c e  the  value of t hese  t o  m i l i t a r y  

ope ra t ions  i s  a l s o  obvious; t he  claims may be e s p e c i a l l y  jeopard ized  i r  c i v i -  

l i a n  and m i l i t a r y  use r s  sha re  s a t e l l i t e s  and ground f a c i l i t i e s .  It would 

seem t o  be most important t o  in su re  t h a t  ac t iv i t i e s  undertaken i n  t h e  process  

of developing p rec i s ion  s a t e l l i t e s  of a l l  s o r t s  and i n  planning f o r  t h e  i n t e r -  

n a t i o n a l  coopera t ion  t h a t  w i l l  be necessary  t o  t h e i r  maintenance and use are 

not  construed by wor1.d pub l i c s  and t h e i r  l eade r s  as t h r e a t s - i n - d i s g u i s e  a g a i n s t  

s e c u r i t y  and sove re ign ty ,  

On t h e s e  va r ious  matters, r e sea rch  i s  appropr i a t e  t o :  

~ Ascer t a in  now and over t i m e  t h e  e,xtent t o  which p e r t i n e n t  pub l i c s  
and person3 I n  s i g n i f i c a n t  nat ion8 ( inc luding  Eas te rn  Bloc) sub-  
s c r i b e  t o  and b e l i e v e  i n  our  d i s t i n c t i o n  between m i l i t a r y  and 
peaceful apace a c t i v i t i e s  

. . Determine what c h a r a c t e r i s t i c s  of our  space a c t i v i t i e s ,  under 
what c i rcumstances,  a r e  perceived by them as w i t h i n  t h e i r  d e f i -  
n i t i o n  of m i l i t a r y  or peacefu l ,  and which are he ld  t o  be ambiguous. 

. e DetemtrPe what e f f e c t s  s p e c i f i c  m i l i t a r y  space a c t i v i t i e s  can be 
expected t o  have on fo re ign  i n c l i n a t i o n s  t o  be suppor t ive  of 
s c i e n t i f i c  and peacefu l  space a c t i v i t i e s .  

Develop mea173 f o r  a n t i c i p a t i n g  d i f f i c u l t i e s  i n  t h i s  a r e a  and over-  
coming them I f  poss ib l e  by adequate advanced explana t ions  and 
plans fm i n s p e c  ti on and csntral arrangements i n  which the  i n t e r n a t i o n a l  
commukiity is encouraged t o  p a r t i c i p a t e  
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Although technological advances have injected many complexities into 

the wide range of foreign policy concerns of the United States, it is reasonable 

to assume that ad hoc solutions are not necessary (and might be harmful) and 

that optimum solutions can be arrived at. It seems certain, however, that the 
solutions will. not be found without careful study directly concerned with 

international affairs and involving technical details of space programs. 

International cooperation on organization and control 

One pillar of United States foreign policy has been the support and 

encouragement of international cooperation and the control of aggression and 

armaments through the development of world-wide and regional international 

agreements and rule making, law enforcement, or operating organizations. An 

increasing number of expensive international scientific enterprises, includ- 

ing the IGY, the Antarctic and oceanic programs, and CERN, are being justi- 

fied in part by their contributions to peaceful constructive cooperation. 

A space program might make unique contributions to this policy (1) because 
of the global nature of many of its activities, (2) because of world-wide 

interest in the exploration and exploitation of outer space even though only 

two nations now have major space programs, and ( 3 )  because of the most 
significant new role being played by private or quasi-private international 

and transnational scientific organizations. 

Realistic emphasis upon the uses of outer space to further peaceful ends 

necessitates the recognition that the potential military and other aggressive 

uses of space may have to be actively controlled, by peaceful space means. 

Radio frequency interference, for instance, and the development and use of anti- 

satellite missiles can be forms of aggression in space, although they have 

little to do with direct military threats. On the other hand, satellite systems 
may contribute to arms control by helping to survey nuclear explosions in outer 

space or even those near the earth's surface.- 471 

Past experience with the development of international negotiations and 

organizations concerned with technical matters indicates that identification 

of the exact need and opportunity for control mechanisms of this sort requires 

considerable original study and accumulation of new knowledge. 

suggested, for instance, that "long before any agreement becomes possible on 

regulating or eliminating the use of outer space for military purposes, a 

design for the management of this region, under the auspices of the United 

Nations, could be set before world opinion, with the psychological and 

It has been 
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ideological bene €its inevitably redounding thereto . I r -  48' 

asserted that "lawyers can contribute significantly to the solution of 

legal problem a r j q i n g  from known and predictable contingencies; they can- 

not sensibly reenmend in detail rules to deal with contingencies wholly or 

largely unknown and beyond human experience. A viable Law of Space must be 

based on the facts of spacenl ' -  "' 
which would provide a needed background for interpreting more specific studies. 

Such a study would be concerned with: 

It has also been 

On this matter there is much to be learned 

. . . The circumstances under which international rules (1) anticipate 
o r  (2)  wait upon technical developments and the accumulation of 
experimce in respect to space matters. 

Control over t he  undesirable uses of outer space would in any case have 

to be focused on known. uses, l i k e l y  kinds of uses, and effective use capability. 

There may be significant analogies fo r  the space field in the arguments for 
and against international provisions for limiting or increasing membership in 

the "nuclear c1iJb." Of particular relevance would be studies of: 

. e . The expected capabilities of major powers for the exploitation of 
outer space and the political implications of an increased number 
of %pace powers. 

ir~ternat~innsl control or approval, and means for estimating the 
advantages and disadvantages to nations resulting therefrom. 

space activities, and the  existing or proposed international 
machineries for continued promulgation or revision of rules .- 

. . . The ways in which t he  more technically oriented international organi- 
zations, including some of the specialized agencies of the UN, might 
be concerned with the development or management of various continuing 
space operations .2/ 

. ~ . New types of international and supranational organizations which 
might, be created and the special problems which they may face as 
a result. of t h e  technical functions to be performed and the sizable 
budget Y invcal.ved 

. . . The kindr of activities that might be prohibited or subjected to 

. . . TEae exfating or proposed international legal rules covering 
5 0 f  

Control of non-.space activities with the aid of space projeFts and the 

use of space programs forrelieving world tensions and creating spheres of 

confidence may we21 require the kind of careful planning associated with con- 

trol over undesirable uses of space. The difference between the two types of 
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controls may be the greater need forinventiveness in the development of the 

latter, and advances in this area may depend on encouraging the study of: 

. . .  

. . .  

Among 

activities 

Familiar causes of international tensions which may be attenuated 
by the use of space technology or the findings of space science. 

The design requirements for space systems that are intended to 
demonstrate or otherwise prove their peaceful purpose. Such a 
study might explore the possible forms of inspection or multi- 
group control over facilities, equipment, personnel, operations, 
and results. 

areas of revolutionary technical achievement, interest in space 

is probably rivaled in some parts of the world only by interest 

in atomic energy matters. Neither of these areas is now immune to disparage- 

ment, however, and other areas of scientific and technological development 

may come to rival them in capturing the attention of nations. 

national interest in them may well shift from time to time and may or may 

not parallel the interests of scientific communities. 

Official 

In the context of human affairs, scientific activity is a means as much 

as an end in itself. It is not obvious that all nations are equally agreed 

on the importance of space science and it is not impossible that preoccupation 

with it by international science organizations or through other channels of 

foreign policy may alienate those who do not agree with this emphasis.- 

To better understand the usefulness of a space program in this context it is 

appropriate to conduct research on: 

521  

. . . The development of means for assessing the importance for nations 
of exploring and exploiting space as compared with the promotion 
of a 1 t e rna t ive technical development .s/ 

. . . The means by which interests in international cooperation can be 
reconciled with the concern of the sciences and of engineering 
for objective standards and uncompromised achievement .%/ 

Whether or not scientific activities attempt to divorce themselves 

entirely from international politics, economics, law,and public opinion, 

under present conditions they do have international implications beyond the 

natura1 science disciplines. International science organizations provide 
one means for fostering scientific activity or for restricting the spread of 

space capabilities. The lack of distinctions between private and official 
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activities of scientists and between peaceful and military science activi- 

ties in the context of a space program have suggested in the minds of some 

science statesmen a net increase of opportunities for complementary activities 

by a variety of official and quasi-private international organizations and 

rule making institutions and hence a greater choice of instruments for imple- 

menting the policy OF- national cooperation Further understanding of any 

such unique contributions by a space program, or its planners and implementors, 

to the promotion of international. cooperation could be aided by a study of 

. I , The distinctive,complementary, o r  competing space roles played 
by existing intern.ationa1 groups including the United Nations, 
UNESCO, COSPAR, and IAF,and others in existence or proposed,>kgC 

Relations with allies, adversaries, and neutral nations 

A nonmilitary space program might contribute to the objectives of 

(1) strengthening bonds with our allies, (2)  gaining the respect, confidence, 

and friendship of the governments and leading groups of selected neutral 

nations, and ( 3 )  achieving direct advantages against hostile powers by non- 

violent means. The general foreign policy objective of helping certain 

nations to help themselves might also be furthered. 

To developing nations, programs of aid may be more important than 

spectacular space events of no direct consequence for them.%’ Major space 

exercises conducted by a rich and powerful nation may be resented it it is 

believed that the nation is at the same time skimping on the resources it 

allocates to the developing countries. On the other hand, participation in 

certaisr space activities of perceived value to such countries could enhance 

their self-images and/or their international prestige. 

We must certainly ask whether or not those space activities which we be- 

lieve offer many benefits and opportunities are perceived as doing so  by 

persons in other countries. For example, the potential advantages of weather 

and communication satellites to the developing areas of the world appear to 

be substantial, yet there are many large problems and potential embarrassments 

also involved for the national leadership in these areas. As was suggested 

in the chapters on weather and communication satellites , program; of indoctrina- 

tion and information will be needed well before the time of realization of a 
specific activity. These programs might assist materially in developing 
attitudes and institutions compatible with the benefits to be derived from 
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It is  recommended, then,  t h a t  s p e c i f i c  s t u d i e s  be under- 56/ t h e  ac t iv i ty . -  

taken t o :  

. . . Determine what a c t i v i t i e s  need t o  be begun and rout ines  e s t ab -  
8lished i n  var ious  pa r t s  of the  world t o  prepare regions and 
na t ions  t o  take  advantage -- with  a minimum of undesirable  
consequences - -  of the  uses of space products .  

. . . Develop means f o r  i n s t r u c t i n g  appropr ia te  publ ics  on t h e  s i g n i f i -  
cance of contemplated space ac t iv i t i e s  o r  on-going events  t o  help 
them understand and use t h e  s o c i a l l y  important ideas  and i d e a l s  
i m p l i c i t  i n  p a r t i c u l a r  products of space a c t i v i t i e s .  

It has been argued, pro  and con, t h a t  American p r e s t i g e  i n  the  eyes of 

t h e  rest of t h e  world depends on the  success of our  space program, and p a r t i c u -  

l a r l y  on matching o r  exceeding the  Russian program.- 571 An assessment of t he  

da t a  a v a i l a b l e  from publ ic  opinion p o l l s  overseas does not  provide the  bas i s  

f o r  deciding t o  what ex ten t  our  present  and fu tu re  p r e s t i g e  is  indeed a func- 

t i o n  of our space e f fo r t . -  581 

Do w e  want people t o  l i k e  us ,  t o  emulate us ,  t o  send t h e i r  s tudents  t o  our 

schools ,  t o  buy t h e i r  heavy equipment and instruments from us,  t o  f e e l  w e  would 

win a war i f  a showdown came, o r  t o  tu rn  t h e i r  back on o f f e r s  and blandishments 

from the  Communist b loc?  "Prest ige"  means many th ings  and on t h e  s p e c i f i c  

i n t e r p r e t a t i o n  rests p a r t  of t h e  bas i s  f o r  assess ing  the  poss ib l e  implicat ions 

of space a c t i v i t i e s  f o r  enhancing t h a t  des i r ed  c h a r a c t e r i s t i c  .- 

Nor i s  what i s  meant by p r e s t i g e  a t  a l l  c l e a r .  

591 

A f o r e i g n e r ' s  no t ions  of how a country ought t o  behave v i s - a -v i s  a country 

which has "prest ige"  may not coincide wi th  our  ideas  of how i t  should behave, 

and the  reasons why s p e c i f i c  na t iona l s  regard us as a na t ion  wi th  o r  without 

p r e s t i g e  may not  co inc ide  wi th  t h e  reasons w e  t h ink  they  should have f o r  s o  

regarding u s ,  French reasons and responses may be q u i t e  d i f f e r e n t  from 

B r i t i s h ,  Congolese, German, e t c .  Thus the  r o l e  of space a c t i v i t i e s  i n  forward- 

ing  our n a t i o n a l  image can only be c l e a r l y  de l inea ted  a f t e r  dec is ions  are 

made about which a spec t s  of p r e s t i g e  we wish t o  enhance, i n  what p a r t s  of t h e  

world, f o r  what purposes.  I f  t h e  d i r e c t i o n  and e f f o r t  of our  space a c t i v i t i e s  

are t o  be p a r t i a l l y  a func t ion  of t h e i r  p res t ige-genera t ing  consequences - -  o r  

a t  least  are  not  supposed t o  adversely a f f e c t  behavior and a t t i t u d e s  toward 

us  -- i t  is  necessary t o  conduct s t u d i e s  t o  learn :  

. . . In var ious  coun t r i e s  how do p a r t i c u l a r  types of space a c t i v i t y  
inf luence  s p e c i f i c  people and i n s t i t u t i o n s  involved i n  the  
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governmental decision making process?C/ 
enter into the decision making process which may vitiate or 
amplify the contribution of particular space activities to 
our benefit or detriment'?** 

What other factors 

Because a space program, unlike many other programs in science and tech- 

nology, includes a great many rather dramatic planned events, an unusual oppor- 

tunity exists for understanding the consequences of these events for inter- 

governmental relations by comparing international conditions before and after 

the events. For this reason there is need for: 

. . . Retrospective and prospective studies of the measurable beneficial 
and adverse effects, for United States and Soviet influence on other 
nations, of particular space events, 

In addition to the matter of prestige, it would appear that there are 

qualitative as well as quantitative aspects to competition with Russia in the 

space area. Such factors as secrecy vs. publicity, feasible space programs, 

effective internal competitors for funds, relations with scientists in other 

nations, and access to other nations! territory may variously provide certain 

advantages or disadvantages to one side or the other. Without a serious 

research effort which considers the technical details of possible space 

projects, as well as their inherent merits, it is unlikely that the United 

States can understand, take fu1.1 advantage of, or guard against the built-in 

imbalances o r  differences in U.S.-USSR postures.- 61/ 

Specific studies contributing to this understanding and the develop- 

ment of possible opportunities include: 

. . A systematic and comprehensive identification of significant poli- 
tical, legal, and other social, as well as technical, differences 
in the postures of the United States and the Soviet Union as they 
may affect the international implementation and effectiveness of 
possible space projects. Such a study should include historical 
and theoretical analyses of the concept of political parity between 
the Soviet Union and the United States, which appears to have parti- 
cular significance in international programs for the peaceful uses 
of space. ** 

United States and the Soviet Union which may affect particular space 
projects. In this connection consideration might be given to the 
technical, and corresponding political or other social,significance, 
if any, of physical characteristics such as the equatorial belt; the 
poles of rotation; pairs of magnetic conjugate points; the relation 

. . . An analysis of the geographic differences in the positions of the 
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of var ious  land masses t o  the  seas i n  terms of launching, 
landing,  o r  su r f ace  s t a t i o n  network requirements;  and the  
genera l  movement of weather from<<west t o  east o r  of day- 
l i g h t  from east t o  west. 



9, ATTITUDES AND VALUES 

ACCEPTANCE OR REJECTION of technological  innovation by a s o c i e t y  i s  seldom 

exclus ive ly  a matter  of r a t i o n a l  assessment. A melange of personal  and c u l -  

t u r a l l y  defined va lues ,  a s  concepts of what i s  worth while ,  des i r ab le ,  good, 

and e t h i c a l l y  r i g h t ,  plays a l a rge  and o f t en  dominating r o l e  i n  generat ing 

the  a t t i t u d e s  t h a t  i n  p a r t  determine an innovat ion 's  fate.L1 

a t t i t u d e s  a r e  f u r t h e r  conditioned by the  l e v e l  of a person 's  a b i l i t y  t o  

understand the  use of t he  innovation and i t s  per t inence  t o  events and people 

wi th in  the  context  of t he  s o c i e t y  i n  which he l i v e s .  

Individual  

On the  o the r  hand, t he  impact of science and technology always has the  

p o t e n t i a l  f o r  changing o r  re inforc ing  the  a t t i t u d e s  and values t h a t  a r e  

fundamental t o  the  d i r e c t i o n  and content of pa t t e rns  of l iv ing . -  There- 

f o r e ,  i f  the  consequences of space a c t i v i t i e s  f o r  l i v i n g  pa t t e rns  are t o  

be understood, s o  t h a t  they may be an t i c ipa t ed  and planned f o r ,  i t  i s  de-  

s i r a b l e  t o  know a s  much as poss ib le  about the  in t imate  c i r c u l a r i t y  of the  

r e l a t ionsh ip  between a t t i t u d e s  and values and the  processes of s o c i a l  

change. Fortunately,  one of the  important implicat ions of space e f f o r t s  

i n  t h i s  regard is  the  ex t raord inary  opportuni ty  they o f f e r  f o r  studying 

these  processes of change - -  before,  during,  and a f t e r  t h e i r  occurrence.- 

21 

3/ 

The discussions of problem areas  i n  e a r l i e r  chapters  have of course 

included t o  some exten t  t he  r o l e  of s p e c i f i c  values i n  r e l a t i o n  t o  the  

implicat ions of a s p e c i f i c  problem. However, a t t i t u d e s  and values themselves 

c o n s t i t u t e  a problem a rea ,  s ince  one of t he  major products of t he  space 

e f f o r t  has been a v a r i e t y  of s t a t e d  opinions about t he  present  and f u t u r e  

impact of space a c t i v i t i e s  on them. The ex ten t  t o  which these  opinions a r e  

personal  expressions of an assumed "fact"  and the  ex ten t  t o  which they a r e  

based on empir ical  da ta  needs t o  be known, s o  t h a t  t h e i r  v a l i d i t y  as a bas i s  

f o r  po l icy  can be assessed.-  Such assessment i s  always important t o  the  

workings of a democratic s o c i e t y  i n  which p o l i c i e s  a r e ,  i d e a l l y  i f  not  always 

i n  f a c t ,  t he  r e s u l t  of an i n t e r a c t i n g  r e l a t ionsh ip  between pol icy  planners ,  

dec is ion  makers, and the  people, who may be e i t h e r  h o s t i l e  o r  support ive t o  

41 
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t h e  plans and dec is ions .  By the  same token, assessment would appear t o  be 

e s p e c i a l l y  important i n  regard t o  space a c t i v i t i e s ,  which, i f  p resent  plans 

and accomplishment hopes ma te r i a l i ze ,  w i l l  unavoidably have g loba l  conse- 

quences f o r  human a f f a i r s .  

Yet exact  empir ical  da t a  a r e  few, both about opinions on a t t i t u d e s  and 

about t h e  interworkings of a t t i t u d e s  wi th  the  events  of s o c i a l  change. Since 

t h e  space e f f o r t  may w e l l  be a most r a d i c a l  instrument f o r  s o c i a l  change, i t  

i s  appropr ia te  t h a t  agencies charged wi th  i t s  conduct should ass i s t  i n  pursu- 

ing  research  t h a t  may en large  t h e  s t i l l  s lender  s t o r e  of knowledge i n  t h i s  

problem area.  

Implicat ions of Space A c t i v i t i e s  f o r  National Goals 
and Tomorrow's World 

Many of t h e  knowledgeable persons who were interviewed during t h e  prepa- 

r a t i o n  of t h i s  repor t  -- o r  whose s ta tements  made elsewhere were read - -  ex- 

pressed deep concern and o f t e n  s t rong  opinions regarding the  proper r o l e  of 

space a c t i v i t i e s  i n  a democracy and i n  the  world i n t o  which w e  are moving. 

The substance of t h e i r  concern included both t h e  s p e c i a l  and complex problems 

t h a t  space a c t i v i t i e s  may pose and the  changes a l r eady  under way i n  t r a d i t i o n a l  

va lues  - -  changes i n  p a r t  r e l a t e d  t o  the  recent  h i s t o r y  of high rates of tech-  

no log ica l  change and t h e  pressures  f o r  s o c i a l  adjustment produced by innova- 

tion.?' That t h e  present  specula t ions  - -  and o f t e n  f i rm convict ions - -  of 

these  se r ious  s tuden t s  of space and s o c i e t y  demonstrated a v a r i e t y  of con- 

c lus ions  about the  r o l e  of space i n  r e l a t i o n  t o  s o c i e t y  suggests  t h a t  research 

would be he lp fu l  t o  c l a r i f y  the  assumptions a s soc ia t ed  wi th  t h e  arguments t o  

be discussed here .  

The r o l e  of space i n  the  world ahead of us 

Many observers  of t he  present  scene be l ieve  t h a t  eventua l ly  the  co ld  war 

of weapons must e i t h e r  become hot o r  be replaced by economic warfare  between 

East and West. Given t h e  l a t t e r  a l t e r n a t i v e ,  some of t he  observers  argue t h a t  

t h e  vast expendi tures  consequent on t h e  r i v a l r y  i n  s o c i a l  and economic develop- 

ment would probably s e r i o u s l y  reduce resources  and ambitions 

v i t i e s ,  a s i d e  from an occasional  s c i e n t i f i c  probe, because p o s i t i v e  humani- 

t a r i a n  r e s u l t s  of earth-based chal lenges could be r e a l i z e d  r e l a t i v e l y  quickly 

and without  t h e  in t e r im  f r u s t r a t i o n s  t h a t  are a t  present  c h a r a c t e r i s t i c  of 

f o r  space a c t i -  
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complicated space developments. It i s  assumed t h a t ,  i n  an a l l - o u t  competi- 

t i o n  between East and West f o r  economic dominance, the  East would probably 

p lace  i t s  major propaganda investments i n  devices l e s s  remote than space 

p r o j e c t s ,  and thereby reduce the  incent ive  f o r  a l l - o u t  space a c t i v i t i e s  i n  

t h e  United S t a t e s  t o  the  point  where the  program would be simply a usefu l  

technological  adjunct  t o  c e r t a i n  a reas  of s c i e n t i f i c  research.  Others,  

however, a s s e r t  t h a t ,  desp i t e  t he  demands made on resources and c r e a t i v i t y  

by a l l - o u t  economic warfare and the  assoc ia ted  r i v a l r y  t o  improve the  

s tandards of l i v i n g  i n  underdeveloped a r e a s ,  the  United S t a t e s  and Russia 

would continue t o  p lace  major emphasis on t h e i r  space programs as out -  

s tanding devices f o r  scor ing  propaganda v i c t o r i e s  and f o r  demonstrating 

t h e  r e l a t i v e  technological  and s c i e n t i f i c  prowess of the  two ideologies .  

Some informed s tudents  of the  mat te r  are unshakeable i n  t h e i r  b e l i e f  

t h a t  t h e  search  f o r  knowledge i n  space w i l l  encourage a l a rge  program t o  

support  and supplement the  search  and t o  make use of i t s  f ind ings ,  although 

they  acknowledge t h a t  a t  present  t he re  i s  no good reason t o  be l ieve  t h a t  

t he  government and the  "public" a r e  prepared t o  pursue space-derived 

knowledge, pr imar i ly  f o r  i t s  own sake,  a t  the  l e v e l  of resource and f inan-  

c i a l  investment p re sen t ly  going i n t o  these  a c t i v i t i e s .  

Another po in t  of view contends t h a t  space a c t i v i t i e s  w i l l  continue 

because they a r e  a form of c i r c u s  not only f o r  the  man on the  s t r e e t  but f o r  

h i s  leadersh ip ,  providing a sense of escape from the  profound f r u s t r a t i o n s  
61  and complexities of l i f e  on e a r t h - -  

A good many people a r e  convinced t h a t  i n t e rna t iona l i z ing  space is  the  

only way t o  insure  i t s  u t i l i z a t i o n  f o r  peaceful  a c t i v i t i e s  and t o  meet the  

eventual  magnitude of t h e  cos t  and e f f o r t  i t  involves .  Some of those who 

hold t h i s  opinion f e e l  t h a t  g rea t  new oppor tuni t ies  would be open t o  an i n -  

t e rna t iona l i zed  program and new c r e a t i v e  resources brought t o  bear ;  they 

poin t  t o  such an i n t e r n a t i o n a l  research  e f f o r t  a s  CERN, t he  European nuclear  

a c c e l e r a t o r  p r o j e c t .  Others f e e l  t h a t  i t  would e l imina te  what they consider  

t o  be the  ch ief  b a s i s  f o r  space a c t i v i t i e s  - -  East-West competit ion - -  and 

without such competit ion,  t he re  would be l i t t l e  o r  no pressure  f o r  expending 

resources  a t  the  l e v e l  held necessary f o r  fu tu re  la rge-sca le  space p r o j e c t s .  

In  o the r  words, i f  i t  no longer mattered who "gets t he re  f i r s t , "  t h e  incen- 

t i v e  f o r  g e t t i n g  the re  a t  a l l  would be r a d i c a l l y  reduced. 
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The r e l a t i o n  of space s t r a t e g y  t o  n a t i o n a l  s t r a t e g y  and needs 

With regard t o  our needs as  a na t ion ,  two general  problems a r e  posed. 

F i r s t ,  what i s  the  appropr ia te  p r i o r i t y  f o r  space a c t i v i t i e s ?  In view of 

the  always, increas ing  demands on manpower and money f o r  rou t ine  na t iona l  

needs and of the  many s o c i a l  and technological  a reas  i n  which manpower and 

money might be expended t o  produce o the r  important r e s u l t s  f o r  mankind, 

t o  what ex ten t  a r e  we j u s t i f i e d  i n  spending vas t  sums on space a c t i v i t i e s ? -  

Few suggest t h a t  they know the  answer, and many argue t h a t  research  on the  

problem of p r i o r i t y  assignment i t s e l f  deserves the  highest  p r i o r i t y ,  from 

t h e  s tandpoint  of the  u t i l i t y  of t he  advancement of science f o r  mankind.- 

Even among the  s c i e n t i s t s  i n  the  space community -- who might seem t o  have 

t h e  most t o  ga in  from space a c t i v i t i e s  -- t he re  i s  some concern a s  t o  whether 

an "a l l -out  space e f f o r t "  i s  i n  the  bes t  i n t e r e s t s  of sc ience  and the  na t ion .  

While t h i s  concern i s  r e l a t e d  i n  p a r t  t o  t he  an t i c ipa t ed  cos t s  of space a c t i -  

v i t i e s ,  t he re  i s  a l s o  a f ee l ing  t h a t  continued excessive a t t e n t i o n  t o  space 

may b l ind  the  po l i cy  makers t o  the  compelling needs and oppor tuni t ies  i n  

o t h e r  phys ica l  and s o c i a l  sc iences .  

7 1  
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The second problem involves the  proper in t eg ra t ion  and a r t i c u l a t i o n  of 

t h e  space e f f o r t ' s  r o l e  wi th  o the r  na t iona l  goa ls .  I f  i n t e r n a t i o n a l  competi- 

t i o n  i s  a major reason f o r  space a c t i v i t i e s ,  i t  is  argued t h a t  they should 

be much more c l o s e l y  coordinated with o the r  na t iona l  p o l i c i e s :  i f ,  f o r  

example, we i n s i s t  t h a t  our space program is f o r  peaceful  purposes, every 

e f f o r t  must be made t o  insure  t h a t  t h i s  image is  not embarrassed. 

Each of the  arguments and concerns discussed above has a number of 

important impl ica t ions .  As a whole they suggest t h a t ,  i f  t he  space e f f o r t  

has p o t e n t i a l s  f o r  bene f i t i ng  mankind under var ious broad sets of circum- 

s t ances ,  t he  p o t e n t i a l s  and circumstances need t o  be expl ica ted  i n  the  i n -  

t e r e s t  of b e t t e r  planning of space a c t i v i t i e s  i n  concert  wi th  o the r  worth 

while and expensive publ ic  s e rv i ce  a c t i v i t i e s .  This i s  e s p e c i a l l y  important 

i n  a na t ion  such a s  the  United S t a t e s ,  where po l i cy  is  s e n s i t i v e  t o  the  

a t t i t u d e s  of the  var ious pub l i c s .  For some of t he  quest ions posed, s y s t e -  

matic s tudy  can perhaps a t  t he  most i nd ica t e  t h a t  opinions on a subjec t  

a r e ,  i n  f a c t ,  only opinions;  thus space p ro jec t s  based on them shoul@ be 

undertaken wi th  the  f u l l  understanding t h a t  n e i t h e r  h i s t o r y  nor psychology 

guarantees  the  outcome prophesied,  no mat te r  how high the  source of t he  

opinions.  Background research  use fu l  f o r  such an eva lua t ion  would determine: 
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. . . The genera l  na ture  of t he  d i f f u s i o n  of new ideas  and a r t i f a c t s  
through s o c i e t y  and t h e  reasons why an idea w i l l  be accepted, 
forwarded, and incorporated by some groups under some circum- 
s tances  and r e j e c t e d  by o t h e r s .  

t i o n s  as these :  What f ac to r s  h i s t o r i c a l l y  have entered i n t o  
support  o r  r e j e c t i o n  of new ideas  o r  technologies? What was 
and wasn ' t  appreciated about t h e  p o t e n t i a l i t i e s  o r  l ack  of 
them i n  the  innovation and under what personal  and s o c i a l  c i r -  
cumstances d id  t h i s  occur? (For example, what were the  r o l e s  
of f a c t o r s  such as phys ica l  environment, p o l i t i c s ,  p e r s o n a l i t i e s ,  
l imi t ed  systems ana lys i s  c a p a b i l i t i e s ,  i n s u f f i c i e n t  communications 
t o  dec i s ion  makers, and n a t i o n a l  goa l s? )  In  what ways are previous 
innovations and the  s o c i a l  context  i n  which they  developed o r  were re- 
j e c t e d  comparable wi th  present  space innovations and t h e i r  s o c i a l  
contex ts  ? ** 

. An e s p e c i a l l y  worthy aspec t  of t h i s  problem e n t a i l s  such ques- 

I n  add i t ion ,  systematic  examination of t he  arguments summarized above 

should be undertaken t o :  

. . e Set  out t he  condi t ions under which s p e c i f i c  l i n e s  of argument 
would seem reasonably v a l i d  and those under which they  a r e  not 
l i k e l y  t o  p e r t a i n .  

The broad problems posed imply t h a t  research  i s  a l s o  necessary to :  

. e Attempt t o  develop systematic  methods f o r  ass igning  p r i o r i t i e s  
between competing s c i e n t i f i c  and s o c i a l  e f f o r t s  (where competi- 
t i o n  may be long term and involve personnel ,  money, publ ic  sup- 
p o r t ,  and c o n f l i c t i n g  a t t i t u d e s  and values),** 

~ . Examine the  na ture  of dec is ion  making needed a t  appropr ia te  
l eve l s  t o  develop methods f o r  coordinat ing space po l i cy  and 
na t iona l  po l i cy  f o r  t h e  bene f i t  of both (See Chapter 8 f o r  
more d e t a i l e d  research  recommendations on t h i s  problem). 

Spec ia l  Publics 

In es t imat ing  publ ic  a t t i t u d e s ,  i t  is  necessary t o  t ake  i n t o  account t h e  

poss ib ly  d i f fe r i .ng  values  of var ious  s p e c i f i c  groups i n  t h e  soc ie ty .g /  

emphases and perspec t ives  of t he  " m i l i t a r y , "  f o r  ins tance ,  tend t o  d i f f e r  

from those of t h e  " s c i e n t i s t s "  and the  " p o l i t i c i a n s , "  which i n  t u r n  d i f f e r  

from each o the r .  Not a l l  values  held by a group are  unique t o  i t ,  and wi th in  

a group are subgroups and ind iv idua ls  whose a t t i t u d e s  d i f f e r  i n  some degree 

from t h e  genera l  p o s i t i o n ;  never the less ,  t h e r e  is l i k e l y  t o  be s u f f i c i e n t  

The 
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cohesiveness that identifies the group as a group. Thus it is reasonable to 

expect that space activities differently affect and are differently affected 

by such "special publics -I1- lo/ 

ship which makes decisions and that which influences decisions tend at times 

to separate specific groups from the "general public" and act as if certain 

values and attitudes were associated with them.- 

There is also evidence that both the leader- 

111 

To the extent that planning and policies for space activities or their 

implications actually consider the attitudes of special publics, informal 

estimates of the constitution of such groups and of their opinions should 

be supplemented by research intended: 

e e To discover the role of space activities within the context of 
the functions and goals which are the distinguishing character- 
istics of specific groups, and to learn the significance of the 
group attitude toward space activities, 

The special publics discussed below are among those presently believed 

to have special significance for various aspects of the space program, 

The space community 

As might be expected, many of the scientists and engineers associated 

with government and private space activities are enthusiastic about them. 

There are others, however, whose disillusionment and cynicism have impressed 

observers; personally and professionally preoccupied with their work, they 

nevertheless feel alienated from the world they are creating -- because they 
believe it will be used politicians and promoters see fit," whether or 

121 not the use is appropriate to what they believe to be its significance.- 

No systematic study has been made of such factors, but the frequency 
with which the subject has occurred in informal conversations between obser- 

vers and members of the space community indicates that negative attitudes 

are not rare, It should be known how widespread such attitudes may be, at 

what levels of decision making and creativity they occur most often, and 

what other factors may be involved. It should also be learned to what extent 
these attitudes might be known to or shared by students planning careers in 

space fields; if they were found to be prevalent yet not deterring, this might 

indicate that the new recruits for space activities have a different set of 

values than those typical of the engineers and scientists heretofore involved. 
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The more in t ense ly  reac t ing  members of t he  present  engineering and 

s c i e n t i f i c  personnel,  perhaps including some of the  more imaginative,  might 

very wel l  leave the  f i e l d  f o r  o ther  more s a t i s f y i n g  a reas ;  a l ready  the re  i s  

evidence i n  many areas  of science of t he  a r r i v a l  of the  "gentleman s c i e n t i s t .  

Whether o r  not t he  loss  of these  d i s s a t i s f i e d  personnel o r  the  i n f l u x  of 

changed values  wi th  new personnel would change the  q u a l i t y  of space a c t i v i t i e s  
141 needs ca re fu l  s tudyo-  

1 IW 

Many s t u d i e s  show t h a t  people f i l l i n g  p a r t i c u l a r  ro l e s  have d i f f e r e n t  ideas  
151 of t h e i r  ro l e s  and the  ro l e s  of o thers  than do people f i l l i n g  o the r  roles . -  

Thus the re  i s  every reason t o  be l ieve  t h a t ,  among o the r  pe r t inen t  space comuni ty  

people,  a s  well  a s  o u t s i d e r s , t h e r e  i s  ignorance of o r  confusion about the  a t t i -  

tude s i t u a t i o n  descr ibed here ;  s i m i l a r l y  the re  i s  every reason t o  be l ieve  tht 

t h e  d i s s a t i s f i e d  s c i e n t i s t s  and engineers wi th in  the  comuni ty  a r e  not f u l l y  

aware of the  purposes and ro l e s  of those they d isparage ,  So long a s  the  s i t u a -  

t i o n  i s  l e f t  formally unexamined and not brought t o  the  a t t e n t i o n  of a l l  

concerned i t  w i l l  be d i f f i c u l t  f o r  a l l  ind iv idua ls  and groups involved t o  

base t h e i r  ac t ions  and understanding on v a l i d  assessments of the  a t t i t u d e s  

and values  of each o t h e r ,  It appears worth while then t o  conduct s tud ie s  

t o  determine: 

s . .  

. Y O  

O D .  

The na ture  and extent  of p o s i t i v e  and negat ive a t t i t u d e s  and 
values  among members of the  space sc ience  and engineering 
community over the  app l i ca t ion  of t h e i r  e f f o r t s .  To what 
extent  a r e  s i m i l a r  a t t i t u d e s  conveyed t o  o r  a l ready  inc ip i en t  
among p o t e n t i a l  space a c t i v i t y  candidates  and what kinds of 
in f luence  d o  they have on recrui tment?  (This type of s tudy 
should be repeated every few years o )  

What i s  the  r e l a t ionsh ip  between s p e c i f i c  a s p i r a t i o n s  and 
motivations on the  one hand and j o b  s a t i s f a c t i o n  o r  d i s s a t i s -  
f a c t i o n  on the  o the r?  Is t h e r e  a r e l a t ionsh ip  between s a t i s -  
f ac t ion  o r  d i s s a t i s f a c t i o n  and q u a l i t y  of c r e a t i v i t y ,  a s  we l l  
a s  t he  r a t e  of personnel turnover? 

In the  l i g h t  of t he  above, i f  a l t e r a t i o n s  i n  perspec t ive  a r e  
appropr ia te  f o r  those i n  the  space comuni ty  who a r e  d i s s a t i s -  
f i e d  and/or  f o r  those who a c t  i n  ways p re sen t ly  con t r ibu t ing  t o  
t h i s  d i s s a t i s f a c t i o n ,  what means can be discovered t o  encourage 
i n s i g h t s ,  understanding, and changed perspec t ives?  

Present and fu tu re  as t ronauts  

The a t t i t u d e s  of t he  men now t r a i n i n g  a s  a s t ronau t s  i n  the  Mercury 

program and t h e i r  percept ion of t he  a t t i t u d e s  held toward them and t h e i r  
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e f f o r t s  w i l l  have important implicat ions f o r  t h e i r  t r a i n i n g ,  t h e i r  u l t imate  

performance c a p a b i l i t i e s ,  and thereby f o r  t he  s e l e c t i o n  and t r a i n i n g  of fu tu re  

a s t ronau t s .  (The p u b l i c ' s  reac t ions  t o  "man i n  space" a r e  discussed l a t e r  

i n  t h i s  chapter . )  Further  information i s  much needed on the  r e l a t i o n  of a t t i -  

tudes and values t o  a s p i r a t i o n s  and fu l f i l lmen t  of performance requirements 

i n  t h i s  very  s p e c i a l  s i t u a t i o n .  The kind of understanding t h a t  would be derived 

from studying the  values  and a t t i t u d e s  of the  f i r s t  group of as t ronauts  over 

time a s  they move through and beyond the  Mercury program w i l l  also be of use to 

fu tu re  as t ronaut  programs. Thus i t  i s  important t o  study: 

. . . The a t t i t u d e s  of t he  as t ronauts  toward themselves, each o the r ,  
t h e i r  f ami l i e s ,  o the r  space community a s s o c i a t e s ,  former a s soc ia t e s ,  
and the  world a t  l a rge  and changes i n  these  a t t i t u d e s ,  and the  
values  on which they a r e  based, over time and i n  the  face  of par-  
t i c u l a r  events i n  connection wi th  space a c t i v i t i e s  both n a t i o n a l l y  
and i n t e r n a t i o n a l l y .  

nau t s '  e f f o r t s ,  and the  e f f e c t s  of time and events on these .  

. . . The a t t i t u d e s  bel ieved by t h e  as t ronauts  t o  be held by var ious 
publ ics  about them, t h e i r  f ami l i e s ,  and t h e i r  mission. 

. . . The i n t e r r e l a t i o n s h i p  of t he  above a s  they  a f f e c t  as t ronaut  
performance and motivation through time and i n  the  face of 
s p e c i f i c  events .  

. . . H i s t o r i c a l  p a r a l l e l s  ( i f  they e x i s t )  of the  "hero's" percept ion 
of h i s  r o l e  and the  e f f e c t s  of t h i s  percept ion on h i s  behavior.  

. . . The a t t i t u d e s  of t h e i r  fami l ies  and a s soc ia t e s  toward the  a s t r o -  

The non-space sc ience  community 

Conversations wi th  n a t u r a l  and s o c i a l  s c i e n t i s t s  and sc ience  adminis- 

t r a t o r s  i n d i c a t e  a range of reac t ions  t o  space a c t i v i t i e s :  some s c i e n t i s t s  

a r e  de l igh ted  wi th  them as  t o o l s  f o r  and areas  of research ,  some a r e  i n d i f -  

f e r e n t ,  some a r e  h o s t i l e .  Future space a c t i v i t i e s  w i l l  be p a r t l y  dependent 

on s c i e n t i s t s  i n  u n i v e r s i t i e s  and o the r  i n s t i t u t i o n s  f o r  ideas  a s  wel l  as  f o r  

t he  kind of support ing approval t h a t  w i l l  encourage competent men t o  c o n t r i -  

bute  t o  the  space e f fo r t . -  161 It w i l l  thus  be important t o  discover  how t o  

use most e f f e c t i v e l y  the  e x i s t i n g  enthusiasms among non-space s c i e n t i s t s ,  

but t h e r e  appears t o  be an even more press ing  need t o  discover  and a s ses s  

t h e  reasons f o r  t he  expressed ind i f f e rence  and h o s t i l i t y . -  171 

A t  p re sen t ,  i t  i s  not c l e a r  how extens ive ly  these  a t t i t u d e s  a r e  held 

and under what personal  and operat ing circumstances they predominate. Nor 
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i s  i t  c l e a r  what could be done t o  make space a c t i v i t i e s  more compatible 

wi th  the  values  and a t t i t u d e s  of those r e luc t an t  t o  p a r t i c i p a t e  i n  them -- 
o r  whether e f f o r t s  should be made t o  reduce t h i s  re luctance t o  p a r t i c i p a t e  

i n  space u n t i l  the  na ture  and extent of t he  re luc tance ,  and thereby i t s  

s ign i f i cance ,  a r e  b e t t e r  understood, Thus, i t  is most des i r ab le  t h a t  s tud ie s  

be undertaken t o  determine: 

The na ture  and ex ten t  s f  p o s i t i v e  and negat ive a t t i t u d e s  and 
values  i n  the  non-space science community toward space a c t i v i -  
t i e s  (This kind of s tudy  should be repeated every few years 1 
The na ture  and ex ten t  o f  p a r t i c i p a t i o n  des i red  now and i n  t h e  
foreseeable  fu tu re  from the  type of s c i e n t i s t  and s tudent  who 
present ly  i s  r e luc t an t  t o  p a r t i c i p a t e .  

How, i n  the  l i g h t  of the  above, t o  increase ,  when appropr ia te ,  
the  compat ib i l i ty  of i n t e r e s t s  o f  those preoccupied with space 
a c t i v i t i e s  and the  r e s t  of the  science community. 

How t o  br ing  t o  the  a t t e n t i o n  of nonhost i le  and p o t e n t i a l l y  
en thuqias t ic  s o c i a l  and n a t u r a l  s c i e n t i s t s  the  unique oppor- 
t u n i t i e s  f o r  applied and t h e o r e t i c a l  research of fe red  by space 
a c t i v i t i e s  

(The l a s t  recommendation r e f e r s  t o  t h a t  important implicat ion of space 

a c t i v i t i e s  noted e a r l i e r  i n  t h i s  chapter  - -  the  opportuni ty  they a f fo rd  

s o c i a l  s c i e n t i s t s  f o r  research  on the  e f f e c t s  of spec tacular  ye t  cont inu-  

ing events on the  a t t i t u d e s ,  va lues ,  and behavior of members o f  various 

s o c i e t i e s  - -  both before  the  events and a f t e r  them.- "' 
space events can be an t i c ipa t ed  by informed personnel, before they become 

known t o  t h e  general  public enhances p o s s i b i l i t i e s  f o r  (1.) the  s o r t  of con- 

t r o l l e d  experiments u sua l ly  not  avsl  l s b l e  t o  the  h i s t o r i a n  o r  sociaL sc i en -  

t i s t ,  (2; )  base l i n e  s t u d i e s ,  and ( 3 )  judging value and a t t i t u d e  changes i n  

t h e  l i g h t  of the  base l i n e  s tud ie s  and the. l a r g e r  context o f  events .  .There 

The f a c t  t h a t  

is  an  exce l len t  chance tha t  t h e o r e t i c a l  i n s igh t s  i n t o  the  processes of 

s o c i a l  change can thus be increased s u b s t a n t i a l l y .  Since such i n s i g h t s  

would be invaluable  f o r  a n t i c i p a t i n g  the  implicat ions of space a c t i v i t i e s  for 

manklnd, i t  would be des i r ab le  f o r  the  NASA s o c i a l  sc ience  research f a c i l i t y  

t o  bring these spec ia l  oppor tuni t ies  f o r  fundamental and applied research  on 

soc ia l  change t o  the  a t t e n t i o n  of the  soc ia l  science community a s  soon a s  

poss lb l e  iJ 
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Business execut ives  

The a t t i t u d e s  of business executives as influenced by space a c t i v i t i e s  

may wel l  have important implicat ions f o r  the  d i r e c t i o n  and i n t e n s i t y  of space 

a c t i v i t i e s  and, t o  some ex ten t ,  f o r  business philosophy and p r a c t i c e .  Infor- 

mation about these  a t t i t u d e s  and the  values  underlying them is found i n  a 

survey d i r ec t ed  by Raymond A. Bauer of t he  Harvard Graduate School of Business 

Administration f o r  t h e  Harvard Business Review.- ''' The s tudy i s  a l s o  valuable  

f o r  showing where f u r t h e r  research i s  necessary i n  t h i s  a r ea .  

summary of t he  f indings i s  provided here ,  but a de t a i l ed  repor t  on the  survey, 

i t s  f ind ings ,  and the  recommended research i s  given i n  Appendix A ( t o  be 

found a t  t he  end of the  Footnote Volume)., 

iOnly a b r i e f  

According t o  the  survey, t he  impact of recent  technological  advances 

appears t o  have made execut ives  extremely r e luc t an t  t o  conclude t h a t  anything 

is  impossible,  and they questioned only the  most specula t ive  of the  poss ib le  

b e n e f i t s  from space explora t ion .  The major i ty  f e l t  t h a t  p ro j ec t s  such a s  

long-range weather fo recas t ing ,  improved communications, and t ang ib le  by- 

products of research were very  l i k e l y  t o  "pay o f f . "  

gave very l i t t l e  i nd ica t ion  of e i t h e r  t he  s ign i f i cance  o r  s t a b i l i t y  of a t t i -  

tudes ,  and s ince  the  approving support  evinced could have been based on 

genera l ized  impressions r a t h e r  than s p e c i f i c  knowledge, i t  might wi ther  i f  

p ro j ec t  r e s u l t s  were slow i n  coming. Older execut ives ,  p a r t i c u l a r l y ,  seemed 

l e s s  caught up by the  romance and adventure of space and more r e luc t an t  t o  

spend money on space programs. 

However, the  responses 

The respondents were ab le  t o  d i s t i n g u i s h  between c i v i l i a n  and m i l i t a r y  

space ob jec t ives ,  but did not do a s  wel l  i n  spec i fy ing  which e x i s t i n g  pro- 

grams were c i v i l i a n  and which m i l i t a r y .  

d id  not r e f l e c t  d e t a i l e d  knowledge of t he  a c t u a l  d i f f e rences  between the  two 

ob jec t ives ,  f o r  not many of even the  most e n t h u s i a s t i c  execut ives  were completely 

informed on t h i s  sub jec t .  

What d i s t i n c t i o n s  were made probably 

Five poss ib l e  reasons f o r  o r  advantages of supporting the  space program 

were ranked i n  t h i s  order :  (1) pure science research and gaining of knowledge; 

( 2 )  con t ro l  of ou te r  space f o r  m i l i t a r y  and p o l i t i c a l  reasons; (3)  t ang ib le  

economic payoff and research  r e s u l t s  f o r  everyday l i f e  on e a r t h ;  ( 4 )  meeting 

the  chal lenge and adventure of new horizons;  (5) winning the  p r e s t i g e  race wi th  

t h e  Sovie t  Union. However, t he re  did not  seem t o  be a c l e a r  d i s t i n c t i o n  i n  the  

minds of t he  respondents between "pure science" and "control of ou te r  space . ' I  
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Considerable wi l l ingness  was ind ica ted  t o  gran t  the  c i v i l i a n  space 

program more funds than the  amount i t  was assumed t o  be a l ready  ge t t i ng .  A 

preponderant major i ty  of t he  execut ives  gave space research p r i o r i t y  over 

a cu t  i n  taxes ,  though expenditures f o r  hea l th  and education took prece- 

dence over space expendi tures .  Many thought t h a t  t he  program needed t o  be 

stepped up and, i n  genera l ,  t h a t  more could be done wi th  the  resources a l ready  

committed. It was evident  t h a t  respondents hoped t h a t  p r i v a t e  indus t ry  would 

have a r o l e  i n  the  space program, but many of t he  comments about t h i s  were more 

w i s t f u l  than confident  . 
The gene ra l ly  favorable  a t t i t u d e  revealed toward a c i v i l i a n ,  r a t h e r  than 

Is the  a t t i t u d e  based on a m i l i t a r y ,  space e f f o r t  needs add i t iona l  s c r u t i n y .  

an evaluat ion of the  r e l a t i v e  potency o r  e f f i c i e n c y  of the  two programs, o r  

does i t  ind ica t e  a preference f o r  nonmil i tary space research? The optimism 

about space a c t i v i t i e s  a l s o  needs examination. Is i t  the  product of an un- 

bounded f a i t h  i n  sc ience ,  of pas t  experience wi th  R & D payoffs ,  o r  what? 

W i l l  p r a c t i c a l  R & D bene f i t s  be needed t o  r e in fo rce  the  optimism and the  

implied support?  

answered before  the  implicat ions of business execut ives '  opinions become 

c l e a r .  Research, then,  would be des i r ab le  t o  determine, f o r  example: 

These quest ions a r e  t y p i c a l  of o thers  t h a t  need t o  be 

. . The meaning of execut ives '  es t imates  a s  t o  the  speed wi th  
which the  c i v i l i a n  space agency (as opposed t o  the  m i l i t a r y )  
w i l l  achieve given ob jec t ives .  

. . . The f ac to r s  behind the  optimism expressed about the  bene f i t s  
of space research .  

. . The t e n a c i t y  of t he  opinions about and commitment t o  space r e -  
search ,  e s p e c i a l l y  i n  the  l i g h t  of poss ib le  fu tu re  events .  

. . To what ex ten t  and under what circumstances do execut ives '  
a t t i t u d e s ,  when the  approach i s  made t o  them as  ind iv idua ls ,  
d i f f e r  from those when approached astlgembers of a group?- 20 / 

Children 

Children born the  year of Sputnik I w i l l  vo te  wi th in  the  twenty-year 

per iod encompassed by t h i s  s tudy;  those born a few years before  t h a t  w i l l ,  

wi th in  t h i s  time per iod,  be launching on c a r e e r s .  Their  childhood impres- 

s ions  of space and i t s  implicat ions may have s t rong  e f f e c t s  on t h e i r  ca ree r  

choices and adu l t  a t t i t u d e s  toward space a c t i v i t i e s .  

For the  a d u l t ,  t he  percept ion and i n t e r p r e t a t i o n  of new events ,  ob jec ts  
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and ideas  i s  f i l t e r e d  through a res idue  of va lues ,  b e l i e f s ,  and experiences 

represent ing  a l i f e t i m e  of f a m i l i a r i t y  wi th  t h e  o ld .  For ch i ld ren ,  t he  new 

i s  m0re r e a l ,  s ince  t h e r e  i s  l e s s  i n t e r p r e t i v e  background t o  help def ine  

i n i t i a l  and spontaneous percept ions .  Thus ch i ld ren  a r e  the  major carr iers  

of  change'; what they '!see" o r  remember w i l l  be remolded over time, but 

nothing can remove the  underpinnings of i n i t i a l l y  more l i t e r a l  perceptions.-  

Even t h e  four-year-old,  however, i s  a l ready  a "soc ia l ized  animal," re f lec t -  

ing many c h a r a c t e r i s t i c  adu l t  a t t i t u d e s ,  and the  freedom t o  see  a given 

sub jec t  area through f r e s h  eyes operates  less and less as the  c h i l d  grows 

o l d e r .  Therefore,  s ince  t h e  a t t i t u d e s  of ch i ld ren  toward space ought t o  

provide much i n s i g h t ,  e s p e c i a l l y  i f  they can be rechecked a t  var ious 

per iods of t he  c h i l d ' s  growth, i t  would be wise t o  begin s t u d i e s  on very 

young ch i ld ren  as soon as poss ib l e .  Since values  s ta r t  young and i n  

p r imi t ive  enough form t o  be r e a d i l y  observable t o  research ,  such s tud ie s  

a r e  prac t icable . -  221 

both  the  inner  and ou te r  f ac to r s  t h a t  con t r ibu te  t o  the  eventual  a d u l t ' s  

a t t i t u d e s  and behavior i n  support  o r  non-support of space a c t i v i t i e s  and 
231 

t o  h i s  percept ion of t he  world as influenced by space a c t i v i t i e s . -  

211 

A s p e c i a l  purpose of the  research would be t o  d e t e c t  

Research, then,  would be des i r ab le  t o  determine: 

e The p reva i l i ng  a t t i t u d e s  toward and knowledge of space events 
i.n youngsters of va r i ed  ages and t h e  changes i n  a t t i t u d e s  and 
knowledge through the  years ahead under the  combined inf luence  
of new events  i n  and adu l t  a t t i t u d e s  toward space ac t iv i t i e s  
and exposure t o  t he  o the r  a l t e r n a t i v e s  and experiences which 
come wi th  physical and mental growth. For each annual group 
of four-year-olds ,  efx-year-s lds ,  and s o  on, how important i s  
space i n  r e l a t i o n  t o  o the r  world events and s o c i e t a l  commit- 
ments and bow d o  they  def ine  t h i s  importance? 

Posaib1.e Implicat ions f o r  t he  General Publ ic  

Exact ly  when and how t h e  divergencies  i n  opinion and a t t i t u d e  t h a t  mark 

o f f  one s p e c i a l  publ ic  from another  decrease t o  t h e  ex ten t  t h a t  t he  members 

of a l a rge  number of such groups can then be r e fe r r ed  t o  as t h e  "general  

publ ic"  i s  indeterminable - -  and probably never does happen i n  f a c t .  Never- 

t h e l e s s ,  t h e r e  are  many s i t u a t i o n s  i n  which a f a i r  degree of unanimity r a t h e r  

than divergence a t  l e a s t  seem observable,  and while the  concept of a genera l  

publ ic  may be only a semantic myth, i t  i s  c e r t a i n l y  a convenient one, and 
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especially so to spokesmen, planners, and decision makers. This section, 

then, discusses implications and attitudes that have been assumed by spokes- 

men concerning space activities to have applicability to wide groupings of 

special publics. 

Public interest in and commitment to space activities 

Many strong statements have been made about the degree of public knowledge 

of, interest in, and commitment to space activities for peaceful uses, but 

there is good reason to believe the situation is much more complicated than 

many of the statements imply.- 241 

surveys of public attitudes about space programs show that various parts of 

the public tend to be selective in their attention to the subject and seem 

to be variously affected by the perceived military implications and the public 

relations releases of military, industrial, and other special inten-+ groups, 

as well as by specific events.- 251 

state of present public knowledge of space activities and the associated atti- 

tudes. Thus research is recomended to explore: 

In the first place, questionnaires and 

Base line data are very much needea . 

The state of public knowledge about space activities, both on- 
going and contemplated, and the assumptions, expectations, and 
values that underlie the attitudes toward and interpretations 
of this knowledge. 
of new knowledge and events on attitudes toward space activities, 
and the effects of the sources of information on the acceptability 
of the information. ** 

Also needing study are the effects over time 

Related to this general matter is the widespread tendency to assume that 

the direction and intensity of mass media reporting have attributable affects 

on attitudes. There is a l s o  the assumption that the media reflect, in the 

amount of attention they give to a subject, the interests of their audiences. 

However, the precise effects of the mass media on attitudes and values and 

the extent to which they reflect or generate interest are still not well 
understood, despite the amount of research conducted on these problems.- 261 

(This lack of understanding results in part from a dearth of the before- 

and-after studies on important events that foreknowledge about space activities 

make possible.) Because it is important that decision makers, policy planners, 

and pertinent attentive publics have more precise information about the role 
of the mass media in regard to space activities, further study is recornended 

on : 
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~ The complex r e l a t ionsh ips  between events ,  media t r a n s l a t i o n  of 
them, media p re sen ta t ion  of them, audience a t t e n t i o n  t o  them, 
audience va lues ,  a t t i t u d e s ,  and percept ions i n  r e l a t e d  a reas ,  
and changes i n  va lues ,  a t t i t u d e s ,  and behavior as a r e s u l t  of 
exposure t o  media content.-  2 7 1  

Moreover, c a r e f u l  s tudy  i s  ind ica ted  of t he  proper and e f f e c t i v e  r o l e  

f o r  t h e  publ ic  i n  regard t o  po l i cy  on a sub jec t  as complicated as space;  

given t h e  many a l t e r n a t i v e  needs on which publ ic  funds 

t h i s  quest ion i s  of p a r t i c u l a r  i n t e r e s t .  Thus, i t  would be d e s i r a b l e  t o  

examine : 

might be expended, 

. . e The ways i n  which the  publ ic  can con t r ibu te  t o  t h e  s e t t i n g  
and support ing of space a c t i v i t y  pol icy .  In  what ways is  i t  
l imi t ed  ( e .g . ,  l ack  of educat ion,  lack  of accura te  information, 
l ack  of channels t o  communicate i t s  opin ion?)  i n  i t s  a b i l i t y  
t o  con t r ibu te  cons t ruc t ive ly  and wi th  the  l e v e l  of soph i s t i ca -  
t i o n  required? 

O p t i m i s m  and overoptimism 

Spokesmen f o r  space a c t i v i t i e s  o f t e n  t r y  t o  generate  optimism i n  t h e i r  

audiences by dwelling on t h e  imminence of vast space e f f o r t s  and t h e  abundant 

rewards t o  be expected from them. There has a l s o  been an unceasing s t ream of 

publ ic  r e l a t i o n s  r e l eases  and promotional s ta tements  (of ten  t r a n s l a t e d  by the  

mass media as news) about t he  glamorous and f a n t a s t i c  events t h a t  willhappen 

i n  space i n  t h e  nea r  fu tu re ,  and what t hese  w i l l  mean f o r  t he  pub l i c .  

Publ ic  optimism i s  assumed t o  be d e s i r a b l e ,  i n  t h a t  i t  should generate  

support  f o r  t he  space program i n  genera l .  However, should promotion e f f o r t s  

lead  t o  overoptimism, support a t t i t u d e s  might e a s i l y  not be l a s t i n g  i f  t h e  

d i f f i c u l t i e s  inherent  i n  space e f f o r t s  have not  a t  t h e  same t i m e  been appre- 

c i a t e d  enough t o  make t h e  f a i l u r e  of s p e c i f i c  p r o j e c t s  understandable.  As 

space e f f o r t s  become more grandiose and t h e  p o t e n t i a l  consequences of payoff 

more e x c i t i n g ,  f a i l u r e  w i l l  have even more p o s s i b i l i t y  of c r e a t i n g  genera l  

d i s i l l u s ionmen t .  I f  enough glamorous p ro jec t s  a r e  not successfu l  a t  t h e  t i m e  

they  a re  supposed t o  be, ea r l ie r  e f f o r t s  t o  imply t h e i r  ease and imminence may 

boomerang: t he  publ ic  s t a t e  of mind may w e l l  make i t  d i f f i c u l t  t o  ob ta in  f u t u r e  

funds f o r  t he  more expensive e f f o r t s ,  which must compete i n  one way o r  another  
281 wi th  o t h e r  publ ic  programs f o r  money, manpower, and ideas.- 

On the  o t h e r  hand, i t  may be t h a t  a c e r t a i n  degree of overoptimism is  
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necessary  t o  s u s t a i n  pub l i c  i n t e r e s t  i n  and support  of space a c t i v i t i e s  i n  

t h e  face  of p r o j e c t  f r u s t r a t i o n s  and f a i l u r e s .  However, t hese  discussed 

e f f e c t s  a r e  mere con jec tu re ,  s i n c e  exact  knowledge simply does not  a t  present  

e x i s t  of whether t he  pub l i c  i s  o p t i m i s t i c ,  p e s s i m i s t i c ,  o r  i n d i f f e r e n t  about 

t h e  f u t u r e  of t h e  space e f f o r t .  

consequences of overoptimism and t o  make e f f e c t i v e  use of optimism, t h e  fol low- 

ing  ques t ions  need sys temat ic  s tudy:  

Thus, t o  a n t i c i p a t e  and amel iora te  adverse 

. . . How important a r e  expec ta t ions  of imminent and glamorous space 
a c t i v i t i e s  t o  pub l i c  support  of t h e  e f f o r t  and t h e  a l l o c a t i o n  
of funds and resources  t o i t ?  

. . . Under what circumstances do a u t h o r i t a t i v e  s ta tements  about t he  
assured success  of c o s t l y  p r o j e c t s ,  which do not  eventua te  a s  
p red ic t ed ,  r e s u l t  i n  i n d i f f e r e n c e  o r  resentment and withdrawal 
of support  o r  i n  continued suppor t?  
v i d u a l ' s  a t t i t u d e s  and va lues ,  def ines  the  success  o r  f a i l u r e  
of an event o r  sequence of events?  

What, i n  terms of t h e  i n d i -  

. . . To what ex ten t  a r e  people s o p h i s t i c a t e d  o r  naive about t h e  compe- 
t i t i o n  f o r  a t t e n t i o n  between t h e  many i n s t i t u t i o n a l  and organiza-  
t i o n a l  r i v a l s  i n  the  space f i e l d ,  and i n  what ways do the  l e v e l  
of knowledge about and the  a t t i t u d e s  toward the  competi t ion 
a f f e c t  expec ta t ions  and i n t e r e s t  i n  and support  of space 
a c t i v i t i e s  ? 

m i s m  a s  t o  t h e  f u t u r e ,  t o  progress ,  and t h e  l i m i t s  and p o t e n t i a l i -  
t i e s  of s c i ence?  How do these  genera l  values  and a t t i t u d e s  r e l a t e  
t o  a t t i t u d e s  toward space p o s s i b i l i t i e s ? z /  

. . . To what ex ten t  a r e  people s o p h i s t i c a t e d  o r  naive regarding o p t i -  

Broadened horizons 

It is  s a i d  t h a t  man has an i n s a t i a b l e  w i l l  t o  progress ,  t o  climb t h e  

mountain "because i t  i s  t h e r e , "  and t h e r e f o r e  t o  explore  space t o  the  utmost 

because he i s  dr iven  by the  na tu re  of h i s  being t o  do so. As he thus  exp lo res ,  

h i s  s o c i a l  and psychological  horizons w i l l  n e c e s s a r i l y  be broadened by t h e  

magnitude and cha l lenges  of t h e  universe  i n  c o n t r a s t  t o  h i s  former earth-bound 

preoccupat ions;  he re in ,  i t  is  claimed, l i e sone  of t he  g r e a t  impl ica t ions  of 

space a c t i v i t i e s  f o r  a t t i t u d e s  and va lues .  

In  a s ses s ing  these  claims i t  should be r e c a l l e d  t h a t  t h e r e  a r e  many 

s o c i e t i e s  i n  which the  t r a d i t i o n a l  way of doing th ings  i s  the  proper  way of 

l i f e ;  even i n  our  own s o c i e t y ,  wi th  i t s  emphases on change and on progress ,  

i t  i s  common f o r  p o t e n t i a l l y  u s e f u l  innovat ions t o  be blocked by t r a d i t i o n a l  
301 per spec t ives  .- Not a l l  people here  o r  abroad w i l l  be o r  a r e  committed t o  
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space exp lo ra t ion  because it  is  t 'challenging'r o r  r ep resen t s  "progress"; among 

those  who a r e  i n t e r e s t e d  i n  meeting cha l l enges ,  a good number w i l l  no doubt 

decide t h a t  they p r e f e r  t o  expend money and e f f o r t  on chal lenges more immediately 

and i n t i n a t e l y  r e l a t e d  t o  t h e i r  own needs and those of t he  earth-bound human 
' 311 communitys- 

However, c e r t a i n  ideas  r e l a t e d  t o  space a c t i v i t i e s  may even now be c o n t r i b u t -  

ing i n  some qua r t e r s  t o  changing horizons.  For example, under t h e  impetus of 

t h e  new but f requent  claims t h a t  space exp lo ra t ion  is  a f i n e  example of man's 

most worthy a s p i r a t i o n  - -  t he  accumulation of knowledge pe r  s e  - -  a pub l i c  

a t t i t u d e  favorable  t o  scho la r sh ip  i n  gene ra l  may be genera ted .  

long planning per iods  f o r  space a c t i v i t i e s  and the  p o s s i b l i t y  of i n t e r n a t i o n a l  

space programs may s t i m u l a t e  a t t i t u d e s  favorable  t o  mul t ina t iona l  cooperat ion 

and sys temat ic  planning i n  o the r  a reas  as w e l l .  And perhaps t h e  b e l i e f  t h a t  

space a c t i v i t i e s  must  i n e v i t a b l y  r e s u l t  i n  broadened horizons and perspec t ives  

w i l l  encourage a p a t t e r n  of responses which will .  produce a " s e l f - f u l f i l l i n g  
321 prophecy. 'I- 

p o s s i b l e  new pe r spec t ives  o r  t he  lack of them a s  a prelude t o  planning f o r  t he  

e f f e c t i v e  meshing of space a c t i v i t i e s  and programs wi th  o t h e r  s o c i a l l y  impor- 

t a n t  a c t i v i t i e s .  This w i l l  r equ i r e  research:  

Acceptance of 

I n  any case ,  i t  would be d e s i r a b l e  t o  a n t i c i p a t e  the  e f f e c t  of 

. . To develop appropr i a t e  methods f o r  measuring personal  pe r spec t ives  

e a To determine over time (aided by the  measuring methods ind ica t ed  

and changes i n  them. 

above) the  ex ten t  t o  which space a c t i v i t i e s  a r e  perceived a s  comp- 
lementary o r  con t r ad ic to ry  t o  the  needs and a s p i r a t i o n s  of var ious  
p i g n i f l c a n t  por t ions  of world s o c i e t y  and e s p e c i a l l y  t o  those  of 
t he  opinion makers and preFsure groups.  

The impl ica t ions  of a discovery of e x t r a t e r r e s t r i a l  l i f e  

Recent p u b l i c i t y  given t o  e f f c r t s  t o  d e t e c t  e x t r a t e r r e s t r i a l  messages v i a  

r a d i o  te lescope  has popular ized - -  and leg i t imized  - -  specu la t ions  about t he  
3 3 1  impact of such a di5coverv on human values  n- 

s e m i - i n t e l l i g e n t  l i f e  In  some p a r t  of our s o l a r  system o r  h ighly  i n t e l l i g e n t  

l i f e  which is  not technological . ly  o r i e n t e d ,  and many cosmologists and astronomers 

th ink  i t  very  l i k e l y  t h a t  t hese  i s  i n t e l l i g e n t  l i f e  i n  many o the r  s o l a r  systems. 

While face- to- face  meetings wi th  i t  w i l l  no t  occur wi th in  the  next twenty years  

(unless  i t s  technology i s  more advanced tban ou r s ,  qua l i fy ing  it  t o  v i s i t  e a r t h ) ,  

a r t i f a c t s  l e f t  a t  some point ir, time by these  l i f e  forms might poss ib ly  be 

It i s  conceivable  t h a t  t h e r e  i s  
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discovered through our  space a c t i v i t i e s  on t h e  Moon, Mars, o r  Venus. I f  

t h e r e  i s  any con tac t  t o  be made during t h e  next twenty years i t  would most 

l i k e l y  be by r a d i o  - -  which would i n d i c a t e  t h a t  t h e s e  beings had a t  least  

equaled our  own technological  l eve l .  

An i n d i v i d u a l ' s  r e a c t i o n s  t o  such a r a d i o  con tac t  would i n  p a r t  depend 

on h i s  c u l t u r a l ,  r e l i g i o u s ,  and s o c i a l  background, as w e l l  as on t h e  a c t i o n s  

of those he considered a u t h o r i t i e s  and leaders ,and t h e i r  behavior,  i n  t u r n  
341 

would i n  p a r t  depend on t h e i r  c u l t u r a l ,  s o c i a l ,  and r e l i g i o u s  environment.- 

The discovery would c e r t a i n l y  be front-page news everywhere; t h e  degree of 

p o l i t i c a l  o r  s o c i a l  repercussion would probably depend on l e a d e r s h i p ' s  i n t e r -  

p r e t a t i o n  of (1) i t s  own r o l e ,  ( 2 )  t h r e a t s  t o  t h a t  r o l e ,  and (3 )  n a t i o n a l  and 

pe r sona l  o p p o r t u n i t i e s  t o  t ake  advantage of t he  d i s r u p t i o n  or  reinforcement of 

t h e  a t t i t u d e s  and va lues  of o t h e r s .  Since l eade r sh ip  i t s e l f  might have g r e a t  

need t o  gauge t h e  d i r e c t i o n  and i n t e n s i t y  of pub l i c  a t t i t u d e s ,  t o  s t r eng then  

i t s  own morale and f o r  dec i s ion  making purposes, i t  would be most advantageous 

t o  have more t o  go on than personal  opinions about t h e  opinions of t h e  pub l i c  

and o t h e r  l eade r sh ip  groups.  

r. 

The knowledge t h a t  l i f e  e x i s t e d  i n  o t h e r  p a r t s  of t h q u n i v e r s e  might lead 

t o  a g r e a t e r  u n i t y  of men on e a r t h ,  based on t h e  "oneness" of man o r  on t h e  

age-old assumption t h a t  any s t r a n g e r  i s  th rea t en ing .  Much would depend on 

what, i f  anything, was communicated between man and t h e  o t h e r  beings: s i n c e  

a f t e r  t h e  discovery t h e r e  w i l l  be years of s i l e n c e  (because even t h e  c l o s e s t  

s t a r s  a r e  s e v e r a l  l i g h t  years away, an exchange of r a d i o  communication would 

t a k e  twice the  number of l i g h t  years s epa ra t ing  our sun from t h e i r s ) , t h e  f a c t  

t h a t  such beings e x i s t e d  might become simply one of t h e  f a c t s  of l i f e  but 

probably not  one c a l l i n g  f o r  ac t ion*-  351 Whether earthmen would be i n s p i r e d  

t o  a l l - o u t  space e f f o r t s  by such a discovery i s  a moot quest ion.  Anthropo- 

l o g i c a l  f i l e s  con ta in  many examples of s o c i e t i e s ,  s u r e  of t h e i r  p l ace  i n  t h e  

un ive r se ,  which have d i s i n t e g r a t e d  when they  have had t o  a s s o c i a t e  w i th  

p rev ious ly  un fami l i a r  s o c i e t i e s  espousing d i f f e r e n t  ideas  and d i f f e r e n t  

l i f e  ways; others t h a t  survived such an experience u s u a l l y  d i d  s o  by paying 

t h e  p r i c e  of changes i n  values  and a t t i t u d e s  and behavior .  

Since i n t e l l i g e n t  l i f e  might be discovered a t  any t i m e  v i a  t h e  r a d i o  

t e l e scope  r e sea rch  p r e s e n t l y  under way, and s i n c e  t h e  consequences of such a 

discovery are  p r e s e n t l y  unpredictable  because of our  l imiced knowledge oi 

behavior under even an approximation of such dramatic circumstances,  two re- 

s e a r c h  a reas  can be recommended: 
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~ . Continuing s t u d i e s  to determine emotional and i n t e l l e c t u a l  
understanding and a t t i t u d e s  - -  and successive a l t e r a t i o n s  of 
them i f  any - -  regarding t h e  p o s s i b i l i t y  and conse uences of 
discovering i n t e l l i g e n t  e x t r a t e r r e s t r i a l  l i f e . -  36/*2 

. . . H i s t o r i c a l  and empi r i ca l  s t u d i e s  of t h e  behavior of peoples 
1 and t h e i r  l eade r s  when confronted w i t h  dramatic and un fami l i a r  

events  o r  s o c i a l  p r e s s u r e s . x /  
provide programs f o r  meeting and a d j u s t i n g  t o  t h e  implicat ions 
of such a discovery.  
s t u d i e s  would include:  How might such information,under what 
circumstances,he presented to o r  withheld from t h e  pub l i c  f o r  
what ends? What might be t h e  r o l e  of t h e  discovering s c i e n t i s t s  
and o t h e r  dec i s ion  makers regarding release of t h e  f a c t  of 
discovery? 

Such s t u d i e s  might help t o  

Questions one might wish t o  answer by such 

Implicat ions of man i n  space 

The evolving man-in-space program may a l r e a d y  be having i t s  impact on 

values  and a t t i t u d e s .  Given t h e  people involved and the  necessary r i s k s  i n  

t h e  program, i t  i s  l i k e l y  t h a t  t h e r e  w i l l  continue t o  be value c o n f l i c t s  i n  

va r ious  p a r t s  of t h e  gene ra l  publ ic  as wel l  as i n  the  groups which must make 

dec i s ions  about t he  d i r e c t i o n  and ex ten t  of f u t u r e  a c t i v i t i e s  i n  t h i s  a r e a .  

The Mercury man-in-space program has a l r e a d y  received much comment i n  

t h e  media, which i l l u s t r a t e s  t h e  kind of c o n f l i c t s  t h a t  can be expected. 

There have been favorable  reports, as t y p i f i e d  by t h e  a r t i c l e s  on t h e  a s t r o -  
38/ n a u t s ,  t h e i r  f a m i l i e s ,  and t h e i r  t ra in ing . -  

s ta tements  about t h e  "s tunt"  c h a r a c t e r i s t i c s  of t h e  program and about i t s  

apparent tendency to emphasize t h e  glamorous a s t ronau t s  r a t h e r  than t h e  

s c i e n t i f i c  and engineer ing a spec t s  and problems of t h e  p r o j e c t  .- 39/ 

commentators have remarked t h a t  wives and c h i l d r e n  are assets t o  a s t r o n a u t s ,  

who can thus s t i l l ,  be considered "normal" Americans; a t  t h e  same time, t h e i r  

m i l i t a r y  s t a t u s  p e m i r s  them t o  take r i s k s  which l a r g e  po r t ions  of t h e  gene ra l  

pub l i c  might not otherwise consider  appropr i a t e  f o r  family men. A leading 

an th ropo log i s t  who has s tud ied  t h i s  problem says t h e  a s t ronau t s ' b re  not models 

f o r  o t h e r  women's husbands -.- not  one l i t t l e  b i t . . . . P a r t  of t h e  f e e l i n g  about 

space,  which spreads r i g h t  through t h e  country,  i s  women's ob jec t ion  t o  men's 

going t h e r e  * I q - -  40/  The a c t u a l  a s t ronau t  launching may h i g h l i g h t  t h e  quest ion 

of a man's r e s p o n s i b i l i t y  t o  family versus  h i s  w i l l i ngness  t o  r i s k  dea th  i n  

space ,  This and s imi la r  questi.ons w i l l  be resolved,  probably not without 

emotional c o n f l i c t ,  according t o  t h e  p a r t i c u l a r  personal  and i n s t i t u t i o n a l  

values  h e l d  by those involved i n  var ious a spec t s  of t h e  con t rove r s i e s .  

There have been unfavorable 

Many 
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Here aga in  i s  an opportuni ty  t o  conduct before-and-af ter  r e sea rch  on t h e  

imp l i ca t ions  of innovations f o r  a t t i t u d e s  and va lues .  Studies  preceding the  

launching can a l s o  provide a b a s i s  f o r  b e t t e r  informing t h e  pub l i c  s o  t h a t  

i t  can r e a l i s t i c a l l y  a p p r e c i a t e  both t h e  accomplishments and d i f f i c u l t i e s  of 

t h e  program. 

soon as p o s s i b l e  t o :  

It i s  recommended, then,  t h a t  base l i n e  s t u d i e s  be begun as 

L) Determine t h e  p re sen t  knowledge o f ,  b e l i e f s  and expectat ions about,  
and t h e  values  t h a t  unde r l i e  a t t i t u d e s  toward t h e  Mercury program 
and t h e  a s t r o n a u t s .  These should be cont inuing s t u d i e s  s o  t h a t  t h e  
impact of events  can be a n t i c i p a t e d ,  evaluated,  and planned for.** 

I f  t h e  Mercury program i s  success fu l  i t  w i l l  be only a prelude t o  a t tempts  t o  

put  man on t h e  moon and some of t he  p l a n e t s .  Thus t h e  implicat ions of a s t r o -  

n a u t i c  e f f o r t s ,  subsequent to  Mercury, f o r  attitudes and v a l u e s  should also be 

s t u d i e d .  Soc ia l  observers have speculated t h a t  manned f l i g h t  t o  t h e  moon o r  

Mars might r e s t i m u l a t e  t h e  American f r o n t i e r  s p i r i t ,  thereby supplying a new 

form O €  v i c a r i o u s  l i v i n g  f o r  a l a r g e  p a r t  of t h e  pub l i c  and perhaps i n s p i r i n g  

some t o  p a r t i c i p a t e  i n  more chal lenging a c t i v i t i e s  here  on ear th . -  411 

Although t h e  phys ica l  requirements f o r  an a s t ronau t  probably w i l l  be 

compatible wi th  t h e  p r e f e r r e d  American image of mascul ini ty ,  t h e  psychologi- 

c a l  c h a r a c t e r i s t i c s  appropr i a t e  f o r  long f l i g h t s  through space,  a lone o r  i n  

compact q u a r t e r s  w i th  o t h e r s ,  may be q u i t e  incompatible.  Indeed, t h e  very 

r i g o r s  which t h e  a s t r o n a u t  may have t o  withstand and the  s p e c i a l  techniques 

t h a t  may be used t o  make i t  p o s s i b l e  f o r  him t o  withstand them (such as hiberna-  

t i o n  o r  some form o f  drug t r ea tmen t )  may produce a g r e a t  gap i n  t h e  e a r t h -  

bound man's i d e n t i f i c a t i o n  w i t h  t h e  a s t r o n a u t .  To t h e  average man who is  

i n c r e a s i n g l y  embedded i n  t h e  s e c u r i t y  and o rgan iza t ion  of urban l i f e ,  t h e  

phys ica l  t h r e a t  and t h e  phys ica l  and psychlc i s o l a t i o n  implied i n  manned 

space a c t i v i t i e s  may seem unpalatable  and a t  a g r e a t  emotional d i s t a n c e  from 

t h e  d a i l y  problems he f inds  chal lenging and i n t e r e s t i n g .  Thus, t h e  personal i -  

t i e s  of a s t r o n a u t s ,  t h e  e s o t e r i c  t e c h n i c a l  problems they s o l v e ,  and t h e  

chal lenges they accept might become matters of i n d i f f e r e n c e  t o  t h e  p u b l i c ,  

o r ,  i n  one way o r  ano the r ,  r ep resen t  a s p i r a t i o n s  and ways of l i f e  t h a t  a r e  

undes i r ab le  .- 
about "pioneering, I '  "front iers ,"and "conquest" may be d i f f e r e n t  from ours e 

Since t r u l y  l a r g e  man-in-space e f f o r t s  w i l l  probably r e q u i r e  i n t e r n a t i o n a l  

suppor t , t he  s t a t e s o f  mind i n  o t h e r  na t ions  w i l l  become important t o  t h e  

This may be e s p e c i a l l y  s o  f o r  o t h e r  na t ions  whose values  421 
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planning of programs f o r  which w e  w i l l  need t h e i r  c o n t r i b u t i m s .  

The p o s s i b i l i t y  must be considered t h a t ,  except f o r  s h o r t  t r i p s  -- and 

even these  perhaps b i o l o g i c a l l y  o r  g e n e t i c a l l y  s u i c i d a l  -- man w i l l  n o t ,  a f t e r  

a l l ,  be a b l e  t o  go very f a r  i n t o  space i n  t h e  foreseeable f u t u r e .  The weight 

of s h i e l d i n g  necessary t o  p r o t e c t  him from heavy cosmic r ay  p a r t i c l e s  and t h e  

i n t e n s e  b l a s t s  of energy from s o l a r  i l a r e s  (which a r e  p r e s e n t l y  unpred ic t ab le )  

may make more than an occasional  fo ray  s o  expensive and unrewarding as t o  

cance l  out t h e  advantages of studying space through man's f i r s t - h a n d  experiences 

w i t h  it.- 43' 
t o  put man i n  space - -  e f f o r t s  not  n e c e s s a r i l y  of optimum s o c i a l  u se .  

a l s o  b r i n g  about an  i n t e n s i v e  'development af tabot equipment that  could do 

man's explor ing f o r  him. Application of t h e  robot technology t o  o t h e r  endeavors 

might be ex tens ive  and c a r r y  w i t h  it  a l l  t h e  moral, s o c i a l ,  e t h i c a l ,  and economic 

problems and oppor tun i t i e s  which have been explored by themora thaugh t fu l  s c i ence  

f i c t i o n  .writers a 

This s i t u a t i o n  could lead t o  ex t r ao rd ina ry  e f f o r t s  t o  f i n d  a way 

I t  could 

I f  i t  should become necessary t o  accept t h e  i m p o s s i b i l i t y  of f i r s t - h a n d  

experience i n  space,  t h e r e  may be important consequences f o r  American values  

and a s p i r a t i o n s .  As a na t ion ,  w e  have come t o  b e l i e v e  ourselves  conquerors 

of n a t u r e  and equal  t o  any t a s k  i f  w e  apply "science." In  r ecen t  years  t h i s  

confidence has appeared t o  be s p e c t a c u l a r l y  j u s t i f i e d .  

man cannot f o r  t h e  fo re seeab le  f u t u r e  go i n t o  space by any of t h e  glamorous 

means so  r e g u l a r l y  p red ic t ed  might s o  d i s r u p t  our self-confidence as t o  s e t  

off a cha in  of r e v i s i o n s  i n  values  which could e i t h e r  hirlder o r  improve our 

c a p a c i t y  t o  deal  maturely w i t h  our  o t h e r  problems. 

The discovery t h a t  

Whether o r  not  man w i l l  be a b l e  t o  s tudy  space a t  f i r s t  hand i n  t h e  

next  two decades depends on information no t  now a v a i l a b l e .  Since t h e  ou t -  

come might go e i t h e r  way, t h e  e f f e c t s  of later man-in-space e f f o r t s  on values  

and a t t i t u d e s  i n  gene ra l ,  a5 w e l l  as w i t h  regard t o  such space a c t i v i t i e s  i n  

p a r t i c u l a r ,  r e q u i r e  r e sea rch  t o :  

. . e Develop base l i n e  d a t a  on p resen t  a t t i t u d e s  toward and expectat ions 
about post-Mercury man-in-space e f f o r t s .  These d a t a  should include 
i n d i c a t i o n s  of a t t i t u d e s  toward support ing o r  not  support ing such 
a c t i v i t i e s  and t h e  reasons p e r t a i n i n g  t h e r e t o .  

. . . Assess changes i n  a t t i t u d e s  and expectat ions i n  t h e  l i g h t  of subse- 
quent events  and s ta tements  intended t o  inform, t o  encourage, o r  t o  
discourage support  of t h e  program. 

. Discover what symbols and ideas  regarding man i n  space would be st imu- 
l a t i n g  i n  c u l t u r e s  whose support  i s  d e s i r e d ,  but  whose a s p i r a t i o n s  and 
i d e a l s  may not  be s imilar  t o  o u r s .  
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LETTER OF TRANSMITTAL

The Brookings Institution

Washington, D. C.

November 30, 1960

HON. JOHN A. JOHNSON

Chairman, Committee on Long-Range Studies

National Aeronautics and Space Administration

Washington, D. C.

DEAR MR. JOHNSON: I am pleased to transmit herewith a report on
“Proposed Studies on the Implications of Peaceful Space Activities for
Human Affairs,” which has been prepared for your Committee on Long-
Range Studies of the National Aeronautics and Space Administration,
pursuant to Section 102(c) of the National Aeronautics and Space Act of 1958

This section specifies that the “aeronautical and space activities of the
United States shall be so conducted as to contribute materially” to several
objectives, among which is “(4) establishment of long-range studies of the
potential benefits to be gained from the opportunities for, and the problems
involved in the utilization of aeronautical and space activities for peaceful
and scientific purposes.”

In seeking assistance in carrying out the objectives of this section,
NASA, through your Committee, and the Brookings Institution agreed that
there was a wide range of studies in the social sciences that could be made of
the potential benefits and problems arising from the peaceful use of space. In
fact, the full range of possible studies was so great that some guidelines bad to
be established to aid in the orderly selection and proper support of those
studies that would contribute most effectively to the policies and purposes of
the Congress as stated in the National Aeronautics and Space Act. It was
believed, therefore, that if a program of such studies were to be developed,
NASA would be in a better position to discharge its statutory responsibilities.
The attached report is designed to assist in the development of that kind of
comprehensive and long-term program of research and study. The report
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recommends for the consideration of NASA a wide range of studies regarding
the social, economic, political, legal, and international implications of the use
of space for peaceful and scientific purposes.

The agreed upon multiple objectives of the report would be well
served if it generates research activities within as well as outside of NASA, in
accordance with the interests of those in the academic community, private
research organizations, industry, and other government agencies. Therefore,
some material is included which, while familiar to NASA, is felt to be
necessary background for those who have not been close to some of the
problems discussed.

The Brookings staff members and the consultants responsible for the
study collaborated through a series of monthly two-day conferences. In
addition, over 200 people were interviewed throughout the course of the
project. These persons by contributing their experience, imagination, and
critical insight have been of great assistance in the preparation of this report.
Throughout the preparation of the report the Institution has bad the
wholehearted cooperation of your Committee on Long-Range Studies, whose
assistance the Institution acknowledges with gratitude.

Midway in the project, the views of the staff were evaluated and
enhanced by the participation at a two-day conference of:

Lincoln P. Bloomfield, Director, United Nations Project, Center for
International Studies, Massachusetts Institute of Technology; George
Clement, Assistant to the President, the RAND Corporation; Deane Davis,
Project Engineer, Centaur, Convair Astronautics, Alfred J. deGrazia,
Director, Center for Applied Social Research, New York University; Joseph
M. Goldsen, Senior Staff, the RAND Corporation; H. Field Haviland, Jr.,
Director of Foreign Policy Studies, the Brookings Institution; Bert F.
Hoselitz, Director, Research Center in Economic Development and
Cultural Change, University of Chicago; Melvin Kranzberg , Editor,
Technology and Culture, Case Institute of Technology; Daniel Lerner,
Professor of International Communications, Center for International
Studies, Massachusetts Institute of Technology; Jiri Nebnevajsa, Professor,
Department of Sociology, Columbia University; Jack C. Oppenheimer,
Executive Secretary, NASA Committee on Long-Range Studies,, Harvey
Perloff, Director, Program of Regional Studies, Resources for the Future;
Henry W.. Riecken, Head, Office of Social Science, National Science
Foundation; and Oscar Schachter, Director, General Legal Division, United
Nations.
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The study was directed by Donald N. Michael, who is primarily
responsible for the interpretations, conclusions, and recommendations in,
and the final drafting of this report. Collaborating with him were Jack
Baranson and Herbert E. Striner of the Brookings Institution;

Raymond A. Bauer, Professor of Business Administration, Harvard
Graduate School of Business Administration; Richard L. Meier, Professor,
School of Natural Resources, University of Michigan; Aaron B. Nadel,
Technical Military Planning Operation, General Electric Company; Herbert
A. Shepard, Professor of Behavioral Science, Case Institute of Technology;
and Christopher Wright, Executive Director, Council for Atomic Age
Studies, Columbia University. Substantial contributions in the form of
work papers on specific topics were made by Jack Baranson and Mary E.
Robinson of the Brookings Institution; Curtis H. Barker, Center for
International Studies, Massachusetts Institute of Technology; Earl W.
Lindveit, Washington, D. C.; and Messrs. Nadel, Wright, and Bauer  (with
Edward E. Furash, Assistant Editor, Harvard Business Review). Research
assistance was provided by Ruth Darmstadter, Leonard Schwartz, and Jane
Webbink. Charles Clapp, Robert W. Hartley, H. Field Haviland, Jr., Bert G.
Hickman, Mark Massel, and Ralph R. Watkins, all of the Brookings staff,
reviewed sections of the report; appreciation is expressed to them as well as
to Kathleen Sproul, who edited the transcript. The study was made under
the general supervision of James M. Mitchell, Director of the Conference
Program on Public Affairs.

The Brookings Institution is particularly indebted to the following
people who took time out of their busy schedules to review specific sections
of the draft report: Lloyd V. Berkner, President, Associated Universities, Inc.;
Scott Buchanan, Consultant, Center for the Study of Democratic Institutions;
John J. Corson , Director, McKinsey and Company; Cora Du Bois, Professor,
Department of Anthropology, Harvard University-, Morton M. Grodzing ,
Professor, Department of Political Science, University of Chicago; Caryl P.
Haskins, President, Carnegie Institution of Washington; James R. Killian,
Chairman of the Corporation, Massachusetts Institute of Technology; Herbert
E. Krugmen, Director of Research, Raymond Loewy Associates; Nathan
Maccoby, Professor, Mass Communications, Stanford University; Margaret
Mead, Associate Curator of Ethnology, American Museum of Natural
History; Rhode Metraux, Associate Directori Project on the Factor of
Allopsychic Orientation in Mental Health, American Museum of Natural
History; Charles Morris, Professor, Department of Philosophy, University of
Florida; Oscar Schachter, Director, General Legal Division, United Nations;
Gerald W. Siegel, Lecturer on Business Administration, Harvard Graduate
School of Business Administration; and Stephen B. Witbey, Director, Public
Affairs Studies, Survey Research Center, University of Michigan.

Finally, it should be noted that the time available for the completion of
this report has been short in view of the broad range of subjects and the new
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areas of research to be considered. The authors have made a pioneering
exploration into new fields of investigation in the attempt to foresee types of
research which space activities make desirable. The treatment, findings, and
recommendations are those of the authors and, in accordance with usual
procedures, do not necessarily reflect the views of other members of the
Brookings staff, its administrative officers, or members of its Board of
Trustees.

Robert D. Calkins

President
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SUMMARY

1.     INTRODUCTION: GOALS AND METHODS

1. In November 1959 the National Aeronautics and Space Administration
contracted with the Brookings Institution to “undertake... the design of a
comprehensive and long-term program of research and study regarding
the social, economic, political, legal, and international implications of the
use of space for peaceful and scientific purposes.”

2. The long-term program of research set out in the report (and briefly
outlined in this Summary) includes:

a. Sufficient description and evaluation of speculations on the
implications of space activities to provide a basis for judging which
implications may have sufficient impact on human affairs to merit
research.

b. Specification of criteria for selection of high priority research.

c. Specification, when feasible of high priority research areas for
initiating a long-range research program; specification of other
research areas which will extend the utility of the initial research; and
specification of research which may become central under later
circumstances.

d. Suggestions as to methods, persons, and organizations that might
assist the conduct of research. (The suggestions are made chiefly
through footnote citations of pertinent publications and projects and
are therefore not included in this Summary, which carries no
footnotes.)

e. Suggestions on the organization and function of a NASA research
capability to implement the program (Chapter 2).

3. Space activities require great investments of money, men, material, and
creative effort and thereby compete with the needs of other areas of
human endeavor. They contribute to rapid rates of technological change
and thereby give rise to social and personal readjustment problems. Thus
it is most desirable that the problems and opportunities they may imply
for society be understood. Since the potentialities of space activities are
wide ranging, so, too, must be a research program on their implications:
examined herein are the problems and opportunities that may be
introduced by hardware (such as a weather satellite forecasting system);
events (such as the adventures of astronauts in space); and ideas (such as
those embodied in discussions of the degree to which national prestige
may be dependent on success in space accomplishments), certain
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implications may be directly related to aspects of a specific social
environment; in such cases, these aspects will be examined.

[-2S]

4. Research on the implications of space activities requires a reasonably clear
picture of the associated larger social context. Given the complex
problems facing various components of world society and the
technological developments, that are believed possible in fields other
than space, it appears impractical to speculate beyond the next twenty
years, and perhaps even beyond the next ten. Even within this time span,
however, the consequences of space activities can be foreseen only in part,
since the effect of any given development in space may be vitiated by
unexpected but contingent scientific, technological, or a society
developments. This report, therefore, does not attempt to predict what
will happen to society as a result of space activities. Rather, it poses
questions about what might happen and specifies contingent factors
which may affect the likelihood of one implication being realized rather
than another,

5. Certain potential products or consequences of space activities imply such
a high degree of change in world conditions that it would be unprofitable
within the purview of this report to propose research on them. Examples
include a controlled thermonuclear fusion rocket power source and face-
to-face meetings with extraterrestrials.

6. The impact of innovation is no respecter of differences in academic
disciplines. To stress the interdisciplinary nature of research on the
implications of space activities and to permit a coherent exploration of
specific products, events, and ideas the report is organized into chapters
that (except for Chapter 2) each represent a major area of problems and
opportunities. Within these major areas., all pertinent aspects of the
problems are discussed, whether economic, political, or social, or
combinations thereof. Certain chapters necessarily overlap, since some of
them cover general aspects of problems which are specific to the subjects
of other chapters.

[-3S]

7. Time, resources, and especially the lack of a single formulation of social
science theory, broad-ranging enough to encompass the variety of
problems involved, imposed arbitrary limitations on the amount of
research undertaken to back the speculation underlying the report. Thus,
the report is not exhaustive in its research recommendations, but the
descriptions of the problem areas (developed through interviews,
conferences, and reading) are intended to provide the reader with a basis
for proposing specific research projects in connection with the study areas
recommended here. It is important to note that, as a consequence of this
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approach, the first specific research project to be undertaken with regard
to many of the problems here discussed should be an assessment of the
literature to determine what existing knowledge, if any, can be applied
directly and what further study needs to be done.

8. Suggesting a comprehensive research program makes it necessary to
examine the range of implications needing study, irrespective of who
might conduct the research. Not all -the research suggested should or
could be sponsored directly by NASA; some proposals are more properly
within the interests of other groups.

9. “Research” is broadly used herein to refer to a variety of approaches,
including “think-pieces,” sophisticated logical and/or mathematical
evaluations and analyses, and empirical studies in the field. Studies
would range from broad programmatic research to detailed inquiries.
Most of the projects are phrased in terms of space activities, but many of
the suggested investigators could as well be stimulated by or applied to a
number of other major on-going or contemplated scientific
developments. Examination of the implications of space activities also
provides a new standpoint from which to observe human behavior
before, during., and after social change resulting from innovation. This,
the proposed research program offers extraordinary opportunities for
fundamental social science research as well as applied.

10. The recommended high priority research areas (listed at the end of each
Summary section) are intended to provide NASA with a “mix” of
projects to be an initial basis for a long-range research program. The
priority criteria emphasize:

a. That the results of the research would have important applications to
the social consequences of specific space activities.

[-4S]

b. That the study is urgent in order to identify and resolve operating
and policy problems associated with imminent or on-going
developments.

c. That the study is non-deferrable in that if the data and methods are to
be available when needed it is necessary to begin acquiring them now;

d. That the study would significantly forward the development of a
program of peaceful and scientific uses of space.

e. That the study would, through the development of methodology,
facts, or theory, contribute exceptionally to understanding or
foreseeing the social implications of space activities.

Which projects NASA may choose to implement, even among those
which might be thought of as urgent, will depend on factors not within
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the purview of this report, including budget, availability of research
capabilities, important events which have transpired, and the extent to
which previous research has paid off.

11. Research areas are included in the report which are not now considered
of high priority, but which are likely to become so as social developments
and space activities evolve and as high priority research is completed.

12. No assumption has been made as to whether that or not specific studies
are already underway. If an area recommended for study is presently
being competently researched, the priorities here assigned to the area
would alter.

13. The magnitude and direction of a long-range research program on the
social effects of space activities will depend on the organization NASA
establishes to select, monitor, and conduct the studies. One of the most
pressing and continuing research challenges for this capability will be to:

• develop effective methods to detect incipient implications of space
activities and to insure that their consequences are understood.

14. Each section of this Summary corresponds to a chapter of the full report
and sets forth the main points of the chapter and the recommended high
priority research for the problem area. In the body of the report, the
presentation of potential implications involves discussion of and
suggested research on all the issues that seem to be pertinent to a problem
area including some that do not warrant research at the present stage of

[-5S]

the problem area's development, and some that it would be inefficient to
study until other recommended research is completed. This supportive
discussion constitutes the bulk of the report and in a summary can only
be suggested. Its intent, however, is to make clear (1) the significance of
the research recommended, (2) the variety of the projects implicit in the
research areas, (3) the order in which related projects could be carried out,
and (4) the opportunities for approaching various problems in broad or
narrow contexts of research and application. Therefore, although for
some readers this Summary chapter may provide sufficient information -
- since these four clarifications may not be of central interest to them -- it
is assumed that the potential researcher will find it essential to read the
body of the report.
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II. COMMENTS ON THE ORGANIZATION AND FUNCTIONS

OF A NASA SOCIAL SCIENCE RESEARCH CAPABILITY

1. An integral part of the research program as proposed herein is the
development of a research facility capable of conducting and evolving a
series of long-range research projects pertinent to NASA's directive to
study the problems and opportunities implied in peaceful and scientific
space activities.

2. To develop within NASA an understanding of the need for these studies
and support for their conduct, to assure the maximum likelihood that the
research findings will be applied, and to keep in close touch with the
technical developments which presage social implications, it is
recommended here that the research capability consist of a NASA in-
house core of senior social scientists, which would have available to it
over time the services of outside organizations. Which functions can best
be conducted in-house and which might be handled through the services
of outside organizations can only be determined as the scope and pace of
the program evolves.

3. The functions that a social science research facility must be able to
perform if it is to organize and implement a long-range research program
include the following:

a. Identification of problems to be researched. (This report is intended to
be a major aid in this area, but its suggestions will need frequent
revision, redefinition, and supplementation.)

[-6S]

b. Selection of high priority research. (This report suggests criteria for
selecting research, but these must be supplemented by criteria
pertinent to NASA goals and circumstances.)

c. Determination of resource allocations, including funds, available
research personnel, and field situations for specific studies.

d. Informing and stimulating potential researchers in other
government organizations, universities, foundations, nonprofit
organizations, and private research organizations.

a. Developing and stimulating potential supporting facilities to provide
research tools and other services.

f. Selecting, developing, and implementing research proposals.

g. Liaison - - with divisional groups within NASA, with potential
research personnel, and with interested government agencies whose
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research or activities have significance for the social implications of
space activities.

h. Assessing the progress and direction of research in progress, to insure
that the studies continue to be pertinent to the evolving situation
and that their quality merits continued support.

i. Distributing the research findings to those for whom they were
specifically developed and to other pertinent professional people and
organizations.

J. Assisting in the application of the findings. (Arrangements regarding
applicability of findings should be initially planned, with the
participation of the user, during the early definition and selection of
the research to be undertaken.)

k. Keeping track of pertinent social science research that is applicable to
space activities research, but not a part of NASA's program.

4. In establishing an organization to fulfill these functions, three general
points are important:

a. The research which NASA will regard as appropriate to sponsor
directly will vary with circumstances. Systematic means should be
devised for (1) anticipating the important studies which other
research organizations, foundations, and government agencies might
be better adapted to carry out and (2) encouraging participation by
other research facilities in the program.

[-7S]

b. Recommended research will vary in duration from a few months to
several years. Operations procedures for supporting research will
differ for longer and shorter time spans, and these procedures will
need to be developed.

c. Research is also a device for training researchers. It will be beneficial
to support a certain amount of research whose aim is in part to help
train social scientists to deal with the implications for society of space
activities.

5. To provide the necessary intellectual stimulus for the development of a
vigorous program and to carry out the intricate and varied tasks that will
be required, it is recommended that no fewer than three senior social
scientists of high competence compose the professional staff of the in-
house core. Their first tasks are seen as including:

a. Selecting first-order research.

b. Establishing in-house relationships.
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c. Establishing outside connections with the research fraternity.

d. Laying the organizational groundwork for the conduct of the first-
order research.

e. Establishing a library of selected social science materials especially
useful for fulfilling the functions of the facility.

6. The research facility, as a staff function, should have access to those
concerned with the over-all interests of NASA. Formal arrangements
should also be made to insure the social science staff access to
information on technical, political, and economic aspects of the space
developments that derive from NASA's divisional activities. Such
information will familiarize the social scientists with the space program's
operating problems and with the possible research opportunities implicit
in them.

7. A person familiar with both the social sciences and the technological
activities of NASA and versed in interagency relationships should be
responsible for arranging interagency liaison so that research on the social
implications of space activities will be forwarded efficiently through the
sharing of information on pertinent activities.

8. A committee is needed to assess and review research in progress.

9. A committee analogous to the Space Science Board of the National
Academy of Sciences is needed to keep the in-house organization
cognizant of on-going or anticipated social developments related to an
evaluation of the implications of space activities.

[-8S]

10. Aside from the liaison function and the awarding of contracts and/or
grants, other functions could, as time and circumstances dictate, gradually
be transferred to outside organizations. However, the in-house core will
need to keep in close touch with assisting services and with personnel
carrying out research projects to insure participation at all stages of those
who will most directly use the findings and to maintain its essential role
as the spark and drive of the program.
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III. IMPLICATIONS OF SATELLITE-BASED COMMUNICATIONS SYSTEMS

1. Involved scientists and engineers believe that in a relatively few years the
world will be wrapped in a communications net based on the several
advantages of communication satellites. The problems and opportunities
associated with financing the development and application of
communication satellites, with legal and political arrangements for their
use, and with their specific applications are closely related to their
technological characteristics. Research and development efforts have
been concentrated on two operational types of systems: the passive
reflector (e.g., “Echo”), which requires very large ground-based
transmitting and receiving antennas and powerful transmitters, and the
active repeater, which is itself a complex transmitting and receiving
station, and thus requires much less large ground-based transmitters.
Under many circumstances, signals from repeater satellites could be
received directly on private receivers. Careful scheduling is required,
however, if active satellites are not to be overloaded, whereas passive
satellites can be used anytime they are in range of any facility with
transmitting and receiving antennas. To varying degrees, technological
problems remain to be solved for both systems -- problems having to do
with system capacity, reliability, weight, and the use of higher frequencies
for radio and television.

     Organizational problems and implications   

1. The economics, technology, organization, and utilization of satellite
communications cannot be resolved wholly within the framework of the
United States' interests and operating methods. Since such a system will
be of major utility to international communications, planning must take
into account the potential users abroad and the problems that
international use will imply. Research will be necessary to delineate and
suggest resolutions for such organizational and operational problems as
these:

[-9S]

a. Frequency allocation and/or sharing. Here and abroad, frequency
control is already rife with economic, social, and legal problems
which would be intensified by the broad coverage and relative non-
directionality of satellite signals and the different frequency control
requirements of active and passive systems.

b. International agreements or comparability of equipment
components used by various nations and produced by various
manufacturers.
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c. Privileges and priorities of satellite use. Cost-sharing arrangements
may be more difficult to enforce with passive systems, and the
scheduling of messages requires special agreements when the active
satellite system is used.

d. Receiver antenna control and sharing (and in some cases,
transmitter antenna, too).

a. Access to audiences: privileges and priorities. Active satellites
provide better opportunities for control over transmission. Passive
satellites provide better opportunities for control over reception.

f. Program content control, including: amount and type of propaganda,
advertising, entertainment, information, and education.

2. Central to the resolution of these organizational problems are the
national philosophies which have defined the structure of local
operational procedure and organization of present telecommunication
facilities. The difference between one philosophy and another as to the
purposes and proper use of telecommunications may have substantial
implications for the way satellite systems might be used and for the
negotiations and organizational inventions necessary to reconcile
competing interests within each involved nation, competing national
interests, and international interests. Systematic study of these problems
is recommended.

3. The United States' role in developing and using a satellite
communications system is complexly bound up with questions covering
the relationships of our national (government) interests and private
profit motives. For example, under what circumstances should the
United States government provide launching facilities and research and
development in connection with satellite development? If taxpayers are
to finance portions of the technological development of communication
satellites, what provisions are to be made about patent ownership and
satellite utilization? If the government is the major developer of a
satellite communications system, what should its policy be about present
privately owned and operated systems which may be displaced or made
obsolete?

[-10S]

4. The possibility that the USSR and/or other nations will develop
competing communications satellites has implications that need study.
Further, some informed observers argue that only by placing satellite
system radio and television facilities under United Nations or other
international agency auspices can frictions resulting from their use be
minimized and the benefits maximized. Anticipation of either
competition or internationalization would affect the evolving
relationship between the United States government and private
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enterprise concerning development and use Of a satellite system, since
private incentive to invest in research and development depends on the
profitability that could be expected from the system's operation.

    Possible uses and their implications   

1. With the initiation of a satellite communications system, large amounts
of the newly available channel capacity will most probably first occur for
radio telephony rather than for television. High-speed, inexpensive voice
communications should provide- a far-flung business and other
organizations with a further capability for extending themselves through
the increase in control and coordination thus made possible. Ever larger
organizational entities might thus be encouraged, to the detriment of
existing small organizations. Alternately, the increased communications
capacity might increase the ability of small organizations to survive,
through better control and coordination of their resources. The
implications of these alternatives and their consequences for
organizational growth and stability merit study.

2. The advantages of increased voice-to-voice communication for world
diplomacy are not clear, since the present pace of diplomatic
communications is sometimes deemed already too swift for careful
analysis. However, the availability of sufficient telephone channels might
encourage the evolution of an international “secretariat” at the working
level, in the long run more identified with task goals than specific
national interests. Research should help clarify the special problems and
opportunities for diplomatic relations.

[-11S]

3. World-wide data search, coding, retrieval, and processing and the
integration of far-flung systems operating automatically via computers
and feedback control would be made possible by large-capacity
communication satellites (or by their freeing-up of conventional facilities
for this use), to the great benefit of scholarship, science, business, and
government. Handling of data for a world-wide weather forecasting
facility (as discussed in Section IV) and coding the contents of the major
libraries of the world for machine search are important examples of this
utility. Substantial increases in computer production and data-coding
personnel would be required, and computer programming and system
building and maintenance would involve extensive operations.
international standards of component compatibility and reliability would
be mandatory, thus further extending multinational interdependence.
The social, economic, and political prerequisites and consequences of
these potential developments need study, especially because such
facilities may provide a tool and stimulus for a concerted attack on the
problem of efficiently using the overwhelming amount of data presently
threatening to swamp this civilization.



Filmwatch Division Marketing Plan July 20, 1993

18

4. In view of the possibly radical increase in the pace of organizational
activities resulting from high-speed interlocking of data, decisions, and
actions, it is not clear whether more or less strain would be put on
decision makers. Further, the opportunities for coping with increased
organizational complexity could make society vulnerable to serious
disruption should the communication system break down. The
possibility of tying together data, men-, and decisions in a world-wide
interdependence has vast implications for attitudes about man and his
meaning in the context of his society. Preliminary inquiry may help
provide perspective and prepare the way for more systematic study as the
situation evolves.

5. The use of satellite-based radio and TV for teaching in underdeveloped
areas has been much discussed. However, unless the development of
satellite based, multichannel TV is accelerated specifically for this
purpose, other more conventional teaching means may develop to a
degree that would challenge the advantages of education via
telecommunications. In any case, behaving and believing according to the
standards and information conveyed by telecommunications involves a
number of complex cultural and psychological factors, especially in an
area which may lack the literacy and at least some degree urbanism
normally associated with learning from TV and radio. Research is clearly
necessary to specify and understand these pertinent factors. Problems are
also posed and study is needed in regard to the capacities in such localities
for distribution, maintenance, and replacement of receivers

6. In already advanced nations, the immediacy of exposure to worldwide
events and ideas via radio and TV could affect general education levels.
However, important changes in perspective that might lead to greater
tolerance and understanding merely on the basis of this exposure are not
guaranteed by the evidence so far available. Research will help clarify the
factors involved here.

[-12S]

Using satellite communications for formal learning sessions may not be
generally efficient in view of expected developments in film and video
tape libraries, teaching machines, and air-borne TV. Nevertheless, special
“live” events, which otherwise would have to be taped and distributed
singly to local schools or local transmitters, could be presented by an
active repeater system if such problems as scheduling and time zone
differences can be solved. A satellite system could also transmit TV tapes
from central libraries to local schools for retranscription. The costs of TV
tapes might thus be lessened, and access would be provided to a much
larger and up-dated library of materials than many schools otherwise
could afford. The social and economic costs and benefits of these schemes
will need careful examination.
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7. A combination of powerful active satellites and simple receivers and
antennas could be used to enhance or splinter political identification via
propaganda, incitement, or information in areas lacking local ground-
based transmitters. Research will be necessary to determine under what
circumstances such communication methods would be sufficiently
effective to merit their use -- and if effective, how to control their use.

8. If large TV charnel capacity becomes available -- via satellite or via
conventional facilities freed-up by the satellite -- conferences via multiple
closed circuit linkages are possible. This would save time, inconvenience,
and physical risk and permit a greater marshaling of ground-based
resources for each participant. Technological capabilities and social,
psychological, and economic considerations will decide whether such
conferences would become routine. Should they become routine, the
consequences might be serious for the travel and hotel industries, for
which conferences of all kinds have been of great importance.

[-13S]

To provide social criteria for decisions regarding communication system
design, research should determine:

• The specific sources of demand for increased communications
capability, and the assumptions made by those claiming that they
would pay for the use of satellite services, about the capabilities of the
communication system for meeting their needs. What are the
implications for system design?

An important group of decisions related to government policy for
communications system development support would benefit from study
to discover:

• The advantages and disadvantages of various means whereby the
government might fulfill its obligations to private enterprise, the
nation as a whole, and special interest groups with regard to:
supporting the development of a satellite system; ownership;
frequency assignments; allocating profits and costs; and assuring the
use of the product in the best interests of the nation. What are the
most appropriate and effective roles for government, private
enterprise, and other organizations in financing, developing, owning,
controlling, using, and negotiating for the use of satellite
communications domestically and internationally?

A good place to begin studies which will help in eventual negotiations on
satellite use is to determine:

• What economic, cultural, and technological factors, in each nation or
region involved, could complicate or facilitate the conciliation of
interests in using and controlling satellite-based communications?
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What technological, economic, organizational, and legal
arrangements could be developed to overcome specific major
difficulties for conciliation as detected in the above? To take
advantage of specific major opportunities?

Since the benefits for society could depend on the organizational
approach taken, and since these problems are better studied before
imminent developments obscure Issues, research should be begun now
to determine:

[-14S]

• The cost and benefits of turning over to an international agency those
communication functions which are inherently unprofitable for
private interests and/or which have the potential for stimulating
international unrest. Under what conditions would such a transfer of
function be in the interests of the United States? In the event the
facilities, were internationalized, what activities might be prohibited
or subjected to international control and what should be the
functions and powers of such an inter national body?

Because the effective use of satellites for teaching purposes will require
much more understanding of learning factors in relation to
telecommunications than we now possess and because the application of
such findings would be very important for world society, it is most
desirable to begin now to:

• Apply and further develop knowledge of and methods for under
standing the factors -- such as, culture habits, literacy, subject matter,
auspices, format, and opportunities to use what is learned -- which
affect the degree and type of learning from telecommunications.
These studies must be aimed at meshing the content and purposes of
telecommunications with other forms of communications from
interested government groups, private organizations, and
international agencies.
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IV. IMPLICATIONS OF A SPACE-DERIVED

WEATHER PREDICTING SYSTEM

1. Space activities are expected to contribute in two ways to the
development and maintenance of a world-wide system for accurate long-
range and short-range weather forecasting: (a) information for
improvements in meteorological theory and the routine observations
necessary for its application will be provided by space probes and
satellites; (b) theory development and application will require a
correlative and interacting world-wide net of ground-based, lower-
atmosphere data collecting, processing, and distributing facilities, for
which communication satellites appear to offer the most feasible system
for handling the expected vast amount of data. Once the ground facilities
are established, which may be in the relatively near future, many nations
may have access for the first time to systematic science-based forecasts
similar to those presently available in regions using conventional
forecast methods. Implications meriting research will presumably at a
from the problems and opportunities inherent in the establishment and
maintenance of the world-wide, integrated satellite and ground-based
system, and in the uses made of the forecasts. The degree of utility will
depend in part on what other technological, social, and political
developments have occurred by the time the capability is available.

[-15S]

    Establishing and maintaining a world-wide weather organization    

1. A world-wide forecasting system will require the evolution of a globally
standardized set of rules for the complex operations and negotiations
involved. The increased emphasis thus placed on the interdependence of
all components of world society Might well help diminish international
friction. Nevertheless, the system's development period will probably
take place amid some degree of the mutual national suspicion and
economic and political competition that now pertain. Further, since
weather information will continue to be important for all types of
warfare -- including economic the exchange of weather data may be
inhibited under some circumstances. If potential inhibiting circumstances
can be delineated through research, it may be possible to anticipate and
thus avoid them.

2. The many decisions that must be made about the location of ground
based facilities for collecting, processing, and distributing weather data
imply the need for studying the potential legal, economic, and political
complications. For example, who will pay for and control the installation
and maintenance of the facilities? It is very probable that some countries
would not wish to contribute to the effort during its developmental stage,
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while others might from the beginning consider participation highly
desirable, especially if facilities could be installed within their borders.
There may be conflicts between technical and political criteria concerning
the “best” placements for facilities. Study of potential conflict factors
might resolve them before the fact. Who, for instance, will make such
decisions and on what bases? Are these to be national or multinational
decisions, or should they be made by an international organization? If
decisions are not to be made by individual nations, what is the
appropriate role for the United States in facilitating the development of
theory and practice? Given the military utility of weather data, what
criteria should be used for evaluating the strategic cost and benefits of
releasing specific weather information? How would various possible
policies affect the various possible interests of specific nations?

16S]

3. Once the alternatives of ownership, funding, and control have been
clarified, negotiations must be undertaken to establish the operating
organization, its standards of quality and equipment compatibility, and
the procedures for handling sporadic, deliberate nonparticipation or
continued noncompliance of members of the network. The negotiations
will be subject to complex pressures arising from the differing motives,
legal procedures, and political arrangements of the various nations
participating in them. Systematic inquiry might valuably elucidate these
factors and their relationship to negotiation alternatives.

4. Highly trained meteorologists have been in short supply for some time,
but many will be needed as well as many other personnel to operate
equipment, develop theory, make local forecasts, and distribute them.
People especially trained to translate weather forecasts into meaningful
ideas for users unfamiliar with them will also  be needed. Questions are
thus implied that require research. Who, for example, will pay for the
training of the needed personnel? Where will they be trained, and who
will train them (teachers being in short supply)? What major changes in
and additions to curriculum content will the developing field require?
Some nations may prefer to use their scarce, talented manpower in other
technological endeavors that they consider of higher priority than
weather forecasting. Others may welcome participation as a way to train
personnel in the general idiom of technology so that they would thereby
also be useful for other high priority purposes. How, then, should the
training and use of personnel for a weather system be planned so that it
will aid in expanding the world's general supply of scientists and
technicians?

   Implications for weather control   

1. The possibility of a space-derived forecast system has aroused much
discussion of relatively immediate advances in weather control.
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However, with the exception of possible occasional experiments or a
certain amount of localized, legally acceptable, rain-making,
developments in weather control will probably depend on meteorological
knowledge made available only through the gradual development of a
weather theory adequate for worldwide, long-range forecasts. There may
nevertheless be pressures for experimenting with such devices as nuclear
explosions to disrupt typhoons and hurricanes. Conducting such
experiments without jeopardizing human safety would involve
international agreements. Preliminary research could help to prepare a
basis for solving the collaborative problems as their nature became
clearer.

[-17S]

   Implications for product raisers   

1. Long-Range or seasonal forecasts will face the farmer and those who
make farm policy with many decisions. Given a partially unfavorable
forecast, for example, bow much land should be kept in use and what
crops grown? What techniques might mitigate the weather effects?
Associated decisions would have to do with the availability of easily
obtained and adequate financial support when the direction of a
prediction made it desirable or necessary to cover costs of seeds, fertilizer,
equipment, stockpiling facilities, and the like. All these decisions imply
an alteration in the behavior patterns of both farmers and government
policy makers in tradition oriented agricultural areas. Changes in
traditional farming patterns would eventually produce profound changes
in distribution and marketing methods and in consumption patterns and
government policy. Much careful research and advanced planning will be
necessary if full advantage is to be taken of the opportunities for raising
standards of living, and if the disruption attendant on the transition is to
be minimized.

2. Methods must be developed for handling such consequences of responses
to forecasts as bumper crops of the same product being grown I several
different parts of the world. International crop planning and allocation
procedures may be necessary to balance out economic and substantive
inequities and otherwise assure the distribution of supply in keeping
with the immediate demand and with longer-range storage
requirements. Such international arrangements, implying major changes
in a nation's policies regarding its domestic farming, would require much
anticipatory study.

   Implications for tourism and related recreation industries   

1. For recreation facilities, the main consequence of both short- and long-
range weather forecasts may be a sharp increase in overloads and
underloads. The forecast of a bad season for regions having tourist-
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dependent economies the French Riviera, parts of Florida, Switzerland,
etc., -- could have major national or regional economic repercussions,
and could strain international relations. Economic reorganization of the
tourist and recreation industries might become necessary, so that facilities
unused because of expected bad weather could be balanced against
facilities where there is expectation of good weather. Other questions
raised concern the role of the government in mitigating major national
and regional imbalances, given its part in providing the forecasts. All of
these problems will benefit from research.

   Implications for water resources and fossil fuel utilization    

1. Seasonal forecasts would permit optimum use of multiple-purpose dams
that now retain part of their capacity to cope with unforeseen seasonal
over loads or underloads.

2. More efficient use and realistic stockpiling of fossil fuels would be
permitted if seasonal demands are known in advance. With urban and
population growth, the world demand for fuel is continually increasing;
an advanced planning capability should encourage world-wide
programming of fuel allocations, both to fill routine needs and to
alleviate suffering in times of weather emergency. Important questions of
pricing, production regulation, and national and private profit interests
arising in this connection merit study.

      Weather disaster mitigation    

1. Many nations may relatively soon have the advantage of hurricane and
typhoon forecasts, if Tiros-type satellite observations prove to be as useful
as it is believed they can be. Such disasters as droughts and major floods
may eventually be predicted also.

2. Providing forecasts of imminent disaster does not by any means assure
that they will be acted on. Emergency action depends on the physical
resources available, the motives of the leadership that must decide what
information to make available to the public, the psychology of the public
about action, and the time available. Quick and productive reactions to
disaster forecasts require a certain amount of education of both leadership
and the public. Much more research is needed on how to educate for
disaster, especially in the many world cultures where a traditional
fatalism has prevailed. Decisions must also be made about what expenses
any community or any nation wishes to sustain to be prepared for
infrequent disasters such as tornadoes or hurricanes; these decisions
would benefit from cost and benefits studies and operations research on
preparation arrangements.

[-19S]
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3. Long-Range forecasts of such lingering-effect disasters as drought and
heavy flooding will confront involved nations with the need for
preparations to cope with the people and institutions that would be
displaced by or threatened during the disaster. In many nations this
would require an organization of personnel and an allocation of
resources -- both of which do not now exist or are needed for or absorbed
by other activities. Governments warned publicly of disasters with which
they have little competence for coping may be seriously embarrassed.
This implies opportunities and problems for other nations in deciding
bow and to what extent they would provide personnel and resources to
mitigate the consequences of a disaster in another nation. The resolution
of the many facets of these problems deserves intensive pursuit through
systematic inquiry.

   Implications for transportation    

1. More efficient use can be made of commercial transportation facilities if
accurate forecasts make it possible to anticipate transportation needs as
functions of the effects of weather patterns on clients' shipping plans.

2. In nations with somewhat primitive transportation systems, weather
forecasts would provide the opportunity to use weather-dependent
transportation methods and routes more efficiently. This may also help
to raise living standards and further the development of rationalized
decision making and of the requisite technical and human systems to
implement it. Research would be desirable into methods for helping
these areas take advantage of the opportunities provided by the forecasts.

As a prerequisite for planning further research activities on the
implications of the uses of weather forecasts study is necessary to
determine:

• The activities that will be most advantaged or disadvantaged by
varying amounts of improved forecasts. Here it is necessary to
consider the time at which improved forecasts are expected to be
realized and the technological and social contingencies which may
affect the degree of weather dependence. In particular, legal, political,
economic, and cultural factors must be considered for their influence
on the advantages and disadvantages of long- and short-range
predictions.

[-20S]

In view of the likelihood that many nations will have access in the
relatively neat future to forecasts of hurricanes and typhoons, via satellite
observations, research should begin at once to determine:

• What needs to be done and what can be done in other nations as well
as the United States to prepare for various types of imminent



Filmwatch Division Marketing Plan July 20, 1993

26

disasters at various levels of destruction, in whatever time would be
available. Here it is necessary to examine

(a) the communication facilities and organization required to provide
the requisite information soon enough, and

(b) the organizational and personnel equipment and, possibly, the
legal procedures required to cope with emergency action.

The ground-based facilities needed for developing better weather
theory may of themselves provide reasonably good forecast in many
areas. Since they may be installed relatively soon, and since such
forecasts could have major effects on farming methods and product
distribution and utilization, it is most desirable to begin now to plan
activities to make the transition as comfortable and effective as
possible. Basic to such plans will be research which will determine:

• The extent to which the requirements for using science-based
forecasts ate compatible with the perspectives and behavior of those
who will directly use the ideas or methods and of those at higher
levels who must approve the ideas or methods for use. Among
factors of special interest with regard to product raiding methods and
ideas are: the degree of accept ability of scientific statements as a basis
for action; existing methods for making long-range forecasts;
reactions to shifting the customary rhythms of crop processing
behavior, and to both growing and eating alternative crops; bow
directions or advice are taken from higher echelons; and what the
definition of “qualified authorities” is.

The implications for national interests of supporting a national or
international weather system are many. These, will take much study
and t me to clarify. 'It is recommended that research be initiated to
determine:
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• The relative advantages and disadvantages -- economic, political,
cultural, and military -- of international, national, or
nongovernmental control of all or parts of the theory development
system and, eventually, the weather predicting system. What
problems need to be resolved regarding ownership, funding, and
staffing of facilities in each of these cases?
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V. THE IMPLICATIONS OF TECHNOLOGICAL BY-PRODUCTS

1. The term “by-products” is used here to define those technological items
or methods whose development probably would not have occurred or
would not have been accelerated to the present extent had space activities
not existed, and only items meeting this definition are examined in this
section. Many other products given glamour by being popularly called
byproducts of the space effort are more logically ascribed to the general
trend of technological invention.

2. Even for the “legitimate” by-products, more importance seems in some
cases to be claimed than is justified by h review of their implications.
Better understanding is needed of the economic relationships between
the derived products and the original products, and methods also need to
be developed for recognizing whether by-product developments have or
are likely to have really important social implications.

     Derivation, uses, and implications   

1. Putting man in space will systematically expose him to great physical and
emotional stress. Special methods, drugs and medicines, and equipment
are being developed for measuring stress and possibly for coping with it.
Although it is known that human capabilities are sometimes
extraordinary under stress conditions, systematic information on the
matter is sparse. The studies being made in relation to the Mercury
astronauts contain important space by-products, in their potential for
contributing to knowledge on this subject. They may also, especially if the
information and new medical techniques they produce are applicable to
the general public, change attitudes about subjecting man to stress,
thereby generating basic ethical and moral questions, the resolution of
which may have profound implication for man, both in space and on
earth.

[-22S]

2. Telemetry, the technique whereby the state of an object is sensed by
electronic or mechanical devices, transformed into an electrical impulse,
and transmitted to recording and analysis equipment, owes its recent
rapid development almost entirely to the space effort. Given associated
equipment, it could be used in any situation where information at a
distance was required, thereby permitting new orders of human and
physical control. Among the many potential uses of this space-stimulated
by-product, its utility for the field of medicine is of special importance and
interest. The possibility of conveying medical and emotional data to
central computers via surgically imbedded microminiaturized
telemetering equipment appears to be realizable. This could permit
continuous two-way monitoring of a person's state of health whether he
is in the hospital or ambulatory -- and release doctors to some extent for
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specialized work, thus helping to relieve the anticipated aggravation of
the doctor shortage. Such an approach to routine medical surveillance
presents legal, political, moral, and ethical problems, which doubtless
would be vigorously argued and which would benefit from careful study.
An extension of this application of telemetering devices involves
monitoring emotional states by obtaining the physiological information
that is associated with them. The process would be useful for psychiatric
therapy. It could also be of use to institutions and governments in
various ways, some of them perhaps not acceptable to the democratic
ethic. There are profound moral implications inherent in the possible
applications of this space technology which deserve study to clarify the
problems and opportunities involved.

One-likely consequence of making very broad use of telemetry (in
association with computers and with other communications devices) will
be an intensification of arguments on whether man can continue to be
master of his machines. If preoccupation with the problem increases,
attitudes may be affected to an extent that the possibilities of use would
not be permitted full exploration.

3. Of the power sources being developed for space craft, at least three could
be used on earth. (a) Plasmas and magneto-hydrodynamic power would
seem to have no new implications for the using environment. (b) Solar
power could operate small devices, such as data recorders, in isolated
areas (which thus would be helped to accumulate new knowledge) and
low power appliances, such as small radios; it is limited as a power
source, however, and storage is needed for night operation and cloudy
days. (c) Nuclear-powered
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thermionic converters could provide isolated areas with more substantial
amounts of power and do not need storage devices. Either of the latter
two could be used in highly urbanized societies for operating equipment
remotely and reliably, but they probably have no special implications for
change except as the power sources for telemetry equipment. In
underdeveloped areas their highly compact and reliable characteristics
might provide power sources without requiring major ground transport
into the region as is usually the case when conventional power sources
are used; the implications for social change under these circumstances
deserve study.

4. New plastics, alloys, and combinations of metals and plastics may
compete strongly with conventional metals and other fabricating
materials because of their extraordinary strength, lightness, and
temperature resistance. But the demand for conventional ores may not be
reduced, given the demands of increasing population and urbanization
throughout the world. The social implications of the new materials
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include their potential for displacing extant technologies and manpower,
disrupting supporting communities from the mine to the fabrication
plant, and changing the patterns of the international metals trade. Study
will be necessary to assess the possible extent of changes thus produced,
and, if the changes appear large, to discover means of coping with them.

5. The need to develop highly reliable components for space activities is
generating a variety of changes in manufacturing technology, quality
control, equipment design, and utilization philosophies. Many of these
changes are applicable to products for general use. Rightly reliable
consumer products would free repair and service personnel for other
tasks. Moreover, materials now applied to the replacement of short-lived
components would be available for other use. Such changes would
provide many opportunities as well as problems for consumption-
oriented economies, especially in the light of the developing nations
aspirations for higher standards of living and the international
competition for resources. Research on the interrelationship of these
matters is therefore recommended. Reliable components also have
important implications for bringing telecommunications to
underdeveloped areas (see Section III).

6. The closed cycle ecological systems being evolved for maintaining
human life during space travel by reprocessing biological waste into food,
water, and air are applicable in principle to certain human situations on
earth. However, within the twenty-year time span observed by this study,
such systems would probably not outweigh the advantages of other
sources of these necessary elements.

[-24S]

7. The social and economic costs of rocket propulsion for humans and for
freight (the costs for the latter including packaging, transport time to
launching sites -- which must be distant from cities --'unpacking, and
transhipping) need careful study before the implications, if any, can be
evaluated. Research is also needed to ascertain whether there is
significant utility in ever faster human transport if the world has easy
telecommunications via satellite and reliable, comfortable jets. Aircraft
braking and lifting rocket boosters would provide access to areas not now
directly reachable by-jets, but the implications, if any, for society will not
be clear until the plans for and need of such projects are further clarified.

8. Given the anticipated development of precision guidance systems within
the next twenty years, it is very possible that all kinds of vehicles could be
so guided without human intervention. However, the legal and ethical
problems in regard to responsibility in case o@-malfunction will need
study. Possible personnel displacement may also present problems.
Systems analyses studies will be needed, as well as research on means (if
needed) for coping with personnel problems and on the relative merits of
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replacing a multifunctional human with complex and expensive
guidance equipment.

Since known by-product implications may take on new importance
rapidly and new by-products will be developing continuously, research
should be begun now on:

• Means for establishing, maintaining, and operating “watchdog”
groups to alert and inform appropriate authorities and organizations
to the foreseen or discovered applications and consequences of space
technology by-products. Thus appropriate research or action can be
undertaken to maximize the benefit to mankind.

Because of the potential importance of reliability to the operation of our
consumer economy, study should determine:

• By means of cost and benefits examination, the effects of increases in
reliability at various steps in the production consumption sequence.

[-25S]

Since the long-range implications of telemetry uses may well be
profoundly good or bad, research on the combined impact of telemetry,
microminiaturization, and compact mobile power supplies should begin
to:

• Delineate as systematically as is now possible the specific economic,
legal, social, and moral problems and opportunities implied in future
society-machine relationships, so that opinion leaders and policy
makers can be aware of what must be resolved and planned for
before, during, and after major developments in this communication
and control capability.



Filmwatch Division Marketing Plan July 20, 1993

32

VI. IMPLICATIONS FOR GOVERNMENT

OPERATIONS AND PERSONNEL USE

1. Space activities require an extraordinarily large number and variety of
scarce professional personnel and very large funds (funds also desired by
other federal agencies and programs in science and technology). They
divert public attention from and direct it to other government scientific
efforts; they obscure cherished organizational distinctions between
science and engineering, and basic research and applied; and they are
important for international as well as national goals, and military as well
as scientific and commercial goals. Thus, they have significant
implications for a variety of agencies in the government, and in turn they
may be vitally affected by these agencies. These implications are expressed
as an imposing set of demands for efficient personnel utilization,
complex organizational arrangements, and the resolution of ambiguous
relationships between space, science and technology, and policy making.
Much research on these problems will be necessary to understand and
meet these demands.

      Manpower implications   

1. NASA's needs for large numbers of highly specialized personnel put it in
competition with industry and nonprofit institutions, which have
similar needs, and all three groups compete with other social needs for
these personnel. Efficient personnel use requires special study on how to
train and up-date the experience of personnel associated with NASA as
well as how to anticipate the more complex training requirements for
new personnel for the years ahead. Certain very important experience
and training can only be acquired in the field environment, where the
research, construction,
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Sand launching of space activities are actually under way. Since there are
relatively few such environments, new legal and procedural means may
have to be devised for exposing professional personnel to requisite
experiences by circulating them within NASA and among other
involved government agencies, and perhaps even among industries and
nonprofit institutions.

2. Motivational factors that help to attract appropriate personnel include
salaries, opportunities for professional advancement and stimulation,
,and the special work environment required to stimulate research.
Research and development activities clearly require different kinds of
organizational structure and managerial philosophy from those which
are traditional for other large-scale undertakings in industry and in
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government. The uncommon degree of complexity in space research and
development, combined with the fact that a research manager usually has
a different range of relevant knowledge and skill from that of the
professional group he leads, emphasizes the importance of undertaking
research to find alternatives to a command system for laboratory
administration. At present, understanding is limited as to why
professionals choose to join or leave government space research and
development. Research can provide more comprehensive
understanding.

3. Efficient planning for space activity manpower needs requires studies
providing methods for obtaining data on the types and numbers of
personnel that might be available now and that will be needed in the
future. Present manpower directories are inadequate in their coverage.
NASA and other government agencies with complementary and
supplementary personnel interests have need of a formal means for
collecting and sharing knowledge about potentially available personnel
and of a cooperative plan for their efficient use. Appropriate studies are
necessary to meet this need.

4. Long-Range planning on space activity manpower needs would help to
assure that the right number of students could be encouraged to seek
careers in specific professional fields applicable to space activities. There is
also a need to make balanced use of scarce human resources between this
area and other fields of great social importance. In view of NASA's
longer-range personnel needs, the implications of space activities for
career aspirations in the younger generations are especially important to
study. The glamour of space activities and the play given them in
newspapers and magazines may affect the attitudes of parents,
adolescents, and career advisers toward these career possibilities
compared to those of other areas, but study is needed to understand how
information and sources of advice finally affect career choices. There is
also a need to examine and indicate academic training requirements for
space activity careers, in view of the special demands placed on such
training by the very rapid and complex technological advances
characteristic of the field.

[-27S]

     Organization    

1. NASA's wide-ranging needs and impacts present it with problems of
organizational coordination, competition, and cooperation with other
agencies which are at once new and at the same time characteristic of the
conflicts always inherent in complex organizations. The problems are
especially complicated by the large variations in size, political power,
monetary resources, types of functions, and personnel composition of
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other government organizations having interests that are
complementary or supplementary to NASA’s.

2. Because of the growing costs and requirements for specialized resources
for space programs, it will be worth while to explore means for more
effective coordination and cooperation between agencies having related
interests with NASA. For example, developmental, operational,
jurisdictional, and policy considerations in connection with present and
future specific space activities will involve the U.S. Weather Bureau, the
FCC, Office of Civilian Defense Mobilization, the Department of
Agriculture, the Department of State, the Defense Department, etc.
Careful study will be necessary to discover the best means for arranging
functions between agencies. Wasteful jurisdictional disputes over the
control of related science and technology development can be expected
unless research reveals means to avoid them.

3. If space activities expand and some development and launching facilities
are established independently of military reservations, state regulations
regarding siting and control of dangerous space operations or health
hazards may affect space activity planning. States may promote testing,
launching, and research facilities for space activities to attract and retain
academic personnel and bring good students to the universities, and as
inducement to industry. All of these possibilities may present federal-
state regulation and control problems as well as opportunities to expand
space activities; study should be undertaken to anticipate and resolve the
problems.

[-28S]

   Implications for science advisory activities and government policy    

1. Space activities have become inextricably intertwined with science in
general at the government policy making level and vice versa. This is not
new to science or government, but it has received special emphasis as a
result of the special and spectacular role of space activities in domestic
and international government policies. Probably more than any other
scientific and engineering area, the space effort has emphasized and
dramatized the complex and unresolved problems of assigning priorities
to competing and cooperating scientific and technological efforts. It has
also emphasized that the problems inherent in the many roles played by
the scientist in government -- pure scientist, government adviser, special
pleader, promoter, everyday citizen -- have become confused in the
scientist's own eyes, in the eyes of non-scientists with whom he must
work at the policy levels of the government, and in the eyes of those
outside of government who report an and interpret the interrelated
activities of scientist and non-scientist policy makers.
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2. The role of the scientist as scientist and as citizen and its relation to his
role as an adviser to the government is especially important in the space
area, where national, international, and political factors become central to
some policy positions, and where the scientist representing these
positions may find himself in conflict with his personal values as a
scientist.

3. Confusions and differences of opinion about the proper and useful roles
for and relationships between science advisers, science administrators,
science advisory groups, and non-scientist policy planners and policy
makers must necessarily interfere with the effective performance of their
functions. Research will be necessary to clarify this situation and to
provide a basis for remedying it.

Studies useful for policy planning to assure adequately trained personnel for
NASA can be initiated by research to determine:

• The present and foreseeable experience and training requirements for
scientific personnel affiliated with space program in the government.
What are the legal and procedural means by which personnel could
be exposed to the requisite experience and training in such ways as to
benefit-them and the government's activities in the space field
mutually. Included should be examination of means for encouraging
or discouraging turnover and circulation of personnel between and
outside of government agencies as is appropriate.
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As a first step toward increasing the opportunities for interagency
cooperation and thereby the advancement of the scientific and peaceful
space program, research should determine:

• The possible advantages and disadvantages of particular cooperative
and coordinated arrangements for the use of manpower, money, and
physical resources between specific agencies having interests in
present and anticipated space research, developments, and
applications.

Understanding the complex relationship between career selection, career
advice, and information about space activities will require, as one major
input to the problem, research which will show trends about:

• The evolving images in the minds of parents, teachers, career
advisers, and young people, of the space scientist and engineer, and
how these compare with the images of other possible career models.
In particular, what values (e.g., craftsmanship, dedication) are
perceived as involved in particular careers? Are these seen as
attractive or unattractive? What knowledge, ignorance, events or
experiences alter or emphasize the nature of the images held?



Filmwatch Division Marketing Plan July 20, 1993

36

Preliminary to studies on alternative means for resolving the problems
involved in utilizing science advisers and science administrators in
policy making in regard to space activities, case-study research is necessary
to determine:

• The operating relationships between the science adviser, the science
administrator, and their respective users in the area of space policy.
Precisely in what ways do the missions and perspectives of the three
groups complement or confound in specific circumstances, operating
procedures, policy making, and administration?

[-30S]
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VII. IMPLICATIONS FOR SPACE INDUSTRIES

1. The high rate of change of space technology and the heavy government
participation in stimulating, directing, and consuming this technology
seem to have confronted some corporations, government, and other
parts of society with economic, organizational, and social problems. Some
of the problems may be new; some are old problem made acute by space
activities; and some may be old problems exaggerated in the telling
through the novelty of space activities. Much research will be required to
clarify and resolve these problems, and the results may have significant
implications for corporate philosophy and organization, government-
industry relationships, and the allocation of certain national resources.

Many of the problems to be summarized derive from a background of
military rockets and missilery rather than peaceful space activities.
Differences in national purpose and, thereby, the allocation of national
resources may affect the nature and importance of these problems as
peaceful space efforts increase.

    Corporate response to space activities   

1. Characteristics of present space enterprise affecting corporate outlooks
about investments and risks are: negotiated profits from limited
production of custom-made space equipment; high precontract
competition costs from company-sponsored research and development
and contract preparation costs; large proportions of professional
personnel and corresponding problems in personnel management and
utilization; and the need to continually adjust and evolve facilities to
provide the capabilities for developing space equipment.

2. Estimates about what investment to make and risks to take depend in
part on what view is held of the future of space activities for peaceful
uses. Some feel that quasi-production line quantities of stabilized
components useful for a series of space activities will permit better profits
and more traditional operational organization. Some take the view that
the many technological alternatives for ambitious space efforts will
provide research and development support for many firms. Others feel
that the industry will evolve until a very few companies produce all the
major components and, in the process, will gain the know-how which
will assure them the next series of contracts, and so on. Research is
necessary to make clearer the factors which are acting or may act --
tending to drive the evolutionary process one way or the other.
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3. One response to these evolutionary alternatives has been heavy
investment in broad-ranging research and development facilities
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intended to supply ideas for diversification into new markets, as well as
to develop space-related items and ideas which will put the find, at the
forefront of a new government-supported technological wave. These
R&D activities pose three important questions needing study to
understand their consequences.

a. Who should own the rights to developments produced under
government funds -- and, if the government is the owner, how can it
be sure it receives all pertinent information?

b. What research should the government do in-house and how much
on contract to support and take advantage of these private
capabilities, and what is the optimum mix of outside multipurpose
R&D facilities to special purpose facilities?

c. What are the consequences for the over-all quality of industrial
performance -- and for the needs of the rest o% society -- of
competition for scarce personnel “stockpiled” for capability
demonstrating purposes as well as for doing wide-ranging R&D?

4. Under the prime contractor system, there is a question of whether small
firms can compete and survive as the space industry evolves. Limited
staffs, intermittent roles, small profits, and small financial resources, all
seem to confront the small firms with special difficulties in the space
field. These difficulties deserve clarifying study so that possible solutions
could be suggested.

5. Government-industry R&D cost-sharing and public finance policy would
benefit from research providing better measures of corporate costs and
profits over the long run, which also involve public funds. Research is
also warranted to develop means for measuring performance efficiency
in the absence of a price mechanism.

6. One question assumes many guises in this area: what is the best way to
allocate government and industrial funds for the development and
production of space systems in the absence of conventional market
relationships? The negotiated contract is not unique to space activities,
but the use of this form of cost arrangement presents special problems in
reconciling industries' interests in higher profits with the national
interests in what is advisable in space activities.
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    Personnel utilization    

1. Space activities use large numbers of engineers, scientists, and managers.
Their special capabilities and the organizational problems of complex
team activities involve managerial and personnel relations problems
needing much more study to resolve them. In particular, research is
necessary on means for operating complex research operators in a
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manner that will induce high levels of creativity. Certain rates of
turnover and of circulation between industry and other types of research
environments may improve or degrade creative quality; study of this
point should help clarify it.

2. Recruiting enough craftsmen with “watchmaker” quality standards or
motivating workers to produce that quality of work may be a sufficient
problem “hat it would be useful to conduct studies on means for
improving the requisite motivation and performance among workers
building space equipment.

3. There will be great competition for high-quality professional personnel in
future years, since they will also be wanted by other industries and for
other socially pressing areas. In view of these other needs and in view of
the expected scope of future space R&D, much careful study is needed to
determine whether there will be sufficient numbers of high quality
professional personnel to fill later personnel utilization goals. Excessive
competition with universities and nonprofit research organizations may
weaken necessary teaching and institutional research, thus jeopardizing
the general state of social development as well as the supply of new high-
class personnel for the space industry. However, intensive industry
recruiting and competition for personnel may stimulate more people to
become scientists and engineers and encourage quality attitudes toward
craftsmanship. Study of these matters is well worth while, so that
allocation needs, trends, and other implications may be better
understood.

     Government  and industry relations   

1. Government regulations that are related to space firms include the
franchising of activities such as satellite operations and launchings.
Sharing regulatory responsibilities between states and the federal
government is also possible (see Section VI). Also involved are
regulations concerning international inspection, safety standards and
traffic control (including those for launching and recovery areas), noise
and radio frequencies, and indemnity liabilities. These and other
potential regulatory actions will require study to make them adjustable to
the changing opportunities in space activities while still providing the
needed public protection.
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2. Patent policy problems are not unique to space activities, but they have
been emphasized by them. NASA so far owns the ideas developed under
government contract (subject to waiver of these rights), but industry feels
the ideas should be theirs for private exploitation, partially to compensate
for the small return on space R&D. The patent problem is nevertheless
larger than this important issue, and needs to be clarified by further study
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so that effective solutions may possibly be supplied. For example, since
the federal government itself is a major stimulator of space innovation,
how important are patents now for the purpose they were originally
intended to serve? To what extent has dissemination of new knowledge,
and hence the exploitation of new technology for the benefit of the
United States, been helped or hindered by the patent system? What have
been the effects on scientists and engineers who prefer more
professionally straightforward means for disseminating new knowledge
which they have acquired?

3. Some claim that space enterprise will encourage larger economic units,
and in some cases, the pooling of capabilities. Already, exchanges of
scientific and engineering information necessary for R&D make
questions of collusion in restraint of trade difficult to resolve. The general
question arises of how much reliance needs be put on competition or
regulation, and how much can be accomplished through the
government’s own purchasing policies. Study is recommended on the
relation of antitrust philosophy to the needs of space developments so
that the nation is able to protect its interests in both areas.

4. The European defense budget, other foreign markets, overseas
manufacturing costs, and the opportunities to benefit from foreign
professional competencies are contributing to American industrial space
activity outside the United States. However, commercial goals and
foreign policy goals may not ,always be congruent in this area, given space
activity's close relations to military activities and other national policies.
On the other hand, it may be that in such areas as communications
satellites, it would be in the national interest to support them, as it was in
the national interest to aid our world maritime and airpower positions.
The implications of the interplay of these private and public interests will
be well worth studying for the insight they can provide for planning to
assist the goals of all concerned.
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As a basis for understanding the implications of more specific aspects of
space industry problems and opportunities, and as a stimulus for tile
development of needed measures for designing efficient R&D
organizations, research is recommended which will:

• Examine the history of technological change in an environment of
government participation to

(a) try to discover tendencies and directions in corporate adjustment
to such change and

(b) see if such discoveries can be applied to understanding and
anticipating present and future changes in the space industry.
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In applying (b), study is necessary to attempt to foresee the factors
which will contribute to the eventual thinning down or expansion of
the number and variety of organizations producing prime space
activity products. At least a preliminary study is in order on the
advantages and disadvantages of various levels and kinds of
apportionment of R&D between the space firms and NASA and the
advantages and disadvantages of various mixes of multipurpose
R&D facilities and special-purpose facilities.

Because regulation is related to many aspects of government-industry
space activities-and to policy planning, and because of its importance in
forwarding peaceful space activities and its implications for society at
large, a continuing research effort should be begun soon on:

• The economic and political objectives of regulation of space activities.
Major questions concern which space activities are to be regulated
and what contingent factors are involved.
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VIII. GENERAL IMPLICATIONS FOR INTERNATIONAL

AFFAIRS AND FOREIGN POLICY

1. Practical appreciation of the long-range international aspects of space
activities from the viewpoint of the United States requires study of space
plans and events in terms of: the technical features of space projects,
United States policies on the uses of outer space and on the goals and
conduct of foreign affairs, and the available and required characteristics of
institutional arrangements for implementing these policies.

2. The need for increased numbers of individuals with the breadth of
understanding for coordinating the international aspects of the technical
social, legal, economic, and-political problems of space programs suggests
study of the ways in which existing training for these tasks is adequate or
can be improved. In particular, attention needs to be given to discovering
means for incorporating pertinent knowledge from the behavioral
sciences into the training and experience of natural scientists and
administrators.

    Technological characteristics, costs, and international participation    

1. The many novel technical features of existing and proposed space projects
can be expected to introduce unusual international situations. These
features and conditions associated with them include: the technological
requirements for world-wide telemetering and satellite tracking; the
relative dependence of specific programs on access to specific geographic
areas; inspection and regulation through built-in technological
characteristics of systems; operation of earth satellites launched anywhere
in the world; transport of men into outer space and their recovery; the
possible uses of obsolete space hardware and related equipment abroad for
non-space purposes. Each of these invites study to elucidate the
international problems posed and to provide answers to them in the light
of American space policies and foreign policies. A related area which
merits special attention has to do with problems and opportunities
pertaining to international sharing of costs, project planning, and
operations.

      Multinational personnel participation    

1. The fact that great numbers of personnel will be needed to implement
world-wide space activities presents the United States with opportunities
to advance its space and foreign policies through the use of skilled foreign
personnel in connection with our own or multinational space projects. It
may also be possible to provide training generally useful for other
technological purposes, as well as for space activities, for nationals from
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countries presently developing their scientific and technical resources for
the first time.
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2. Certain problems, however, are implied in the use of multinational
personnel in space programs. Complications could be introduced by
differences in political and scientific procedures, security standards, and
language. Equitable apportionment of professional recognition may be
difficult, and interpersonal problems may arise from national differences
in styles of team research and from differing ideas of the goals and means
for space programs. Much research will be necessary to determine the
specific potentialities for multinational personnel participation and to
solve the problems involved in realizing these opportunities.

    Space policy as related to foreign policy    

1. The general objectives of United States foreign policy may be significantly
affected by our space programs and space policy. Study is thus desirable
concerning the implications for foreign policy of space activities that
influence the attitudes of and the nature and degree of support or
opposition forthcoming from international organizations, allies and
adversaries, neutral nations, and individuals and special groups,
including scientists. The military aspects of some of our space activities
and the actions of nations with competing space systems will be
additional important factors affecting the application of space policy to
foreign policy -- and these too will merit study. In particular, study is
necessary on the inclinations or disinclination’s of other nations to
support or participate in U. S. space programs as a result of deliberate or
inadvertent mixing of U. S. civilian and military space activities.

2. Opportunities to advance and coordinate the objectives of United States
space and foreign policy may be provided by systematic advanced
planning for legally based regulation and control and appropriate
methods for inspecting, observing, and operating space projects and
related activities. Such plans and methods require study. In particular,
detailed examination is suggested of the operations of existing national,
international, and nongovernmental organizations which have had
experience implementing and guiding other technical-political activities.
Research is also necessary to discover means of evaluating how new types
of space programs and new forms of organization might further United
States space and foreign policy objectives, including the possibility of
multinational or totally international space programs.
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In connection with such research, it would be useful to re-examine the
assets and liabilities of administrative and diplomatic distinctions such as
those between private and official, technical and political, and military
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and peaceful activities or functions in the light of the profound
interrelations of these factors and space programs and policies. There is
also need to study the possibilities of using space activities to facilitate
other needed international rules, regulations, or controls.

3. Scientists and engineers, acting in their various capacities as nationals,
private scientists, and cosmopolitans, may have important roles in
influencing space policy and various national reactions to our space
policies and those of other nations. Whether or not such influence is
likely to be an important factor, and, if so, under what conditions, needs
examination.

4. The factors involved in assessing and interpreting national prestige and
in the behavior of other nations and individuals toward a nation assessed
as having or not having prestige are poorly understood and would
benefit from field studies and experiments. To the leadership and public
of an underdeveloped nation, for instance, a display of our space
activities may suggest only that United States' efforts and money might
be better spent on further-assistance in raising their standard of living
and in solving social problems that are more importantly pressing to
them than the problems of space use. For other such nations, however,
an opportunity to participate in the United States space program may be
seen as a means for gaining or enhancing their own international
prestige and for training personnel in technologies that would also be
useful for other technical and scientific tasks of value to national
development. More needs to be known about the effects of space activities
on evaluations of our humanity and usefulness to other nations.

7. Specific space projects may confront some nations with problems which,
given prevailing national attitudes, values, and social and institutional
arrangements, they may not be able to manage easily. For example,
adjusting to the requirements for applying scientific methods and for
operating functionally designed organizations may involve completely
unfamiliar behavior patterns. Research begun now could help such
nations to begin altering certain of their life ways so as to permit them to
take advantage, with a minimum of disruption, of the future
opportunities that space activities may provide.
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8. To the extent that the United States intends to compete with the USSR in
forwarding its space program in the international arena, it would be
desirable to explore systematically the assets and liabilities in certain
“asymmetries” in the international positions of the two nations. Such
factors as secrecy vs. publicity, feasible alternative space programs,
effective internal competitors for funds, relations with scientists in other
countries, and access to other nations' territory may be of advantage or
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disadvantage to one side or the other in pursuing specific space programs
for national policy purposes.

Because of the likelihood that international cost sharing may produce
results useful for forwarding a peaceful space program, it is
recommended that background research be initiated to determine:

• The size and nature of costs that may be sharable for facilities or
pieces of hardware required for world wide networks associated with
contemplated space activities. Alternate means for such sharing
should also be examined.

It is recommended that a study be made of the problems and
opportunities which may be produced by those international
organizations which by their purpose and procedures do not make clear
distinctions between technical and political subjects (or the other
distinctions mentioned above). Understanding of the possible unique
contributions of a space program, or its planners and implementers, to
the promotion of international cooperation would. be aided and policy
planning benefited by a study of:

• The distinctive, complementary, or competing space roles played by
existing international groups including the United Nations,
UNESCO, the Committee on Space Research, the International
Astronautical Federation and others in existence or proposed.
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Long-Range planning for United States space activities as part of our
foreign policy, and the advantages of optimum use of extranational
resources for forwarding a peaceful space program make research
desirable to produce:

• A systematic and comprehensive identification of significant
political, legal, social, and technological asymmetries in the positions
of the United States and the Soviet Union as they may affect the
international implementation and effectiveness of possible space
projects. (Such a study should include historical and theoretical
analyses of the concept of political parity between the Soviet Union
and the United States.)

As a prerequisite to further study of the effects of space activities on the
attitudes and behavior of decision makers in other countries, research
should determine:

• How, in other countries, particular types of space activity influence
specific people and the institutions in the governmental decision
making process. What other factors enter into the decision making
process which may vitiate or amplify, to our benefit or detriment, the
effects of particular space activities?
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IX. ATTITUDES AND VALUES

1. Science and technology and space activities in particular have the
potentiality of reinforcing or changing attitudes and values. A democratic
government sensitive to the implications of its public's opinions,
especially in connection with government-sponsored programs, benefits
from exploring and anticipating the impact of its programs on attitudes
and values. A major product of space activities has been a variety of
stated opinions about the present and future impact of space activities on
attitudes and values. Whether or not these statements are valid, they
have become common currency and hence can affect public opinion and
the interpretation by decision makers of that opinion. Thereby, research
on these supposed implications is warranted.
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2. The impact of space activities on the attitudes and values of the more
thoughtful members of the various publics discussed below is evidenced
by their concern with problems of national goals and strategies: i.e., in
terms of national needs and world responsibilities, what is the proper
apportionment of our aspirations, funds, and scarce creative manpower?
Space, because of the great claims it is expected to make on all of these,
thus becomes central to discussions about social, political, and moral
priorities, and research is badly needed to supplement these concerns
with knowledge and methods for setting priorities.

    Selected publics   

1. Many of the scientists and engineers directly associated with space
activities are enthusiastic about their work and the uses to which it is
being put. Others show varying degrees of disillusion and cynicism, to
which a number of factors apparently contribute; it is not known,
however, how widespread such attitudes may be. The extent and specific
aspects of the situation need study, as do the consequences it may have
for space activities and for other activities which can also use these special
competencies. If the attitudes are widespread and persistent, creative
personnel may leave and the type of personnel attracted to space activities
may change. Research would help reveal the implications of such
changes for the quality of creative work going into space activities. If the
situation is serious, research will be needed on how to produce a more
satisfactory relationship between the scientists and engineers of the space
community and those who have the responsibility of using their
creations for various purposes.

2. The attitudes of astronauts now in training, and their perception of the
attitude held toward them and their efforts, may have important
implications for their training, their ultimate performance capabilities,
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and the selection and training of future astronauts. Research is needed on
the relation of attitudes and values to aspiration and fulfillments of
performance requirements in this specific situation.

3. There is a range of reactions among scientists outside the space
community to space activities. Some are delighted with them as tools for
other areas of research; others are indifferent or hostile. If scientific space
programs are to expand, they must depend partially on the ideas and
support of many scientists -- including some of those in the latter group.
Research is necessary to supply a better understanding of the reasons for
and extent of these unsupportive attitudes and their implications for the
harmony of the science community, for research in areas other than
space, and for space activities. Study is also warranted on means of
encouraging participation in space activities by both the natural and social
scientists who are favorable to space activities but unfamiliar with the
opportunities for making contributions to their own fields through them.
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4. Given the role of business in politics and economic life, the attitudes and
values of business executives as affected by space events may have
important consequences for the future direction and intensity of the space
effort. Interviews indicate much enthusiasm, especially for the activities
in which science plays a major part. However, further research is
necessary to determine the tenacity and depth of enthusiasm and what
expectations are held regarding the payoff from space.

5. The impact of space activities on the attitudes and values of today's
children is likely to be much stronger than on those of today's adults.
Space is “real” to them, since they are not encumbered by a lifetime of
attitudes and values that had no need to consider the uses of space. Study
of their attitudes and values now and as they change over time under the
further impact of space activities and other events, should help in
foreseeing the role of space activities in future years as these children
become voters and doers.

    The general public   

1. As with other matters not central to day-to-day living, the public,
considered as a whole, is probably only selectively attentive to and
knowledgeable about space activities. The relationship between the
impact of events on indifferent or only occasionally interested people and
their attitudes and values is but partly understood and needs further
study.

2. It has been alleged that the “public” is optimistic about space activities. If
this is so and if the optimism is widespread, the present support it
generates for the space program may not be lasting if the difficulties
inherent in space efforts have not been appreciated enough to make the
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failure of specific projects understandable. The resulting disillusionment
may be a serious factor in reducing public support as space efforts become
more grandiose, the consequences of payoff more exciting, and the losses
from failure more dramatic. On the other hand, this optimism, if it exists,
may produce a state of mind tolerant of failures. The factors affecting
optimism, realism, and tolerance of frustration need more study as an aid
in preparing for this situation. The roles of the promoter spokesman and
the mass media in encouraging expectations of great and imminent
accomplishments are integral to this problem area and would benefit
from research.
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3. The conviction that space activities will broaden man's horizons are
presently based on the perspectives and special interests of a relatively
few people in western societies. The claim may be justified, but there is
need for research to assist understanding of the conditions under which
innovations broaden or narrow perspectives in various cultures. For
example, sufficient emphasis on space as the proper expression of man's
highest aspirations may result in the evolution of a broadly based belief
that this is so. But whether or not this is likely to be the case cannot now
be decided in view of our limited understanding of how new ideas
disseminate through societies. If and as horizons were broadened as a
result of space activities, other aspirations would compete with them for
attention and resources, and continuous study would be required to
evaluate the appropriate position of space in this competition.

4. Though intelligent or semi-intelligent life conceivably exists elsewhere in
our solar system, if intelligent extraterrestrial life is discovered in the next
twenty years, it will very probably be by radio telescope from other solar
systems. Evidences of its existence might also be found in artifacts left on
the moon or other planets. The consequences for attitudes and values are
unpredictable, but would vary profoundly in different cultures and
between groups within complex societies; a crucial factor would be the
nature of the communication between us and the other beings. Whether
or not earth would be inspired to an all-out space effort by such a
discovery is moot: societies sure of their own place in the universe have
disintegrated when confronted by a superior society, and others have
survived even though changed. Clearly, the better we can come to
understand the factors involved in responding to such crises the better
prepared we may be.

5. Man-in-space programs in their early days will confront some groups
with value conflicts over the proper circumstances for risking life, family
integrity, etc. Arguments are already intense on the merits, or lack of
them, of investing heavily in man-in-space efforts. Later efforts may
expose astronauts to living conditions with which many of the public
cannot, or will be reluctant to identify. The threat and isolation of space
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thus emphasized may repel many people, especially as urban living
becomes ever more the life pattern, and support for these efforts,
therefore, might be less forthcoming. In some people, however, the
adventures of the astronauts may fire a latent pioneer spirit; support for
man-in-space programs might be strong among this group -- but it also
might be displaced by their newly stirred personal pioneer aspirations.
There may be possibly profound effects on attitudes and values if through
the astronaut experiences it is found that the extraordinary abilities
sometimes displayed under conditions of extreme physical or emotional
stress can be made available to man for use in-more normal
circumstances.

[-43S]

However, it should be kept in mind that intense solar radiation and
heavy-particle cosmic rays may make more than an occasional manned
essay into deep space too dangerous to be practical during the time period
under examination. If so, the consequences for attitudes and values are
not clear. Understanding of the impact of the man-in-space program on
attitudes and values in general, and on those toward the program itself in
particular would benefit from a series of studies of public expectations
and beliefs as these change over time.

Since commitment of effort to competing programs for social betterment
fundamentally depends on attitudes and values about their relative
merits, a research area with potentially profound implications for society
and space activities, which is also urgent for policy purposes, concerns the
development of:

• Systematic methods for assigning priorities between competing
scientific and social efforts (where competition may be over the long
term and involve personnel, money, public support, and conflicting
attitudes and values).

A variety of more specific studies on public opinion and values as
affected by space activities will depend on research providing trend data
describing:

• The state of knowledge, values, and attitudes regarding space
activities, both on-going and contemplated; and what assumptions,
expectations, and values underlie the attitudes and interpretations of
this knowledge. What are the effects over time of new knowledge
and events on attitudes toward space activities, and what are the
effects of the sources of information on the acceptability of the
information?

[-44S]
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In view of the conflicting attitudes and values so far expressed about the
Mercury program, and in view of the possible favorable and unfavorable
consequences of astronaut launchings, it is urgent to plan studies that
would provide information on what the public needs to know and would
assist in interpreting public reactions by determining:

• Present public knowledge and expectations about and underlying
attitudes toward, the Mercury program and the astronauts. These
should be continuing studies so that the impact of events can be
anticipated, evaluated, and planned for.

While the discovery of intelligent life in other parts of the universe is not
likely in the immediate future, it could nevertheless happen at any time.
Whenever it does occur its consequences for earth attitudes and values
may be profound. Hence a long-term research effort, which would aid in
preparing for this possibility, could usefully begin with:

A continuing determination of emotional and intellectual understanding
and attitudes regarding the possibility and consequences of discovering
intelligent extraterrestrial life.

While space activities offer a special opportunity to study the relationship
of innovation to social change, understanding the relationship will
require examination of other innovation situations, too. Research is
recommended to determine:

• What factors historically have entered into support or rejection of
new ideas or technologies. What was and wasn't appreciated about
the potentialities (or lack of them) in the innovation and under what
personal and social circumstances did this occur? In particular, what
were the roles of physical environment, politics, personalities,
limited systems analysis capabilities, insufficient communications to
decision makers, etc.?
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1. INTRODUCTION: GOALS AND METHODS

Genesis and Intentions

THE NATIONAL AERONAUTICS AND SPACE ACT of 1958 states that
among other things “the aeronautical and space activities of the United States
shall be conducted so as to contribute materially to... the establishment of
long-range studies of the potential benefits to be gained from, the
opportunities for, and the problems involved in the utilization of
aeronautical and space activities for peaceful and scientific purposes.” In
furtherance of that directive, the National Aeronautics and Space
Administration contracted in November 1959 with the Brookings Institution
to “undertake... the design of a comprehensive and long-term program of
research and study regarding the social, economic, political, legal, and
international implications of the use of space for peaceful and scientific
purposes.”

It is especially desirable that the space effort be concerned with the
consequences of its own activities, for it will very probably be the most costly
of the various exploitation’s of technology and science that present societies
are currently prepared to undertake during peacetime. The exploration of
space requires vast investments of money, men, material, and creative effort -
- investments which could be profitably applied also to other areas of human
endeavor, and which may not be so applied if space activities overly attract
the available resources, inspirations, and aspirations. Hence, there is a
pressing need to examine carefully the claimed benefits and goals and the
possible consequences and problems of space activities both in relation to
their implications for social institutions and in relation to other potentially
competing endeavors also aimed at benefiting man's lot.

[-1]

[-2]

A conclusive demonstration that some space activities provide superior
means for benefiting mankind is still in the future -- but possibly a near
future. Meanwhile, they are already an established factor in our society that
confronts mankind with special problems. Major breakthroughs in science
and technology have always produced acceleration in the rate of succeeding
innovation, but space activities appear to be pushing the pace of innovation
to unprecedented levels. Thus it is especially important that the implications
be recognized, understood, and planned for -- and soon -- if we are to avoid
the too usual and profoundly disturbing lag in personal and social
readjustment to technological innovation.

It must be clearly understood that this report does not attempt to predict what
will happen to society as a result of space activities nor to anticipate all the
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implications of a given space activity. The interactions of the products of
space activities and our present social institutions cannot be foretold precisely.
But by posing questions regarding what might happen and specifying those
contingent factors which may affect the likelihood of one implication being
realized rather than another, we will be better prepared to take advantage of
the implications of space activities than we would be without such inquiries.

The report identifies areas worthy of research and, when feasible to do so,
suggests which studies merit high priority attention. In explaining why
particular areas of research appear necessary or desirable the report indicates
the potential utility of the research for:

1. Aiding policy-making

2. Increasing enlightened public participation and understanding

3. Providing a better understanding of the processes of social change, and

4. Helping to fit space activities into a balanced program with other
competing and complementary national and multinational technological
and social efforts.

The research areas were discovered by examining the implications of such
overlapping aspects of space activities as (1) hardware, such as a weather
satellite, (2) events, such as a landing on the moon, and (3) ideas, such as
those embodied in statements about the desirability of competing in space
developments. Clearly, the implications are contingent upon other factors
operating in national and world society both before and at the time the space
product is applied. Therefore the potential interrelationships of various
possible economic, political, technological, and social developments and their
objectives to the possible uses of the results of space activity were examined to
provide the basis for the proposed research and the priorities assigned to
some of it.

[-3]

In general, three types of research are proposed:

1. Research aimed at developing a better understanding of specific
   implications    for society of particular space activity results - for example,
the economic, legal, political, and personnel requirements for a world-
wide ground-based weather data collecting and processing system
necessary for use in conjunction with weather satellites.

2. Research on       methods    for anticipating and evaluating specific impacts of
space activities -- for example, how to incorporate important non-
economic factors more effectively into formal cost and benefits economic
studies.

3. Research on    fundamental aspects of human behavior and institutional
    processes    where an understanding of these is necessary to take full
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advantage of the products of space activities - for example, an
examination of the processes which determine the rate of acceptance of
innovations in different societies.

Space activities are wide ranging and therefore so too must be the research
regarding their implications. To assess the possible implications, in many
cases research on the associated social environment will be mandatory.
Further, since it is obvious that space activity will not affect all of society
equally, research is frequently suggested here on the implications for “specific
publics” -- scientists, the “general public,” farmers in developing countries,
astronauts, and so on. 1/

The report also endeavors to:

1. Suggest persons and institutions that might conduct such re search. For
the most part such recommendations are implicit in various references
throughout the report, and especially in the footnotes, to persons,
research projects, research institutions, and the professional literature.
The listing should by no means be considered exhaustive or definitive'.

2. Suggest possible means for conducting, monitoring,-and sponsoring such
research as herein recommended.

[-4]
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Methodology and Philosophy

    Some limitations on foresight and hindsight   

The conceptual problems involved in developing the sort of research
program presented here are typical of those in similar efforts at foresight: they
have not been solved with complete success. Even with hindsight, it is
exceedingly difficult to assess exactly the impact or implications of a particular
event or development; much of historical theory has to do with attempts to
cope with the difficulties inherent in such analysis. In trying to use foresight
on innovations, one must be able not only to imagine how older methods
can be bettered, but also to understand that innovations create ideas and
needs not thought of before. The situation both for the historian and the
speculator on the future has become progressively more complicated in
recent years as the rate and complexity of societal interaction have increased.
Most of the many new technologies have far-reaching potentialities, and
communication facilities make access to information about the potentialities
available in a far broader social context than was the case a generation or so
ago.

There is, furthermore, a risk that all extrapolations into the future take. The
rate of introduction and magnitude of what appear to be technological
“discontinuities” in social trends, as represented by the atomic bomb, radar,
the transistor, the modern rocket, and the like, make it especially risky to
attempt to foresee in detail the particular pattern of implications to be
expected from presently existing technologies and social structures, even
though we are well aware that our future social and technological context is
changing rapidly and probably radically, and that the world may very well be
profoundly different a generation hence. 2/

Developments growing out of space activities themselves could possibly
change the operation and character of the social context to such a degree that
it would not be profitable to recommend research now on the implications of
space activities for the new social context. For example, the development of a
compact thermonuclear fusion power source for space craft would
undoubtedly open up space for many kinds of large-scale activities -- but it
would very likely also change the political, social, and economic features of
the earth radically, since unlimited power for all uses would soon be
available, The resulting interaction between space and society would be
comprised of factors too broad and too complex for useful speculation in our
study. So, too, with such developments as anti-gravity, a face-to-face meeting
with intelligent extra-terrestrials, or an intensive pan-national attitude
favoring all-out scientific research (as a result of the salutary consequences of
space research).

[-5]
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The foregoing constraints on foresight, however, by no means reduce the
opportunities and, indeed, the requirements for research on the implications
of peaceful space activities. There are two reasons for this. First, there are
presently a number of space activities already under way which clearly have
important consequences for the immediate future. The implications of these
can certainly be studied intensively and effectively. Second, there are logical
implications in certain space activities which are very likely to arise if these
activities occur in the next twenty years or so, especially if it is assumed that
no technological, ideological, or social invention fundamentally alters the
generally expected trends of history. To be sure, variations in social context
may still affect in some degree the importance of the particular implications,
and the report will point up some of these variations.

     How far is it profitable to look ahead?    

There was general concurrence among those consulted that it would be futile
to recommend research about the implications of space activities based upon
speculations for more than about twenty years ahead. The social pressures
and changes that could possibly accumulate within the next twenty years
might be so great as to make present speculations footless, about specific
interactions. In fact, there was some opinion that only speculations
concerning events of the next decade could be truly fruitful, given the
complex political and social problems facing all nations and the many
imminent technological developments -- other than those related to space -
that are expected to evolve rapidly in the next decade.

Most of the social and natural scientists interviewed also agree, in view of the
political and social prospects of the near future and the tremendous physical
and social engineering efforts required to develop reliable equipment and
personnel for the more glamorous space proposals, that it seemed highly
unlikely -- “barring just plain fantastic good luck” -- that lunar colonies and
manned-flights to Mars will be more than newspaper headlines in terms of
their implications for the man on the street during the next two decades.
Thus, while we have discussed research on the symbolic effects of such
events, we have risked underestimating the rate of evolution of space
activities and have not attempted to derive research areas assuming more
direct interaction between these dramatic aspects of space and the public at
large. On the other hand, such space products as communication and weather
satellites have been examined in detail, although they may not actually result
in full-scale operating systems with large implications for society within our
chosen time period. There is, however, a very good chance of substantial
implications being generated by them in the next two decades, and therefore it
seemed important to describe research areas concerning them.

[-6]

Within this time frame, the implications for society of space activities can be
examined in two temporal categories: (1) on-going implications, which are
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effects on society presently under way, and (2) those implications, deriving
from hardware and social situations which will not be realized for some years
and which depend on the successful development of a sequence of as yet
unfulfilled space activities and organizational developments.

    The “Problem Area” approach    

It was decided that the report could be organized more effectively by
considering aspects of space activities as problem areas than by grouping parts
of each aspect under the headings of such traditional disciplines as political
science, sociology, economics, anthropology, law, and so on. The, problem
area approach also serves to emphasize that an interdisciplinary strategy for
the suggested research would be the more useful approach since the impact of
innovation on society is no respecter of differences in academic disciplines.
We are convinced that the utility of the findings will usually depend on
using the several disciplines and their techniques in concert. Further, we feel
that the researcher reading this report will appreciate that those parts of the
various problem areas of special interest to him are best illuminated within
the context of the total, many-faceted problem., NASA's internal social
science capability (see Chapter 2), by judiciously combining these interests and
techniques, may thereby gain research results broad and deep enough to meet
the many problems and opportunities specific space activities will present.

[-7]

The chapters of the report (excluding Chapter 2) each reflect a major problem
area representative of the implications of space activities as derived from the
many interviews and conferences and the extensive reading which have
provided the background for this report. We believe that, within the context
defined for the report, no important area has been left out, but the reader,
depending on his predilections, may find the problems which interest him
distributed among several chapters, where the economic, political, ox other
aspects of different problems recur.

There was, of course, no way to insure that we had foreseen all the
implications of a particular space activity and appreciated all the specific
factors affecting the implications. Certainly, one area of research for NASA is
to:

• Develop effective methods to detect incipient implications of space
activities and to insure that their consequences are understood. **

     Research on research    

How much research should be done to determine what research needs to be
done? The answer must necessarily be arbitrary, partially bounded by the
requirements of time and limited resources. But the answer is also partially a
consequence of the present state of the social sciences where a variety of
theories are used to account for and predict a variety of events, and where no
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adequate means are generally available for continuously and systematically
coordinating the multiplicity of research efforts under way. The situation is
further complicated by the obvious fact that a study such as this must embrace
all fields of social and methodological research; therefore, the study could not
afford the luxury of confining itself to special theories and special problems in
order to arrive quickly at a precise determination of the utility of available
research and the need for further research. 3/ Moreover, it was necessary to
devote a good deal of attention to deciding whether or not the implications of
a particular space activity were likely to be distinctive or important enough to
merit careful examination as areas needing research to better understand and
plan for them. In this regard it was necessary to separate the non-space
activities that are significantly involved with space from those that are
trivially or not at all involved but which regularly claim association with this
glamorous technology.

[-8]

** The asterisks indicate priority assignment. See page 10 for discussion.

Thus, the “design of a comprehensive and long-term program of research”
seemed best accomplished by devoting major attention to discovering,
reflecting on, and describing the major research areas that could be revealed
through the combined approaches of interviews, conferences, and reading of
special reports and the pertinent literature.

The specific research problems recommended are not to be considered
exhaustive. We are confident that research personnel both within and
outside of NASA will discover many additional pertinent projects, not herein
listed, in the light of individual competences and interests. 4/ Nor is it
intended that all the research recommended should or could be sponsored
directly by NASA. Some of the proposals are more properly, for instance,
within the interests of nongovernment groups. To suggest a research
program it is necessary to examine a wide range of implications needing
study, irrespective of who might conduct the research.

There is a special and important consequence of our approach to “research on
research” which must be kept in mind while reading the report. One example
will help to clarify this point. The communication satellite may well have a
potentiality for affecting teaching methods in developing areas. On the basis
of what is already known about teaching via television, further research is
clearly necessary if such methods are extended to people in developing areas,
regardless of the source of the signal. 5/ However, for the purposes of this
report we obviously could not survey the monumental literature on learning
from audio-visual devices in order to determine precisely what research still
needs to be done and what completed research is directly applicable to this
special case of learning. A research project of first priority in this area, then,
would be an assessment of the literature, to determine what more needs to be
done and what can be used.
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The footnotes for the report (which are bound separately for easier use) are
intended to serve three special purposes. (1) In order to keep the discussion in
the body of the report short and straightforward, much of the supporting
evidence for the positions taken is placed in the footnotes. (2) For the
technically sophisticated social scientist there are references to related research
and essays which can provide a deeper appreciation of the particular
implication under examination. (3) Many of the technical studies referred to
in the footnotes will provide a variety of leads to appropriate methodology
for undertaking the research suggested in connection with a particular
implication.

[-9]

      What is meant by research?    

The term “research” is broadly used in this report to refer to a variety of
approaches -- including “think-pieces,” sophisticated logical and/or
mathematical evaluations and analyses, and empirical studies in the field.
Some readers may find this research approach more speculative than the
traditional examination and explanation of past or on-going social
phenomena in that it is preoccupied with exploring future results of possible
future actions. It is an approach, however, that has in recent years attracted
ever more interest in a growing variety of social sciences; combined with the
methods of operations research, systems analysis, and decision theory it holds
much promise for aiding the policy planner and decision maker.

A particular utility of “anticipatory” research is the attention it draws to the
need for methodological developments which permit better assessments of
the consequences of alternatives. For examples throughout this report
research is recommended on the costs and benefits of particular
developments or applications. In some cases a rigorous economic
interpretation of cost and benefit studies cannot be applied because the non-
economic factors which will importantly define the situation cannot now be
delineated sufficiently to permit their assessment. Better means of
measurement for future social costs and social benefits are needed, and the
exercises undertaken herein should help to indicate what these methods
should be able to measure.

The report, however, also emphasizes that whatever the alternatives or
possibilities envisioned, our capacity to cope with them and turn them to the
good depends on the application and extension of what we now know about
man, his institutions, and his ways of life. Thus, those who prefer to work
with extant social phenomena will find much to interest them in the
substantive research recommended, as well as in the methodological
problems posed by some of it.

[-10]
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The phrasing of many of the recommended projects deserves comment here.
A problem is usually couched in terms of space activities, since the report's
purpose was to emphasize the implications of space. However, much of the -
research suggested could be equally stimulated by or applied to a number of
major scientific developments presently on-going or contemplated, such as
automation, the widespread use of small atomic energy units, synthetic
photosynthesis, the broader use of computer facilities, and similar
developments. This is not surprising; after all, space exploration is a product
of an on-going technology and on-going socio-cultural environment. As
such, its development and its applications are subject to most of the same
basic struggles, perspectives, ambitions, distortion, and ideals which
characterize any other important activity in our culture. Thus, much of the
research here recommended, if successful, would be equally useful for
planning and understanding the consequences of other major technological
changes either under way or contemplated.

Space activities can also be seen as tools for developing a basic understanding
of human behavior and especially social change and its relation to
innovation. The proposed research, and clearly the research areas, should be
considered not only for their utility to the “applied” social sciences, but also
for the extraordinary opportunities they provide for fundamental social
science research. Indeed, much of the applied research recommended can
only be fruitfully undertaken if the requisite fundamental studies are
accomplished first.

     Assigning research priorities   

When feasible, high priority research will be designated. (The typographical
device of two asterisks at the end of a study proposal is used to indicate the
priority recommendation -- as on page 7 of this chapter.) Considerations
which have entered into priority assignments are:

1. That the results of the research would have very important applications
to the consequences of specific space activities (e.g., the discovery of
means for resolving international differences over wave length
allocations and control would have important consequences for the use
of communication satellites).

2. That the study is urgent in order to identify and resolve operating and
policy problems associated with imminent or on-going developments
(e.g., there is need to understand the factors affecting public expectations
and attitudes about our man-in-space program).

3. That the study is nondeferrable in that, while the methods and findings
may not be used for a long time or for a particular purpose, it is necessary
to begin now to acquire them (e.g., base-line data and measuring
techniques for obtaining such data, where changes are

[-12]
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3. What pertinent technological or social developments and events have
evolved more rapidly than expected.

4. The depth at, and inclusiveness with which, a particular research area is
to be explored.

5. The personal interests of NASA executives and the in-house social
science research personnel.

6. Whether at a given time a particular research area is seen as peripheral
or, through the evolution of events, has become a central problem.

7. Whether or not previous projects have paid off as expected.

No assumption has been made about whether or not study is already
under way in some of the areas recommended for research. If some areas
or parts of areas have already been adequately studied or are being studied
this, too, will affect NASA's choice of high priority projects.

Finally, the magnitude and direction of a long-range research program in
the social sciences will depend on the organization NASA establishes to
select, monitor, and conduct this research. The resolution of the priority
problem can be more fully understood after the reader is familiar with
the proposals concerning the organization and functions of a NASA
research facility as set forth in Chapter 2.
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2. COMMENTS ON THE ORGANIZATION AND FUNCTIONS OF A NASA
SOCIAL, SCIENCE RESEARCH CAPABILITY

IN READING THIS CHAPTER, three general considerations should be kept
in mind.

(1) Certain of the research projects which are now or will later be proposed to
NASA might more reasonably and efficiently be supported by other
government agencies or by private foundations which perhaps have a
long-standing interest in the subject of the research proposal. NASA
therefore should establish criteria for deciding whether a project is one it
wishes to support directly or jointly, or one which might be better
realized within another organization's purview.

(2) Research projects will vary in duration from a few months to several
years. Such variations in time span imply variations in financial and
personnel support and recruitment philosophy. Generally speaking, the
projects of shortest time span are probably the ones that need to be done
immediately, and thus will make relatively greater demands upon
available personnel and funds. The mode of approval and
implementation required for them will be quite different from that
required for projects needing less sudden starts. NASA will need to
develop a logic of operational procedure for supporting research lasting
over a variety of time spans.

(3) Research, broadly conceived, not only discovers and transmits
information, but is also a device for training researchers. If a social science
research program is to become a continuing part of the NASA
establishment, consideration should be given to the extent to which
research may need to be supported which has as part of its purpose the
training of social science personnel to deal with the specific study
problems of the implications for society of space activities.

Organization

In principle there are three organizational possibilities for the kind of
research facility contemplated here:

(1) it could be completely in-house;

[-13]

[-14]

(2) it could be conducted completely by an outside service organization, as in
the arrangements between RAND and the Air Force, or between the Jet
Propulsion Laboratory and NASA;
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(3) it could be conducted by means of an in-house core, with various parts of
the activity arranged through contracts and grants to outside individuals,
groups, and service organizations, the amount and kind of such
assignments to be determined as the effort evolves over the years ahead.

A complete in-house facility appears impracticable -- first of all because there
is no reason to suppose that adequate numbers of high-quality social science
personnel would be interested in leaving their present well paid, high status
environments to join NASA full time. Moreover, the specific research
facilities and competences needed will vary with the type and amount of
research under way at any given time; to employ a full-time staff of all the
types of personnel and to house all the facilities needed over a period of years
would be inefficient.

On the other hand, an arrangement that would contract out the total activity
to a service organization which would provide management and research
facilities -- or would contract out research but manage the program -- has two
profound disadvantages. In the first place, a research program on the social
implications of space requires the understanding and cooperation of other
NASA personnel, if the research is not to risk being stifled or left unapplied.
Institutional rapport can be best developed by making the key personnel of
the program an integral part of the NASA institution, identified with it in
their own eyes, by their professional colleagues, and by the non-social
scientists in NASA.

In the second place, research on the social implications of space needs to be
generated fundamentally out of the enlightened interests of NASA. A clear
perception of the opportunities for research in the social sciences requires
personnel familiar with the interests of both the agency and the social science
fraternity. Here a comparison with the RAND-Air Force relationship is
instructive. The Air Force has had for a long time an extensive internal social
science research and application capability, and thus it has been able to
generate its own social science research requirements as well as to evaluate
internally the research proposals submitted independently by RAND. NASA
has made a commendable start, but understandably does not yet have a
similar complete internal social science research capability. It Cannot be
expected to develop such a capability soon enough to have the necessary
experience to contract out its whole social science research effort, yet still
control the quality, direction, coordination, and utility of the products.

[-15]

Thus, the most practicable initial arrangement would seem to be an in-house
staff core of social scientists with the evolving capability to handle certain
functions and research itself and to monitor and direct other functions and
research through contracts, and through outside service organizations as
experience, program demands, and opportunities develop.
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    Functions To Be Performed by a Research Facility    

The functions outlined below were initially assembled in the form of a
general exercise to discover what the performance capabilities of any
organizational entity should include if it was to realize and extend the kind of
research program proposed in this report. Once described, they were re-
evaluated and to some extent restated in the specific light of NASA's
individuality as an agency. It was on the basis of these functions that the
organizational recommendations in the preceding section were made.

   Identification of research problems   

This report will emphasize frequently that an important function of any
research program on the social implications of peaceful space activity is an
ability to foresee new problems and opportunities and to detect new research
areas. Such a capability entails the active seeking out of problem areas arising
from trends or changes in various parts of national and world society, due to
actual or anticipated developments in space activities; political, social, and
economic relations; and in applied physical and social sciences. However,
seeking out research areas implies more than merely pointing to them. Two
types of research identification tasks devolve: what knowledge is available
which can be applied to the problem or opportunity, and what further
research is necessary to generate pertinent knowledge?

[-16]

    Selection of high priority research    

Once the research areas are identified the question of priorities will confront
the research facility. The section in Chapter I on the criteria employed by this
report in designating priorities for the projects proposed will be useful here.
However, it is possible that the evaluation scale most pertinent to the
established research facility would emphasize the payoff significance and
feasibility of any given project. Aspects to be considered might include the
political and administrative feasibility of a project -- the whole research
program could be made impotent if sufficient leadership and commitment
are not forthcoming; the availability of the qualified manpower and the
requisite research environment for the period of time a study would require;
or the extent to which an immediate activity might affect the field situation
so that desired research not currently feasible would become feasible later.
The selection function will in any event be related to the successful
fulfillment of the next function described.

     Determination of resource allocation    

The allocation of funds, manpower, and time for the support of research on
the social implications of space activities is intimately related to NASA
budgeting problems. its success depends largely on ability to establish a logic
for distributing costs within and between projects, and to assess the
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availability of funds to p y qualified personnel. Knowledge is necessary, too,
concerning the sources and resources of pertinent personnel.

   Informing and stimulating potential researchers   

With research priorities and time and money allocations outlined, the
function of conveying this information to potential researchers becomes most
important, When the research facility is first established, and probably for
considerable time after that, a great deal of emphasis will need to be put on
the task of making clear to research personnel throughout the country the
opportunities which are available, within the range of NASA's direct and
indirect interests, for creative research, both basic and applied. More is
involved here than the simple dispensation of information about problems
to be studied; ways should be found to stimulate a direct personal interest in
studying them.

     Developing and stimulating potential supporting facilities   

Supporting facilities include money, professional capabilities other than
research, end technological resources (such as computers) that might need to
be available to researchers if NASA's resources or those of the researcher are
insufficient for the project. This function is intended not only to provide
services, but also to generate interest and participation among organizations
which might not otherwise realize that they have valuable contributions to
make to this research field.

[-17]

    Selecting, developing, and implementing research proposals   

It is the experience of those who have observed the selection, development,
and implementation of research proposals in new areas that these three tasks
generally need to be performed more or less simultaneously and certainly
interactively. NASA's interests and criteria as to research suitability and those
of the researcher will not necessarily be the same, especially during the early
days of the research program. Time will be saved and rapport between the
research community and NASA more quickly and firmly established if,
beginning at the earliest stages of the development of the research idea, the
researcher and NASA's representatives can work out the proposal together.

It is advisable that the in-house staff select the research to be supported by
NASA, with the aid of non-binding outside advice. Since assessing the quality
and utility of research in progress should b@ the responsibility of others (see
below) the in-house staff may in this way feel freer to support imaginative
research.

    Liaison    

Social scientists, at least in the early stages of this program, will not as a rule
be familiar with or have easy access to the specialized information associated
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with space activities which may be important for their research. Here a;
specific in-house liaison capability will be necessary to augment the
researchers' access to information, persons, and events. It is also likely that
there will be space developments about which the researcher will have to
depend upon the NASA liaison function to keep him informed.

The nature of the space effort is such that other government branches and
agencies have or should have major contributions to make to its
development (as this report stresses throughout), and it is probable that there
will be both social and technological research conducted and applied which
will have important implications for NASA's social science research
program. Conversely these activities could be affected by the studies
conducted through NASA's efforts. Clearly, NASA's liaison function should
encourage coordination of effort and mutuality of interests. At a very
minimum, NASA and its potential contractors should know of the work
other agencies are doing and these other agencies should know of NASA's
work.

[-18]

     Assessing the progress and direction of the research    

A specific program for reviewing and assessing the progress and direction of
research in process is a vital function of a research facility. The objective view
of an outside assessment group -- none of whom have had anything to do
with the selection or allotment of the research projects and who are not staff-
connected to the contracting parties -- will be especially important to NASA's
research for several reasons. (1) The knowledge that the responsibility for
assessment of progress will be taken by another group will permit the project
selecting group to make bolder initial choices. (2) Developments in space
activities, other technologies, and society in general may outmode some of
the applied research while it is in process, or at least require a shift in its
emphasis. The program of review will keep a project pointed in the optimum
direction. (3) A certain amount of unproductive or poor research must be
expected. Some means of cutting a project off, when it appears untenable is
necessary; the cut-off proposal can much better come from the review group
than from the contracting source. This arrangement would lessen the chances
of hostility toward the contracting organization and help maintain rapport
with the professional resources upon which NASA will be dependent for
good research.

     Distributing the research findings   

A weakness of many research efforts, and indeed at times, of the whole
structure of the research process, is a lack of adequate planning for the
distribution of findings. NASA's social science research effort should insure
that the findings reach (1) those for whom they were specifically developed
and (2) other pertinent professional people and organizations. Disseminating
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findings to the latter group is an important way not only of maintaining the
status of NASA's research facility among its peers but also of suggesting to the
research profession that NASA may have projects of interest to them. It is
also frequently assumed that the distribution of information to professional
personnel somehow insures that it will thereupon get to the appropriate
internal agency individuals and groups and external audiences. However,
there is ample evidence from many organizational studies that this further
dissemination almost never takes care-of itself but must be specifically
provided for.

[-19]

     Assisting in the application of the findings   

The function of “applying the findings” begins, not with the end of the study,
but at the very beginning. One of the surest ways to discourage the application
of findings from social science research is to present them to the client for the
first time when the project is completed. It is imperative that intentions
regarding applicability be arranged for with the participation of the user,
during the working out and selecting of the research to be undertaken. Thus
the client, the researcher, and NASA's research staff will all be clear as to the
project's probable aim and implications.

There are four subfunctions pertaining to the application of the research
findings: (1) to keep the client familiar with developments during the
progress of the research; (2) to help him to understand the full implications of
the findings; (3) to help plan for the implementation of the findings; and (4)
to assist with the implementation of the findings. This is the approach used
by reliable space “hardware” developers during the application and testing of
a product under operational conditions.

     Keeping track of pertinent research at large    

Research projects will no doubt be conducted by other facilities that may not
realize their pertinence to NASA's interests. The contacts established through
the above-listed functions should increase the possibilities that NASA will
become aware of such studies, but the matter should not be left to chance. The
NASA research facility will have a large responsibility to be in the van of all
developments concerning social science and space.
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Operating Considerations

     Growing pains   

During the establishment of a program of this sort, interpersonal and
intraorganizational adjustment problems are bound to arise. To the often
prevailing differences in perspectives and goals between technologically
oriented and administratively oriented personnel will be added those
differences provided by the social scientist faced with his special mission. The
varying images of human nature and society held by administrators,
engineers, and natural scientists are sometimes, for a variety of reasons, not
necessarily compatible with those of social scientists. If the views differ widely
and especially if the social scientist's views or knowledge complicates the task
of the engineer or the natural scientist, the hostility, frustration, or anxiety
thus aroused may find relief only in the charge that the social scientist doesn't
know what's going on -- or, if he does, his knowledge isn't important or
relevant. He may also quite innocently present threats to the administrator
because his professional mission carries the implication that the categories
into which the administrator has divided his operational world are
inadequate for coping with the problems that space activities pose or the
opportunities they open.

[-20]

It is likely that each operating subdivision of the organization will at one time
or another feel that if a given research project is to be done it ought to be done
within the jurisdiction of its division and its interests. This report tries to
make it clear that little if any research worth doing would fall so precisely into
one division or another and that unless the research office can perform an
over-all staff function, its efforts will be frittered away -- split between
contending divisions in the organization and forced to constrain research
within unrealistic boundaries.

The various potential difficulties can be mainly overcome -- as similar
difficulties have been overcome in many other organizations through careful
and deliberate efforts by all parties to understand each other's functions and
goals. Although such efforts are never easy, it will be helpful if all concerned
recognize at the outset that these and similar discomforts maybe a natural
accompaniment to the first stage of incorporating social science research into
an organization that has thought of its mission chiefly in terms of natural
science and engineering.

    Persons and procedures   

This report has urged that the social science research facility should be a staff
function, but it would be inappropriate for us to recommend how the office
should be fitted into the formal organization of NASA, since this is a matter
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which must be viewed in the light of NASA's internal policies. The lines of
authority linking the members of the in-house core, other divisional working
groups, and administration decision makers are the concern of NASA alone.
There are, however, a number of other important operating arrangements for
the research program which seem to be within our province to suggest.

[-21]

1 . We recommend that the professional staff initiating the in-house
research effort consist of at least three senior social scientists. A single
individual would not be adequate, because a developing program needs
the exchange and evolution of ideas which only the day-to-day effort and
intimacy of talking problems through provides. A staff of two risks
needless impasses in the many decisions that will have to be made. Most
important, a staff of three or more can better represent the necessary
range of competences and more effectively contend with the array of tasks
and functions to be performed,

Among the attributes that would be desirable in the personnel selected to
establish the program, the following would obviously be of special
importance at the beginnings skill in interpersonal relations, an interest
in and some familiarity with space technology, and high professional
competence in at least one of the social science disciplines.

2. The new staff will need to undertake at least four tasks at once:

(1) selecting first-order research,

(2) establishing in-house relationships,

(3) establishing outside connections with the research fraternity, and

(4) laying the organizational groundwork for the conduct of specific
research, In addition, steps should be taken to establish a library of
selected social science materials -- a documentation center covering
the type of sources cited in the footnotes of this report, for example,
and others that would be recommended by the core group and their
advisers.

3. If the research office is to be successfully launched and maintained, it
needs the active approval and support of other NASA personnel. it
should have direct access to those persons having in their purview the
over-all interests of NASA. Further, membership in the divisional
deliberative committees should be arranged for the senior social
scientists, so that they can become familiar with and appreciate the
operating problems of the divisions and sense the research opportunities
in them.

[-22]
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4. The liaison function described briefly earlier in the chapter will be of
importance from the beginning. Its incumbent (who would be, not one of
the senior social scientists, but a member of the supporting staff) needs to
have a wide understanding and appreciation of the problems of both the
social and natural scientist and a working knowledge of research
operations in general. One of his main early and continuing
responsibilities will be to facilitate the exchange of information both
between divisional groups within NASA and between NASA and the
outside professional personnel, agencies, and organizations
(governmental and nongovernmental) so that all involved can be kept
abreast of each other's activities and findings pertinent to the program.

5. Besides the committee that will assess and review the progress of research
projects (as described in the section on functions), at least one other
outside committee would be of great value. Acting in a capacity parallel to
that of the Space Science Board of the National Academy of Sciences and
comprised of persons of stature who had a direct and active interest in
research and in the impact of technology on society, such a group could
establish liaison with the Space Science Board for the mutual
enhancement of perspectives.; keep the in-house organization cognizant
of on-going or anticipated social developments pertinent to an
evaluation of the implications of space activities; and stimulate
professional interest in the NASA program by encouraging research
proposals and independent support from other organizations with
compatible research interests,

6. In connection with the recommendation that the NASA research
capability be organized as an in-house core, it was also suggested that a
distribution of functions might eventually be made between the in house
group and outside contractors and service groups. Which functions aside
from liaison should be retained by the NASA core can only be decided in
the light of the competencies and interests of the core personnel, the size
of the budget NASA assigns to tie research office, and the complexity and
anticipated growth rate of the program. (A growing program would seem
to be inevitable if the products of space activity increase.)

[- 23]

Clearly, the awarding of contracts and/or grants must be an in-house
function, although it could be expedited by assistance from outside
services and through formal or informal advisory groups. Whatever the
eventual distribution of functions, however, the in-house core will need
to keep in close touch with the assisting services and with the personnel
carrying out the research projects, both to insure the participation at all
stages of those who will most directly use the findings and to maintain its
essential role as the spark and drive of the program.
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7. It should be recognized at the outset that a program of research to clarify
the implications for society of peaceful space activities cannot be
accomplished by fits and starts. A great amount of basic research needs to
be done; although some projects can be achieved in less time than others,
the “crash” approach will seldom be appropriate. Such an approach is
usually very costly and for this program especially is unlikely to produce
the quality of information that will furnish the wanted understanding
and perspective.

This report is intended to emphasize the need for a capability that can
deal with the potential of space activities to affect society for better or
worse, We believe that such a capability can be developed and
maintained only through a planned program of research, originating in a
profound appreciation of the problems and opportunities implied in the
space effort and with a continuing commitment to contribute to future
understanding and action.
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3. IMPLICATIONS OF SATELLITE-BASED

COMMUNICATIONS SYSTEMS

INVOLVED SCIENTISTS AND ENGINEERS are strongly of the belief that in
a relatively short time the world can be wrapped in a communications net
based on the several advantages of communications satellites.
Communication by spoken or written symbols has been central to every stage
of man's attainments and progress. If his attempts to make himself
understood have often been less than crystal clear, he has never stopped
trying. It is therefore not surprising that in this new sphere of potential
attainment--the space effort-one of the first undertakings involves a very bold
exploit in communication. Given this ages-old, central concern of mankind,
such a world-wide net of inexpensive, rapid, and pervasive communication
links can be expected to have significant implications.

However, given the importance of telecommunications to the modern world,
strong preconceptions about content, purposes, and format will underlie
responses to the problems and opportunities arising from the availability of
such a system. The preconceptions will probably be embodied in laws about
usage, economic criteria for development, and formalized philosophies about
purpose. Patterns of viewing, listening, and responding to communications
differ substantially even among countries with a common historical heritage
and even within nations--as is evident in our own perennial arguments over
the proper function of televisions/ These differences will constitute one
major area of the multitude of problems that must be resolved if full
advantage is to be taken from the use of a satellite system.

The quick and full realization of the system is also dependent upon costs and
technological factors involved in its development. Because of the high costs
and the heavy-rocket technology intimately associated with satellites,
government support and control is necessary. Yet because the field of
telecommunications in the United States has been traditionally the domain
of private enterprise, the government's role is especially complex. The
national interests-private enterprise relationship becomes all the more
important because of the dominating role of governments in the
telecommunication systems of most countries of the world and because there
is a good chance that the United States system will be matched by a USSR
system. 21 A related factor is the possibility that eventually there may be
pressures to internationalize radio and television broadcasting is the part of a
communication system that holds the greatest potential for international
good and evil.

[- 24]

[- 25]



Filmwatch Division Marketing Plan July 20, 1993

72

Another major set of problems related to the implications of communication
satellites has to do with the uses to which they are put. Because
communications have become so salient a part of our interests and activities,
we are apt to assume that more is known by authorities in the field about the
role, function, and consequences of communication than actually is the case.
31 Considering the magnitude of the question, relatively little has been
learned about their specific effects as they impinge upon people in the
multifold context of daily life. It is, however, known in considerable detail,
that communications in the United States often have effects quite contrary to
those that opinion leaders believe they have. In other cultures knowledge of
the effects is correspondingly weak. Much more information and insight is
needed in this area before the many hopes expressed for the utility of world-
wide communications can be fulfilled,

Purely on the basis of the technology there seems to be no good reason to
believe that a high-capacity radio telephone and radio broadcasting network
could not be realized in a decade or less. Perhaps the many technological
problems associated with high-quality, many-channeled TV could also be
solved in about the-same period. When the requisite costs and the
multinational negotiations (particularly over frequencies, as discussed below)
are considered, however, it seems likely that telephony will come first, high
fidelity radio second, and many-channeled TV last, and that the development
period could easily extend over more than a decade, The farther away in time
communication satellites are, the greater the opportunity to assist in the
preparation of an environment that would encourage maximum benefit
from them. Thus study of these problems should not be delayed--and if
certain uses, with their consequent problems, are believed to be imminent,
the research suggested for that area should be undertaken and the findings
applied with all dispatch.

[-26]
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Technological Characteristics and Their Implications

    Communication satellite systems    4/

The utility of a satellite-based communication system largely depends on the
operational characteristics of the satellite and the associated ground-based
equipment. These characteristics therefore have relevance to the economics
of development and operation and to the kind of implications the system
would have for society. Research and development efforts have been
concentrated mainly on two operational types of systems--the passive
reflector (e.g., Project Echo) and the active repeater (e.g., Project Courier).

A passive reflector system is what its name implies--containing no
electronics, the satellite reflects, or bounces off, the signal to ground-based
receiver antennas. The signal range would be limited, at presently
contemplated altitudes, to an area with a radius of about 4,000 miles. Satellite
life depends on orbital stability, as affected by air drag, solar deflection, and
micrometeors. High-power 100,000-watt transmitters--two to ten times as
powerful as any typically used in commercial broadcasting operations in the
United States--along with fast-tracking, highly sensitive, receiving antennas,
250 feet in diameter--would be required at the ground installations. Thus,
private reception (at least under circumstances presently envisioned) would
be via a central distributing facility rather than directly to private receivers.
The advantages of passive reflectors include their unlimited two-way channel
capacity (between all points which can simultaneously see the satellite), at
various wave lengths, and the fact that modification and improvements in
the ground equipment could be effected without changes in the satellite.
However, to assure general global coverage, at least twelve satellites spaced
around the world would be necessary, and for the foreseeable future the large,
complex, and costly receiving apparatus rules out direct private set reception.

[-27]

An active repeater satellite contains its own receiver, transmitter, antenna,
and the power supply for the unit; a signal received from the ground is re-
transmitted to another remote ground receiver. One proposed arrangement
for near-complete global coverage would include three satellites in an
equatorial orbit at 22,300 miles altitude. Orbiting velocities would in effect fix
each of the three relative to a position on the earth. Each satellite, weighing
from several hundred to several thousand pounds (depending on the
equipment complexity), would need to have a life of two to three years if the
system were to be profitable at contemplated payload costs. The number of
messages which can be relayed simultaneously and the frequencies which the
satellite will receive and transmit are limited by its specific design
characteristics. Careful scheduling of messages is required so as not to
overload the capacity. To change frequency and capacity characteristics would
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require changing satellites and, as such, this is an inherent disadvantage of
the system. However, among its advantages are the nominal ground
transmitter power required -- under 100 watts might suffice -- and the fact that
conventional receivers using simple fringe-area antennas could receive
messages directly. However, if expensive antennas, are used (in a manner
similar to the use with passive satellites), active satellite message capacity
could be increased greatly and frequency interference radically reduced.

There are at present a number of gaps in the state of the technology which,
while they exist, will affect the relative advantages and disadvantages of-each
system for the various uses to which they might be applied. In particular the
costs of operating either system are very dependent on the reliability required
and available at a given state of development for all components of the
system including the launching rockets and precision orbiting systems, as
well as the satellites themselves. 5/

Another important technological gap has to do with the design and cost of
receivers-and transmitters. As indicated above, passive systems require costly
satellite transmitters, receivers, antennas, and a relay system to carry the
signal to private sets. While this may not be a great economic or
organizational difficulty in areas already having good telecommunications
systems, it clearly presents problems for the underdeveloped areas which
could especially benefit from satellite communications. Direct reception from
active satellites requires sets tuned to the ultra-high frequencies involved
and, for TV reception, able to receive a higher number of scanning lines to
the inch. Purchases of new sets would be required in any country; in
underdeveloped areas the sets would also have to be highly reliable (because
of the absence of service personnel) as well as able to work by means of a
variety of electric power sources. 6/

[-28]

An appreciation of the fact that these technological gaps do exist is important
to an understanding of such factors as the following: (1) the time involved for
development of either of the systems; (2) the possibility that either point-to-
point relays or direct broadcast might be the reception method first used--and
the different economic and utilization meaning thereof for various nations
and regions; (3) the likelihood that the development of the technologies will
be gradual and selective-a factor that would influence the social implications
of the development as a whole.

    Frequency utilization      7/

For satellite propagation, the higher frequencies have the advantage of lower
power requirements (due to directional gains 81),atmosphere penetration,
and a signal-beaming capability, but the intensity of background noise limits
the range of optimal frequency utilization within the “spectrum window”
(which for space communications presently lies between 10 to 10,000
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megacycles--die range between ionospheric penetration in the lower
frequencies and poor signal-to-noise characteristics in the higher frequencies).

For both domestic and international broadcasting operations there has been
for some years an ever-growing and urgent need to conserve and reallocate
the limited radio-frequency resource; at the same time, world demand for
commercial quality signal transmission has usually been ahead of the
technical capacity to provide it, especially at the higher frequencies. Hence, to
meet the expansion of needs which a satellite system will impose, complex
national and international negotiations will be required for frequency
allocation assignments. 9/ Allocation implies assignment review and
inevitably some evaluation of priority based upon social as well as economic
values. These values differ from society to society; therefore resolution of the
conflicting demands will depend upon much more than the ease or difficulty
of alternative technological approaches, though this too will certainly enter
the picture. Since TV uses such large frequency band widths per channel
compared to radio an d since the costs of developing TV electronics will be
high for the higher frequencies, the contest for preferred frequencies in the
satellite “spectrum window” will be all the more intense.

[-29]

The availability of spectrum space in the 1000 to 15,000 microwave range, is,
after all, finite, The extent of the difficulty can be illustrated by the situation in
the United States, where increasingly the radio waves have been wanted for
various uses. Businesses have been built around land mobile
telecommunications services; others have reduced costs by the use of mobile
telephones - for example, an oil company has found that eight delivery trucks
so equipped can cover an area that twelve trucks formerly were needed to
service. To allocate frequencies to an increased demand, the Federal
Communications Commission has had to tighten up on technical standards
and to restrict band widths--to the point where some services are now
required to operate on 25 per cent of previous band width allocations.

The FCC in 1960 extended hearings on allocations in the microwave bands to
provide for space satellite needs. Two major bodies of testimony were
submitted, one by American Telephone and Telegraph, which asked in effect
that certain earth-bound frequencies be discontinued to make way for satellite
communications, The Electronics Industries Association, arguing for its
hundreds of constituents that now operate systems on microwave allocations,
maintained that space satellites can share frequencies with earth-bound
systems. (Signal quality was a major point of difference between the two
viewpoints. Whereas American Telephone and Telegraph felt it necessary to
provide a voice transmission with very limited background noise, EIA
constituents could apparently tolerate a considerably higher noise level.) If
the resolution of this difference should be on the basis of sharing frequencies
with earthbound systems, rather than displacing them, this must be done by
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further investment in advancing the technological state-of-the-art, rather
than through sole use of choice frequencies.

The frequency allocation problem has notable international ramifications. At
the Geneva Conference, August-December 1959, three nations among the
eighty five represented asked for frequency allocations for satellite
communications--the United States, Great Britain, and Russia, The United
States request was for tracking and telemetry channels, not for any
international commercial wave lengths. Six bands of frequencies totaling
about 225 mc/s were allocated in the 890-16,000 mc range for experimental
purposes, effective May 1, 1961. The issue of sharing earthbound systems was
postponed for future resolution. Even if the FCC were to allocate domestic
bands for space communications, they would be of little or no value unless
other countries were willing to accept that same allocation. 10/

[-30]

    Factors Affecting Application, Organization, and Control   

Problems concerning the economics, technology, and utilization of satellite
communications obviously cannot be resolved within the framework of the
operating methods and values of the United State- alone. The areas of utility
of such a system would clearly be world wide, and therefore the implications
must be examined in that light. If potential global needs are to be met, such
problems as the following must be resolved: frequency allocation and/or
sharing; equipment comparability; satellite use privileges and priorities and
means of cost sharing; 11/ receiver antenna control and sharing, and, in some
cases, transmitter antenna; access to audience; control of program content--eg.,
amount and type of propaganda or advertising, entertainment, and
education.

Basically, a nation's philosophy concerning the purpose and proper use of
radio and television defines the structure of its operational procedures and
organization for telecommunications. 12/ The differences between national
philosophies will have substantial implications for the way a satellite
communication system might be used. Meshing the philosophies with each
other and further, with other competing national and international interests
will involve a multitude of economic and organizational problems.

    Economic, organization. and control problems for the United States   

The implications of a satellite communication system have already raised
many questions about government-industry cost sharing and control
relationships, Involved are such problems as the need to use as boosters
expensive government-owned rockets. fired from government-operated
installations; the high investment costs of research and development of
reliable satellite components; the risk of rapid obsolescence, at least in the
early period of development; and the potential costs of system maintenance,
operation, and replacement.
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How far should the government pursue programs to evolve equipment and a
system for eventual commercial use? Industry has not yet been willing to
carry alone the huge burden of research and development in satellite
technology (including contingent developments in rocketry and electronics)
to an operational stage. The issues have given a new urgency to the whole
broad question of government-industry relations on multipurpose, jointly-
financed projects. 13/

The government also must make vital decisions about frequency allocations
between satellite systems and conventional systems. Even at the domestic
level there are profound problems connected with assigning the control of or
a share in desirable frequencies. Efficient and fair assignments will require
detailed attention to the philosophical and political problems involved in
recognizing and resolving not only the conflicts between competing private
interests but also those between private and public interests, 14/

The huge capital investments for initial research and later application might
be undertaken through pooling or merging corporate entities, but this raises
serious problems, given existing anti-trust provisions On the other hand, if
federal funds are used entirely or even in part, the government is faced with
the consequences of subsidizing a form of communication which potentially
threatens present private investments in wire, cable, microwave, and coaxial
cable systems and which might reduce the amount of printed matter which
presently helps to support various transportation organizations,

If taxpayers are to finance the major technological development of
communication satellites, what provision is to be made for patent ownership
and satellite utilization in a competitive economic system? There are two
issues involved here-. should public funds be expended to finance eventual
private patent exploitation, and does the constitutional intent to advance
science under the patent system apply to evolving government industry
relationships for technological development? 15/

[-32]

The entire question of public versus private interests will bear rethinking in
terms of the political and economic consequences of alternative solutions to
these problems. 16/

From the standpoint of private and public interests, all of the above problems
take on especially complex aspects in relation to the following considerations:

1. Presently estimated requirements for a world-wide weather prediction
system include communication satellites for transmitting the vast
amount of data anticipated, The United States government is likely to
continue to support major research on weather, and major developments
in meteorological theory evidently require a global system for data
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collecting and processing. What then should or can be the respective roles
of government and private industry in the development of
communication satellites, given this special demand for them?

2. Many observers believe (for reasons which we will discuss subsequently)
that a satellite communications system will eventually have to be
controlled in whole or in part by, an international or multinational
agency. If, after study, it appears that this is likely to be the eventual
disposition of such a system, what is the appropriate philosophy for
government-industry financing and system ownership?

3. The USSR may also be planning a communication satellite system. The
complications of adjusting the various systems involved in the shift in
communication methods might possibly be fewer in countries where the
presently utilized systems are publicly owned. Thus Russia, with its
different economic and political philosophy, might be able to move ahead
rapidly in meeting the technology requirements, If it becomes clearly
evident that Russia is planning a communication satellite system, there
will surely be additional pressures on the government to act quickly and
decisively in forwarding the United States' efforts. Under such
circumstances, government-industry cost and control relations may
develop in ways unsatisfactory to one or both parties, unless the pertinent
factors have been studied,

[-33]

Overseas owners of satellites or transmitters (e.g., England, France, USSR)
are likely to want to broadcast via their satellites or ours to the United
States. Since the United States is known as espousing free speech, it
would face philosophical and propaganda problems if it were reluctant to
permit these broadcasts. Further questions in such a situation would be:
who pays for the time, who sets the price, who arbitrates refusals
concerning time and price, who chooses program content? The
implications of the problems would probably vary still further, depending
upon whether private enterprise or the government operated the
channels.

Thus there are a number of complex problems involving economics,
sociology, psychology, law, and the underlying, often contradictory values
which govern our society and other societies. In summary, research on
the following over-all problems is necessary to determine:

• The specific sources of demand for increased communications
capability, and the assumptions on which these demands are pre
missed. In particular, what are the assumptions -- of those claiming
they would pay for the use of satellite services - about the capabilities
of the communication system for meeting their needs? **
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• The relative cost and benefits of meeting by satellites and by alternate
means specific types of demand discovered in the above research
proposal. In particular it would be desirable to ex amine the costs and
benefits involved for private enterprise and the nation in retiring,
displacing, introducing, and maintaining equipment, personnel, and
organizational operating, monitoring, and regulating procedures. 17/
**

• Various means the United States government might use to fulfill its
obligations to private enterprise, the nation as a whole, and special
interest groups with regard to the support of satellite systems
development, ownership, frequency assignments, allocation of profits
and costs. How can the use of the product in the best interests of the
nation be assured? What then are the appropriate and effective roles
for government, private enterprise, and the two in combination in:
financing, developing, owning, con trolling, using, and negotiating
for use of satellite communications domestically and internationally?
**

• Alternative means of coping with a prior Russian satellite system
development or a competing one. What would be the domestic and
inter national costs and benefits of these alternatives?

• Both short-term and long-term cost and benefits for the nation in
leasing, giving, or selling part or all of the functions of a
communication satellite system to an international or multinational
agency. For any combination of these arrangements, what would be
the appropriate means for the government and private industry to
share in the costs and control of development, if there appears to be
merit in some part of international facility?

[-34]

   International and multinational economic, organization, and control
    problems   

As noted earlier, underlying the operation of each national broadcasting
system are institutions and philosophies which govern not only the kinds of
programs but also the balance between program purposes -information,
education, and entertainment. Patterns of financing and control, derived
from the public authority, are further determinants. 18/ Other major national
variables include physical geography, audience geography, ownership,
frequency allocations, equipment and transmission standards, cultural habits,
and time-zone position. 19/ Such factors will necessarily have bearing on
potential arrangements for multinational use of communication satellites
and will also influence the direction emphasized by the United States in its
further efforts to develop the technology,

    Frequency Allocation.   
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Central to the international aspects of a satellite communication system is
frequency allocation, as discussed earlier, For many reasons there is urgent
need for cooperation and agreement on the management and conservation of
the band width spectrum 20/ -- and not least of the reasons is the possibility of
interference with transmission. Since signals could be bounced off a passive
satellite by any transmitter within visual range, two or more transmitters
using the same frequency might overlap at least part of the reception area,
opening the way to either accidental or willful interference. Solutions to the
problems have implications for national sovereignty, and would need
therefore to be sought in an international forum. At present, not all nations
are members of the International Telecommunications Union, the current
arbiter in frequency matters.  21/

As a preliminary to negotiation, research is necessary to

• Compare existing national and multinational regulations for wave
length allocation, control, and use with the regulations that would be
necessary for effective transmission via communication satellites.
The satellite requirements should be derived from the expected
transmitting (or reflecting) properties of satellites, expected properties
of the ground receivers and transmitters, and the anticipated specific
national and multinational applications of the system.

[-35]

    Standardization of Technical Equipment and Transmission Standards.   

Satellite communications will be in the higher frequency ranges; most
receiving sets now being manufactured are low frequency types. As for TV,
there are at least four prevailing standards which are directly interchangeable
for broadcasting and receiving, 221 For international systems using wire or
local broadcast networks to relay satellite signals, complex and compatible
control centers and procedures are necessary.

Related to standardization is a matter which is both legal and technical -a
means for registering satellites and controlling their characteristics and
numbers. A further serious question arises from the assumption that during
the system-development period malfunctions are likely to make necessary
rather frequent replacements. What should be done with dead satellites
which later ,]come to life” or those in which the malfunction is such as to
interfere with other communications? 1-3/ International inspection and
registration, replacement or increase procedures, and launching site
regulation will involve security problems that may have complex
implications for sovereignty and national interests. Again, as a preliminary to
negotiations, research is necessary to:

• Make explicit items, operations, and standards which must be
compatible in multinational operations using particular types of
communication satellites for specific tasks.



Filmwatch Division Marketing Plan July 20, 1993

81

• Specify the problems involved in registering, controlling, and
operating the satellites and the undesirable consequences which
would arise if these problems were not solved in advance either
through deliberate technological efforts or through organizational
and legal arrangements.

    Cultural Differences   

Regional and national custom and culture have a great deal to do with the
likes and dislikes of audiences and as such present complications when mass
communications become international in scope. Language is the most
obvious example of cultural differences: effective translation may require a
full knowledge of local lore, including vernacular, humor, and proverbs. 24/
In visual media, the same picture evokes varied images and responses among
different audiences; although it is common to refer to pictures as an
   international language    , “actually, nothing could be further from the truth.
The Anglo-Saxon, Latin, Scandinavian and Germanic races do not use
pictures in the same way to communicate ideas. The subject is not divided up
according to the same rhythmic patterns, nor is living matter tackled in the
same way. Their tastes are not identical and they simply don't see the same
thing when looking at the same picture.” 25/

[-36]

Some program topics -- e.g., space exploration and nuclear fission are
susceptible to a single treatment suitable to all European audiences, whereas,
anti-Semitism, as a topic, required such different treatment to fit the
situations of audiences in various countries that it was impossible to present
on the twelve national European networks participating in Euravision. Thus,
as commercial, national, or international interests move into multinational
fields, the application of anthropological methods to gain cultural insight will
become very important. L6/

The increased opportunity for familiarization with other peoples which
satellite-based TV may provide carries with it potentials for enhancing either
tolerance, indifference, or antipathy. Thus, it will eventually be desirable to
conduct research to:

• Evaluate and apply, in the interests of effective multinational radio
and television exchange, the substantial knowledge presently being
accumulated by anthropologists, social psychologists, and other social
scientists on culture differences and on the means for anticipating
and reconciling them when it is desirable to do so.

    Time Differences   

One of the most frequently proffered arguments for the attractiveness and
utility of international TV via satellite is the opportunity for live reception, as
one sits comfortably in front of the home set, of entertainment from the far
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corners of the earth. It is, however, somewhat sobering to compare times
around the world, using 8 p.m. in New York City as the take-off standard:

3 p.m. Fairbanks

Honolulu

4 p.m. Juneau

5 p.m. San Francisco

7 p.m. Mexico City

8 p.m. New York City

10 p.m. Rio de Janeiro

1 a.m. London

2 a.m. Bremen

Brussels

Budapest

Danzig

Oslo

Paris

3 a.m Cape Town

Johannesburg

4 a.m Moscow

6:30 a.m Calcutta

8 a.m Bangkok

10 a.m Tokyo

11 a.m. Melbourne

[-37]

It is clear that prime listening time seldom matches the time at which the
events to be seen are likely to occur. On the other hand, the time lags
sometimes require radio transmissions when atmospheric interference
degrades signal quality; the high frequencies used with satellites would
obviate such interference, Presumably, a major value of the satellite is that it
permits transmission to be live rather than prerecorded, but it remains to be
shown that the cost and benefit; would favor live transmission more than
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tape or film flown by jet to central ground transmitters. For the areas not in
the range of central ground transmitters, study could perhaps discover
whether world events would be of enough significance to the potential
audience of these areas to make it profitable to reach this market, too, at the
time of the happening rather than some days later. 271 Research would help
to determine:

• The cost and benefits of “live” transoceanic or transcontinental
telecasts or radio transmissions compared to those of producing and
distributing audio and video tapes or films. This study should be
done for specific operational contexts -- for instance, markets and
time -- and specified states of the technological art.

[-38]

    Conciliation of interests   

Resolution of the potential problems and differences will, of course, depend
upon knowledge about the problems involved as well as the auspices under
which interested parties negotiate. As the situation now stands, there will be
very few major sources of communication satellites for the foreseeable future
-- possibly only the United States and Russia. Questions of satellite use and
privileges, audience and user markets, reciprocity, program content, and the
like would thus presumably be resolved between all other interested
countries on the one hand and these two satellite sources on the other --
unless one or both were to turn over the capabilities to an international
agency. in Russia, negotiations would be with the government; in the United
States, it is not clear at this time whether negotiations would be with the
government, private enterprise, or some combination thereof.

Receiver antennas and other receiving equipment (and possibly transmitters,
too) might belong to the receiving country or to the U.S. or USSR
transmitting agency, being built and operated by the USSR or the U.S. by
agreement, in the receiving areas involved. Problems of the nationality and
training of operating personnel would also have to be negotiated.

How successful these negotiations would be if conducted within the present
perspectives of national telecommunication philosophies, legal constraints,
and organizations is not- clear. Perhaps there will have to be a willingness to
try new approaches to the problems, if the potentialities of communication
satellites are not to be thwarted. The world is full of examples of valuable
technologies only partially used because of unresolved conflicts of political,
social, and economic philosophies. There is no reason to assume that the
same might not happen to communication satellite technology.

Especially delicate is the question of program censorship and control. In the
first-place, a program might inadvertently contain insulting or otherwise
objectionable material which would be deeply resented by the audience or the
governments involved. (This is the more likely so long as the difficulties of
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programming for different cultures are ignored or little understood.) If local
governments controlled reception, they could cut off the disapproved
program. Protests to or from the United States would present different
problems if the program were planned and broadcast by the government then
if it were a private product free from government censorship. In the second
place, while the first major applications of satellite communications would
probably be in the fields of commercial telephone and data transmission, it is
reasonable to expect that eventually, government interests in propaganda and
incitement will be served by radio and TV satellite communications. The
international antipathies thus generated could be exacerbated by the active
repeater system, which makes control of private receivers more difficult.

[-39]

If all or part of satellite communications capability and control were
internationalized, negotiation procedures would probably be different and,
very likely, so would the emphasis on satellite uses, about which negotiations
would be conducted. Another approach might involve a split in control of
functions, with radio and TV legally the responsibility of, say, a special UN
agency, and telephony, for example, left for national negotiations. Whether
such an arrangement would permit easier resolution of national differences
over program content and purpose remains to be determined. Preliminary to
negotiations, studies should be undertaken to discover:

• What pertinent economic, cultural, and technological factors in each
nation or region involved could complicate or facilitate the
conciliation of interests in sing and controlling satellite based
communications. What technological, economic, organizational, and
legal arrangements could be developed to overcome specific major
differences as detected in the above and to take advantage of specific
major similarities. **

• The cost and benefits to the United States, compared with those to
private enterprise, of private or public ownership of United States
satellite facilities, in terms of the effects of owner ship on areas of
international agreement or disagreement on the use or sharing of
United States facilities.

• Appropriate arrangements between the U.S. government and private
U.S. organizations for control of and responsibility for program
content, censorship.

• The costs and benefits of turning over to an international agency
those communication functions which are either inherently on
profitable or which have the potential for stimulating international
unrest. Under what conditions would such a transfer of function be
in the interests of the United States? In the event these facilities were
internationalized, what activities might be prohibited or subjected to
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international control and what should be the functions and powers of
such an international body?

[-40]

     Uses and Implications   

The eventual uses of space communications systems via satellites
fundamentally depend upon a willingness to undertake system development
in the face of conflicting politics, social values and institutions, and standards
of living. It is likely, too, that not all the uses will present themselves rapidly
and that the existence of the satellite system itself will create new
opportunities over time.

It is worth recalling here that the first truly large amounts of presently
unavailable channel capacity will most probably occur in the radio and radio-
telephony range rather than in the TV range. In view of possible major
developments in cable and other forms of transmission not dependent on
satellites, it is not clear how much actual need there will be for a massive,
multichannel TV capability in a satellite system when the system finally
exists. 28/ By that time, moreover, the major social implications may have
already been introduced via other TV carriers. 29/ Nevertheless, since the
problems related to the use of massive 'multichannel TV coverage have in
general some of the most pressing aspects of all, attention will be here
directed to their implications as well as to those of radio, facsimile, data
processing, and telephony.

    Telephony    

It is often asserted that demands for overseas telephone circuits will greatly
increase in the next few years and that satellites, at least for the present,
appear to be the best means for meeting them as well as for providing service
at reduced cost. 30/ However, it is not clear what the consequences are for a
peaceful world, if these demands are or are not met.

For business and other far-flung organizations, the opportunity for frequent,
extremely rapid, voice communications between various functional sectors
implies possibilities for increased control and coordination -with an
amplification of the advantages and disadvantages for society which are
presently matters of speculation and research. 31/ It may give the bigger, more
complex organizations a further increment of capability over the small
organization and thus hasten further the demise of the small organization.
However, easy communication may increase the ability of the small
organization to compete with the bigger ones. Whether savings or increased
earnings accrue to users big and small, and if so to whom, remains to be
studied.

[-41]
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An important part of the operations of world society could become dependent
on the pace of the new system; the possibility is not too remote that a high-
speed, high-capacity type of social organization heretofore unknown would
develop. Interruptions in the communication system could therefore be
costly -- and perhaps disastrous -- economically and socially.

Also deserving study are the implications of high-speed global telephone
service for diplomacy and international relations. There are many in the
diplomatic profession who feel that the pace is already too great for careful
analysis and reaction, and that more input without corresponding capabilities
to analyze and synthesize the information -- and without better informants --
would simply complicate an already vastly overtaxed situation. On the other
hand, the availability of sufficient and immediate channels of
communication might encourage a form of international relations wherein
peer (at least at the middle executive levels) would work in continuous
contact, thereby achieving an informal threshing-out of problems of mutual
interest. Such a capability might be especially useful for widely dispersed
international and multinational agencies, The long-term result in all cases
might be a gradual lessening of identification with national interests and an
enhancement of identification with the mission or goal. 321

     Research may be rewarding on the following questions   

What appear to be the specific costs and benefits for the nation of the
additional commercial telephone calls carried by a satellite system? What are
the relative costs and benefits of alternative, if slower, means for enlarging
this capacity? On the basis of such findings, what are appropriate bases for
allocating costs and the rewards of investments in development and
operation between the general public (as represented by the government) and
private enterprise?

What are likely to be the consequences for international relations and
diplomacy of world-wide high-speed telephony? How can the advantages be
exploited for the nation and the world, and how can the disadvantages be
minimized?

• Are there consequences for society from substantially more phone
calls for personal purposes, which might be of sufficient import  to
merit study?

[-42]

     Data search. retrieval, and processing.

An area large in potential implications for society, and one which needs only
radio and telephony bandwidths, is that of data search, retrieval, and
processing. Satellites might be used as the communication links; or the wire
and coaxial cable circuits freed-up by shifting telephone and TV to satellites
might be used instead. The search and processing requests would be handled
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automatically, through computers and other devices, actuated by coded
signals and, in turn, transmitting the findings by coded signals. Organizations
could thereby centralize their computer facilities and perhaps enlarge them
with the savings gained. Special facilities otherwise not easily or economically
available could be established around the world for the use of scholars,
scientists, businesses, and governments. (As noted earlier, possibly one of the
most immediate uses for a communication satellite system would be
transmitting the vast amount of data anticipated from a world-wide weather
data collecting and processing network.) In some situations, whole control
systems might be operated and controlled by the feedback from remote
computers and data-searching devices. It might also be possible to code the
contents of major world libraries so that scholars could search them remotely.

While some organizations have begun data processing at a distance, the use
of such techniques are not as extensive by any means as present technological
capabilities would appear to make possible. 33/ Costs may be a factor. Possibly
there is in most cases no clear evidence to those concerned that the
competitive advantage is sufficient at present, to make economic and
psychological investment in such systems worth while. Traditional
perspectives and/or institutional inertia may also be deterrents. However, the
growing emphasis on high-speed, far-flung, relatively inexpensive
communications, which the satellites themselves will provide, may shift
perspectives and competitive strategies sufficiently to make data search,
retrieval, and processing at a distance an integral part of the coordination and
control philosophy of business, government, and social enterprises of all
sorts.

For full development, major contingent developments would also be
necessary, including the production of sufficient numbers and types of
computers for more routine purposes and the training of sufficient personnel
to code data and interpret responses, and to build and maintain the
computers. Agreement on international standards of component
compatibility would be mandatory.

[-43]

Success would in good part depend on the reliability of the various systems;
redundant codes, check codes, etc., would need to be developed for the
particular problems involved.

Whether or not codes could be developed which would permit
nonquantitative scholarly research at a distance remains to be seen, The
demand might not be great enough or the benefits to scholarship and the rest
of the world sufficient to justify the immense coding effort involved.
Scholars would need training in the use of codes for creative study, and funds
would be necessary to support these activities. To the extent that the satellites
provide the potential for this form of international scholarship they may also
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help to expand present efforts to develop machine translation and other codes
for qualitative data. 34/

As a direct and important consequence of the above, the long-needed tool and
stimulus might finally be provided for a concerted attack on the tremendous
problem of using the mountains of data, new information, and old
information in new forms which presently threaten to overwhelm this
civilization. Most observers believe that the major challenge lies, not in
obtaining more information, but in using what we have efficiently.

Another likely area of profound implication for society may be the effect on
the organizational pace of institutions produced by this highspeed
interlocking of data, actions, and decisions. Whether this would put more or
less strain on decision makers at all levels is not clear. While decisions may
have to be more precise, more complicated, and more rapid, the computers,
tied in via satellite, might east the stresses by organizing and displaying
complicated data in ways easier to grasp and act on. on the other hand, the
pressure to outthink the competitor with his data processors may place more
pressure on the decision maker. It is also not clear what the consequences
would be, for society and specific users, of abrupt or partial stoppages due to
faulty communication circuits.

If there are many TV channels available, they might be profitably used for on-
the-spot surveillance of situations. In principle, all decisions which depend
on visual impressions ought to be possible by using high-fidelity, three-
dimensional TV instead of on-site inspections. Psychological and cultural
habits may mitigate against this use, though research should be able to
provide methods for over I coming these habits.

[-44]

If such data processing systems develop, there are obvious implications for
those activities which now depend on carrying printed information and
people to and from the data users and the data processors. Economic
readjustments would seem inevitable. The implications for the postal system,
(especially as that system changes under the impact of other new technologies
specifically intended to make it more efficient) would be worth studying.

Finally, large-scale organizations of men and machines tied together in a vast
computer context probably have implications for attitudes and values toward
man and his purposes held by those who live in such a society. (See Chapter 5
for further discussion of this.)

In summary, research might be undertaken to determine:

• What required changes in performance, function, and pace could be
expected to face decision makers--given specific types of data,
available to specific decision making sources, in a context using the
actual time span expected to be involved for the sequences of
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decisions and the related data search? 35/ What changes in
curriculum and training should be undertaken for specific types of
decision makers? Are different selection criteria in order?

• In what ways would high-speed access to data repositories enhance
the interpretation and use of specific existing data? What would be
the specific cost and benefits involved in realizing this accessibility if
preliminary study indicated that it appeared worth while in
principle?

• What are the factors which determine satisfactory visual evaluation
at a distance, compared to on-site evaluation? Under what
circumstances is three dimensional vision necessary?

    Education    

Education and Culture Change in Underdeveloped Areas. The possibilities of
teaching in underdeveloped areas via satellite-based radio and TV have been
much commented on. Again, it is necessary to keep in mind that both the
technical prerequisites for extensive satellite-based TV capacity and the
reception requirements make it clear that the opportunities to use TV in
underdeveloped areas on anything more than a demonstration basis are very
probably some years distant. Auspices which did not require potential profits
or national gain as prerequisites for technological-investment might be able
to accelerate the development. In addition to satellite development costs the
costs of adequate local receivers, adequately distributed, would be involved.
Requirements for reliability, maintenance, and replacement capabilities must
also be met. (Obviously, the problems are of a different order for a one- or
two-channel radio than for a facsimile printer or TV receiver.) Receivers
could be provided by the local government or political party organizations, or
under international auspices. How the costs are to be met and what the
benefits are will of course determine who risks development costs and how
much is risked.

[-45]

If accelerated development appears likely, research is urgent on teaching in
nonliterate societies via radio, TV, and possibly facsimile. The motivation to
learn is not inherent in the human in any sense important here; rather, it
depends upon culturally given attitudes toward learning per se, toward what
is worth learning, and toward the pace of change which is acceptable in
traditional terms. 36/ Moreover, learning usually depends for its support on
the source of the message in particular on face-to-face experiences. This is
especially true in underdeveloped or tradition-oriented societies.

In the complex relationship between demonstration, memory, and
application that makes up a good share of the learning process, a variety of
problems arise in connection with the translation of what is seen or heard
into doing and behaving according to the standards conveyed by the
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communication. There is a large question of what can be learned through
radio and TV unless there is sufficient physical contact with the world from
whence the subject matter and the conveyed values arise, In fact, it is not at
all clear to what extent, and for what kinds of material, literacy is a
prerequisite for effective learning from radio and TV. 37/

In general, then, what is conveyed successfully (or what boomerangs) will be a
function of the semantics and format of the message, and the extent to which
it is meaningful within the values of the receiving culture.

These problems are complex, but they are very familiar in principle to
anthropologists and other social scientists who have studied other cultures
and the processes of learning. 38/

When it is clear what societies or regions might benefit more from teaching
introduced via satellite than from traditional or less costly forms. specific
answers to the problems discussed above will have to be derived for the
particular cultures involved. However, much preliminary fundamental
research will be necessary to discover the general nature and dynamics of the
relationships of radio and TV to learning and culture change in
underdeveloped societies. For instance, research should:
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 [-46]

• Determine what it is desirable to teach persons in underdeveloped
areas. This requires a systematic study of the uses to which the
teaching is to be put -- and importantly what local persons want to
learn -- and the consequences if no such teaching is undertaken or if
it fails.

• Determine what available knowledge is applicable to teaching and
learning in different culture contexts by radio, facsimile, and/or TV.

• Apply and further develop knowledge and methods for
understanding the values and behaviors in specific cultures which
encourage or discourage the learning of specific types of ideas,
attitudes, and behaviors ( as distinct from the learning of traditional
ones).

• Apply and further develop knowledge and methods for
understanding the factors which affect the degree and type of learning
from TV, radio, and possibly facsimile, as functions of literacy, subject
matter ,auspices, format, and opportunities to use what is learned.'
These studies must be aimed at meshing the content and purposes of
telecommunications with other forms of communications from
interested government groups, private organizations, and
international agencies.**

• In the light of the findings from the above -- determine the cost and
benefits of teaching and introducing culture change by more
traditional means compared to those made possible by satellite
communications. Then appropriate means need to be explored for
stimulating, financing, and operating the required contingent
developments under varying circumstances of private, government,
or international ownership, or combinations thereof.

    Education in Advanced Countries   

Exactly how much and in what ways the exposure to ideas, processes, and
world-wide, on-the-spot events that is made possible through radio and
television affects the general educational level in advanced countries is
simply not known -- despite the plethora of opinions on the matter. 39/
Careful and qualified observers are inclined to believe that children have
acquired a good deal of factual knowledge from their TV experiences which
they would probably not have acquired otherwise. The same thing is probably
true of adults. But whether there have been any important gains in
understanding or shifts in perspective because of this is another unknown;
moreover our present information on the subject suggests that there is -little
basis for expecting that there might be. 40/

[-47]
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One aspect of the question merits special mention. It is frequently asserted
that access to extensive communication facilities will bring about better
understanding between peoples and nations of the world -- on the
assumption that exposure, per se, to values:--and attitudes other than those of
the listener or viewer leads to greater tolerance. What evidence there is on
the matter does not make it clear that the assumption is justified; in fact,
there is some evidence that exposure to other values may reinforce the
values of the viewer and thereby his intolerance or provincial-mindedness,
41/ It is possible, however, that when the effects of radio and TV on specific
audiences and the factors involved in attitude change are better known,
programming for the media could be geared to enhance international
understanding,

In recent years various early-morning educational programs offered on TV by
some of the major broadcasting stations have provided firm proof that some
people are eager to be exposed to various areas of learning. This suggests that
satellite-based communications, with their extensive capacity, could have
great educational utility. However, expected developments in film, video-
tape repository libraries, and air-borne TV might provide more efficient
means of serving formal education sessions before satellite systems become a
reality. Nevertheless, active repeater satellites would make possible “live”
regional presentation of lectures and special events, which now must be taped
and distributed singly to schools and local transmitters; such problems as
schedules for viewing time and accommodation to time differences must be
solved, and comparative costs studied. A further very probable utility of the
new system could be its transmission (perhaps during low-traffic periods) of
TV tape material from central repository libraries to schools. The expense of
TV material might thus be kept low since the tapes could be erased and
retranscribed -- and schools would have access to a much greater body of
materials than they otherwise might be able to afford,

Research activities have been going forward for some time on the impacts of
telecommunications and will undoubtedly continue. Since a major premise
justifying the development of satellite communications is the enhancement
of such impacts (and especially for educational purposes), research in this area
should be supported and encouraged. Specific research useful for assessing the
likely utility of satellites for education should determine

The extent to which TV tapes and live TV presentations are likely to be major
teaching devices in the next ten to twenty years, and what sorts of subject
matter can best be taught this way,

[-48]

• The cost and benefits of transmission from central tape libraries to
local schools, compared to those of a complete library for each school.
Under what circumstances do the benefits of live programs exceed
those of taped, and what are the comparative costs involved?
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   Implications for political manipulation    

Since communication is necessary for developing and maintaining the
identification of the individual with the group and of the group with other
groups, repeater satellite systems could, in principle, assist in establishing or
disrupting the political allegiances of person-to-group and group-to-group.
Such a capacity might be especially useful in (1) areas that lack funds and
personnel for building and operating a ground-based transmitter, and (2)
areas where the society is highly decentralized and identification with a
central political core is not traditional. it would also be of use to those who
wished to disrupt existing allegiances through the communication of
propaganda or inciting materials or by jamming the signals of the existing
political core.

Successful use of the system for political purposes would depend on the
selection of semantics, format, and subject matter. It would also be necessary
to learn whether or not identification with a political core can be maintained
in underdeveloped areas chiefly by radio, facsimile, or TV. Under some
circumstances radio messages have helped alter patterns of authority, but
how persistent and directive these communications can be is presumably a
function of the level of literacy, salience of subject matter, and credibility of
source, among other things. 42/

The many evident opportunities there will be for using, and perhaps in the
near future, the coverage of communication satellites for competing political
propaganda and incitement has led many observers to conclude that the
foreseen difficulties can only be avoided by internationalizing the system at
its advent. On the positive side, it is that only international sponsorship can
encourage identification with the world community, or would be considered
by opposing blocs to have the requisite disinterest to handle the situation
when encouragement of local, national, or regional identification would be
helpful or necessary to maintain stability.

Research is thus in order to determine:

[-49]

• The social and economic cost and benefits of permitting exploita tion
of satellite communications for partisan national pol itical purposes
relative to those of restricting use to nonpartisan international
political purposes.

• Methods and means for implementing procedures for the
alternatives above and for continually updating the procedures as
satellite communications technology evolves.

    Conferences   

“The conference” has become a notable part of the twentieth-century as an
exceedingly useful device for exchanging ideas and information and for
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solving problems. The opportunities for increased communication
stimulated by satellite systems will probably increase the imperatives for
sharing and synthesizing the consequent voluminous information. If
sufficient TV channels became available to make closed circuit arrangements
economically feasible, the satellite system could be especially useful for
facilitating conferences. 43/

Such conferences would, for instance, eliminate travel time and reduce the
risks to life and limb of valued personnel. They would also permit easy access
to and greater marshaling of resources located at each conferees home base.
However, if the numbers of people conferring this way were great enough,
the procedure would probably have adverse implications for the
transportation industry and such supporting services as hotels. 44/

Whether or not such procedures would become routine would depend on
technological capabilities and social and psychological factors. To be effective
the TV signal would probably have to provide both visual and aural high
fidelity and private “side” circuits between various participants. The way the
conference, as a conference, appears to each participant from his separate
viewing position, is likely to be very important, and it is difficult to estimate
in advance how such factors as side conferences via social activities,
nonverbal “expressive” gestures, and attitudes toward conferences and “in-
the-flesh” relationships would also affect the utility of this method. The
procedure might be more suitable for certain purposes than for others -- more
so, for instance, for briefing and problem-solving than for diplomatic
maneuver.

The possibility of using closed circuit TV for this purpose seems to have
many implications for the exchange of information and ideas and possibly for
the control of organizations, but its realization is probably at least a decade
away, given the technology necessary to permit many conferences via satellite
or to free-up ground facilities through added satellite capacity. Research
would eventually include:

[-50]

• Specific studies of the various pertinent social and psycho logical
factors, in the light of knowledge about conference technique and
process. This should include laboratory research using various closed
circuit TV arrangements, working situations, and personalities,
including people from societies other than our own. 45/

Studies intended to determine the factors which would enter into the
decisions of typical participators as to whether they would prefer to attend the
conference directly or participate via television. Obviously, the factors could
change over time, and as values about face-to-face meetings change or are
reinforced. The chief value of such studies would be the further insight they
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would provide for designing laboratory experiments of the sort
recommended above.
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4. IMPLICATIONS OF A SPACE-DERIVED

WEATHER PREDICTING SYSTEM

Introduction

IT IS THE BELIEF of atmospheric scientists that advances in meteorological
theory and practice will eventually permit world-wide, reliable, long-range
forecasts at least a season in advance, as well as more precise short-range
forecasts and easier identification and prediction of special phenomena such
as hurricanes, typhoons, and tornadoes. Properly instrumented rockets,
satellites, and perhaps other space probes will yield new kinds of atmospheric
and solar data and can provide an extensive and constant reportage of
phenomena that now are observed over relatively restricted areas of the
globe. However, for the development of an advanced theory and its practical
application, the information thus collected must be supplemented by and
integrated on a world-wide basis with more conventional data now obtained
through low atmosphere, oceanographic, and earth surface observation. 2/ In
any case, when better weather predicting becomes possible, a variety of
problems and opportunities will confront and profoundly affect many sectors
of society around the world. The challenges are social, political, and cultural,
as well as economic and legal, and much research is necessary to take
advantage of the inherent opportunities and to minimize the problems
intimately attached to them.

Estimates differ on the time required to develop a partially space derived
general weather theory that will be the basis of major improvements in long-
range weather predicting. Some meteorologists believe that full development
will take at least a decade and probably longer, given the major theoretical
and practical data-collecting challenges faced, as well as the time necessary to
accumulate the 80 to 100 temperate zone seasonal data by which a general
weather theory can be tested; 3/ however, during this time gradual
improvements are expected, though possibly not without reversals in
accuracy as different hypotheses are tested. The longer the time, the more
likely that, with appropriate research planned and applied, the transitions
required to utilize better predictions can be made with a minimum of the
disruption usually produced when traditional approaches are confronted
with new imperatives.

[-52]

Other meteorologists believe that significant results may be achieved much
more quickly; if good correlation is found between ground-based and space-
based measurements the many years of available ground-based records may
permit more rapid testing of general theory. Then too, certain kinds of short-
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range predicting -- for instance, forecasts of imminent weather disasters both
in this country and in areas never before having access to weather predictions
-- may become possible fairly soon by direct inspection, through the use of
Tiros satellite-type data, without the development of elaborate theory. Also,
once the required ground-based system is established, many nations will for
the first time have access to regular forecasts, perhaps not as good as those
regularly available in the United States today but far better than they presently
have. Should this swifter timing prevail, it is essential that some of the
suggested 'research be undertaken with maximum dispatch.

The time needed to develop a weather predicting system partially deriving
from satellite observations affects speculations on the implications of that
development in another important way. If more precise short-range and
seasonal predictions are about two decades away, the activities which now
might be seen as most affected by such predictions may themselves be
changed in twenty years. Developments in farming technology, synthetic
foods, and so on may radically reduce (in western nations at least) the
dependency of crops on weather; nuclear power to pump desalinated sea
water may alter the dependency of water utilities on rain; many other
presently weather-dependent activities, among them tourism and travel, may
be altered in significant ways. These matters will be discussed in more detail
in the appropriate sections of this chapter. At this point it is sufficient to
indicate that many activities for which weather predictions appear now to
have great significance may not, in fact, be as weather-dependent by the time
greater accuracy in predictions is available.

[-53]

It is recognized, of course, that, even in the present, for many parts of the
world and for many activities improvements in weather predicting (except
under such circumstances as forecasts of imminent disasters) would not
substantially alter behavior. In some cases the same activities can and would
be carried on over a wide range of weather; in others, the weather range is not
great enough to alter the pace of activities. This point has special significance
in the face of claims that more precise day-to-day prediction would be a
universal economic and social panacea. it is not at all clear that much can be
done to help the fruit grower when temperatures hover just above freezing
or to tell people which street a tornado will come down. 4/ Nor is it clear that
with the proliferation of air-conditioning, covered walkways, and so on,
better daily predictions will help the consumer or hinder the seller, though
seasonal predictions might have important effects.

      Weather Control   

Many of the matters to be discussed in this chapter would differ in substance
and significance if weather control rather than weather prediction were to be
realized on a large scale in the next twenty years, However, extensive weather
control -- if possible at all -- will depend upon the development of the



Filmwatch Division Marketing Plan July 20, 1993

98

sophisticated weather theory discussed in this chapter. Therefore, although
local fog dispersal or rain-making might be successfully practiced before that
time, the period of applied weather control, on the scale frequently fantasized
in recent years, is presumed to be more than two decades away and hence
beyond the scope of this report. 5/

The role of space activities in weather-control practices as conceived of now is
not clear. As for local rain-making, legal problems are being explored as a
result of some controversies already produced from the alleged effects of rain-
making, even though the evidence that it has any effects at all is presently in
dispute and under study. 6/ Certainly international legal problems would be
substantial if rain-making became possible on a scale large enough to disrupt
weather in neighboring countries, and thus it would be well to keep an eye on
the progress of domestic legal decisions.

It is possible that efforts at disrupting hurricanes and typhoons in their
formative stages may be attempted ahead of the presumed time table for a
complete weather theory. Methods might include altering ozone levels in the
upper atmosphere, possibly by nuclear explosions -- which would involve a
number of international cooperation problems. Because the experimental
requirements are still vague or unknown, not much rigorous research is
possible.

[-54]

Yet because of the importance of the potential problems, preliminary study is
necessary to:

• Examine possible types of international cooperation and participation
required to conduct specific weather control experiments.

In general, research in this area must probably wait until the physical
requirements of the experiments and their possible undesirable by-products
can be clarified. However, since the discovery of means for climate control or
large-scale weather control would have profound consequences for
international relations, this area of study should not be overlooked
completely.

    Probable Organizational Prerequisites for Applying Future Weather
     Observation Capabilities   

A variety of organizational and personnel problems will be associated with
the development of a system for utilization of weather theory and
observations based on data collected world-wide and distributed for various
forecast purposes on a similar scale. These will include questions in
connection with acquiring, processing, and distributing data, as well as
staffing installations with men and machines -- four areas of problems that
are well known to present systems of weather study but which will be
enormously intensified by the large scale of operations and the new wealth of
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data meteorological satellites are expected to provide. Yet according to a report
of the Committee on Atmospheric Sciences of the National Academy of
Sciences in September 1960:

“There exists at the moment no organization or group in the world that is
prepared to exploit fully the new wealth of information that meteorological
satellites will certainly provide .... Thus, the huge expenditure of scientific
effort, engineering, and finances in meteorological satellites may be largely
wasted unless a proper organization is ready to exploit the informational
output of the meteorological satellites for the increase of our knowledge and
the construction of a sound, theoretical foundation upon which a new order
of practical forecasting can be based.,' 7 1

[-55]

Central to a sophisticated weather system would seem to be (1) a high speed
world-wide communications system to receive and transmit data for short-
time predictions, and (2) a further arrangement of communications that
would allow for coordinate analysis of simultaneously occurring weather
phenomena for long-range prediction. The latter requirement could be met by
a large “real time” capacity to communicate data to central computer stations
or by a large local data storage capacity with data being “readout” to the central
computer facilities at later times. In either case a communications satellite
system appears to be necessary for transmitting the quantity and quality of
weather data required, from all quarters of the globe as well as from space.
Research on the communications requirements for the presentation of global,
terrestrial, upper atmosphere, and space data remains substantially undone.

    Problems associated with accumulation of data    

Establishing and maintaining an international data collecting and reporting
network through which terrestrial and satellite data alike can be
communicated to a relatively few regional computer centers for correlation
and analysis will more or less depend on the interplay of such factors as
international law, prevailing modes of behavior, economic considerations,
and the availability of international organizations which can rise above the
tensions between nations and make provisions for reaping the advantages of
such developments.

Eventually, the opportunities for mutual benefit from world-wide weather
forecasts might in themselves produce a greater sense of general social
interdependence that might lessen international tensions. However, during
the period -of development and initial application of an improved weather
theory the complexion of the international situation is likely to show the
variations that have become so familiar in recent years, with the
consequences for the evolving prediction capability also varying: tension
could abate somewhat for a short or longer time, making possible cooperative
arrangements between nations; the present level of tension could continue,
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involving the prediction efforts in a taxing alternation of competition and
cooperation; or competition could be exaggerated to a point that would
seriously restrict the flow of weather data and reduce international reporting
of it to an informal and intermittent exchange calculated to have least
relevance to military or economic effectiveness.

[-56]

Motivations for supporting scientific investigations of the magnitude
necessary to discover a comprehensive theory of the atmosphere will vary in
kind and degree among nations. For instance, even in a world where tensions
are minimized, the available capital of each nation will be a critical
determinant of whether and to what degree each nation can afford to (1)
support its own weather observation and reporting network, or (2) contribute
toward the support of an internationally funded and/or administered
organization.

Motivations of nations may also be influenced by past arrangements for
gathering weather data. (In the Caribbean, for instance, the United States
developed the weather observation network bilaterally, providing the
necessary installations because most of the nations in that storm-incubating
region could neither support nor perform the warning services that were
vital to us. 8/) Each nation's vulnerability to, and past experience with,
weather extremes may be another critical factor. Important too may be the
opportunities to enhance national prestige by making a special contribution
to the development and organization of weather forecasting systems. The
capacity of the social, political, and economic institutions of each nation to
absorb and utilize weather forecasts to avoid injury and loss will undoubtedly
play a role; in some circumstances both the leadership and the potential users
may see better weather predicting as a threat to and a disrupter of the 9/ social,
cultural, or political equilibrium. 9/

Each nation, therefore, will probably have its own, self-assessed,
manufactured formulae as the basis for its decision to cooperate or not to
cooperate with the maintenance of and participation in a weather reporting
network, or to set degrees to which it believes it to be beneficial or possible to
contribute. As the requirements for the weather forecasting system clarify it
will be appropriate to determine:

• What type of data collecting organization is necessary and what
factors are most likely to influence each nation's willingness and
ability to participate in the data collecting program.

• The role the United States can play in encouraging participation
through its contribution to the development and application of new
meteorology.

Although this report is examining the implications of peaceful uses of space
activities this cannot be done realistically without noting here that the
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military implications of weather data will, in many countries, importantly
influence decisions about participating in the system. Weather traditionally
has been an important factor in conducting conventional warfare. 10/

[- 57]

If in the future there should be limited or conventional warfare among either
the great powers or the lesser ones, both local and long-range weather
predictions would appear to have such significance as to make decisions
about the contribution of weather data a matter of major military
consideration in each of the countries involved.  11/ Moreover, detailed
knowledge of the weather in specific food-growing areas might permit more
effective aggressive utilization of biological and chemical agents intended to
destroy crops. Satellite observation of the density and color of growing areas
could give advance information, when combined with foreknowledge of the
weather pattern, which would be useful for conducting either military or
economic warfare.

It follows that there are a number of military and military-economic factors
which might affect the extent to which nations and blocs of nations would
cooperate -- or permit international organizations to operate -- regularly or
sporadically in providing ground-base weather data. Studies are thus
necessary to:

• Determine methods of assessing the positive and negative military
and economic consequences of participation in unrestricted weather
data collecting and processing, as well as the consequences of varying
amounts and frequency of participation.

• Determine the extent to which participation in weather data
collecting and processing can be made unrelated to the military and
economic warfare contingencies which may face various countries.

• Determine the extent to which weather-dependent requirements for
nonmilitary activities are compatible or incompatible with military
requirements. What would be the consequences for these non
military systems of interruptions or limitations in weather data
imposed by military requirements both during peacetime and war
time? Under what circumstances should priorities of continuity and
completeness of information be assigned to military and when to
civilian needs? What can be done to mesh and compromise potential
differences? What are the costs and benefits to each of interruption
and of compromise? (Some aspects of these matters will be discussed
in the sections devoted to prediction utilization.)

    Problems associated with data processing    

It has been estimated that from six to ten well-staffed, intercommunicating
weather data analysis centers would be required to correlate and interpret data
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pouring in from space and all quarters of the globe, although no thinking
beyond speculation has yet been done on such requirements.

[-58]

The United States, Canada, and the West European nations have by now
generally incorporated computer methods into their respective national
atmospheric research and meteorological services, with access to either
multipurpose computer installations or special meteorological computer
centers. The British, Germans, Japanese, and Russians, as of 1958, had such
installations. In view of the close relationships of these national
governmental meteorological installations to the respective military
capabilities, it is unlikely that the weather facilities could be easily detached
from their military relationship for incorporation into an international
structure or authority in the foreseeable future, barring a major shift in
military postures.

National centers, among them the U.S. Weather Bureau's Suitland
installation, can and do make significant contributions to international data
reporting by exchange of selected data with other nations under United
Nations-World Meteorological Organization compacts. Costs of such
international reporting are borne by the national weather organization
originating the information. 12/ The exchange formula, however , has little
relevance to the vast meteorological blanks -- those areas in which no
computer centers exist and where even simple observations and reporting are
minimal. In the great continental masses of Asia, South America, and Africa,
indigenous forecast capabilities, especially for shorter-range forecasts, will
depend directly on installations for assessing the continental weather factors -
- as well as on the integration of local data. Such regional computer centers
appear necessary to obtain forecasts equal to those now enjoyed in North
America.

Research is necessary to determine:

• What type of data processing organization is necessary for the
development and use of a more adequate weather theory and
observation system, and how should this be distributed throughout
the world? What alternative distributions are acceptable in the face of
non-cooperation or strong pressures for preferential involvement?

• What the motives for cooperation or non-cooperation are in
potentially involved nations. To what extent are these motives
transient and to what extent likely to persist? To what extent are they
compatible or incompatible with the required operating conditions
established by the funding and/or initiating nations? 13/ What can be
done economically, politically, etc., to encourage the participation of
non-cooperating countries whose cooperation is needed?

[-59]
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• What are the advantages and disadvantages of alternate schemes of
financing the data processing installations?

Presumably, there will be prestige accruing to the nations which house the
computers and problems of balancing technical against political and economic
feasibility and desirability of sites may present their own difficulties.
Questions will arise concerning the funding and staffing of such facilities;
ownership and the related question of assuring uninterrupted service in the
face of political, military, and economic pressures must be resolved. The data
processing centers may very likely also be the sources which produce regional
predictions as well as data for incorporation in local predictions. Therefore, a
study should be made to discover:

• How to develop means for minimizing the possibility of distorted
regional and local predictions or data output by political, military, or
private economic interests. International control, inter national
membership in a “bureau of standards” organization, quid pro quo
bilateral and multilateral arrangements, and fully automatic
predictions should be examined as means of circumventing this
difficulty.

    Problems associated with data distribution    

To the extent that the same facilities are used to collect weather data and to
make and distribute weather predictions, the problems already posed in the
previous two subsections are also pertinent here. An additional study area is
evident at the local level, particularly for regions and areas which have not
previously used precise weather predicting.

• Methods need to be developed for translating local long-range and
short-range predictions into a meaningful form for those who can
benefit from them. This is especially likely to be a challenge in areas
unused to sophisticated weather predictions and to assessing their
meaning in terms of the complex of factors to be considered in order
to make maximum use of the pre diction. (This matter will be
considered in more detail, especially in the section on implications
for farming.)

A number of research problems apply equally to data collecting, processing,
and distribution. Moreover, there are special problems posed for the United
States if it is to be the major contributor to the satellite based aspects of the
quest for an adequate weather theory. The following questions for
investigation are applicable generally to many nations, as well as specifically
to the United States and its national and inter-national interests.

[-60 ]
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• To what extent can quality control problems at all phases of theory
development and routine predictions be met by international,
national, or private organizations?

 • What will be the effects of faulty efforts at precision predictions on
political and/or financial support during the theory development
stage? Wbat activities can be undertaken to minimize adverse
consequences?

• What are the relative advantages and disadvantages economically,
politically, culturally, and militarily of international, nation al, or
private control of all or parts of the theory development system and,
eventually, the weather predicting system? What problems need to be
resolved regarding ownership, funding, and staffing of facilities in
each of these cases? **

 • What are the costs and benefits for a given nation of participating in
these efforts? How dependent are these on the immediate or
eventual participation of other nations? In particular, what are the
domestic costs and benefits of participation and nonparticipation in
relation to the possible consequences to a nation's international,
military, and economic positions? 14/

    Problems associated with staffing a world-wide prediction system      

There seems no doubt that a space-stimulated forecasting system will impose
new and expanded demands for personnel, both to develop the system and
the improved weather theory and to use them. Aspects of the problems thus
involved can be illustrated by the present situation in the United States.

The United States’  supply of meteorologists, especially those with a broad
scientific background is meager when measured against current demand; the
U. S. Weather Bureau, for instance, is hard put to recruit an adequate
number. Opinions differ on the reasons for the tightness of supply. 15/ Some
of it can be ascribed to an absolute shortage, a certain amount of which is
related to the very small teaching cadre. 16/ Although thousands of
meteorologists were trained during World War II, all but 20 per cent left the
field after the war. By 1959 the supply of new students was termed
“inadequate to meet even the static needs of the science.” 17 / In 1958 eleven
major universities in the United States were offering advanced training
(Ph.D.) in meteorology, such as may be required to complete the
transformation of the technology into the basic science of the atmosphere. 18/
It is believed that about the same number of advanced training facilities exist
outside the United States.

[-61]

Whether satellite-based weather forecasting systems will require more or
fewer highly trained meteorologists is not how known. There is a question
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too of what breadth of training in meteorology is required to develop and use
weather satellite data and the world-wide communications and computer
facilities associated therewith. If perfected forecasts are to be attained and
effectively presented to the people to whom they can be of use, must training
encompass physics, astronomy, chemistry, mathematics, oceanography,
geography, and computer techniques -- as well as studies that would make
clear the implications and relations of precision predicting to agronomy,
entomology, hydrology, architecture, economic geography, finance,
economics, sociology, and psychology? 14/

For the countries presently with no weather predicting facilities the problem
of recruiting and training personnel is even more intricate. Competing social
needs more congruent with traditional perspectives may result in low
priorities for the training of meteorologists in the number and at the level
required for data accumulation and utilization. Participation may be
encouraged, however, if a country perceives that weather predications and
the prestige to be derived from contributing to this scientific program are
national advantages, and that the technical training necessary for the weather
program could stimulate interest in technology for other pressing areas.

In some localities, weather predicting is provided by the facilities associated
with airlines and other commercial activities. There might be opportunities
to use the facilities for training local personnel and to establish a local
predicting capability, after resolving questions of funding and jurisdiction.

It may be that automatic equipment can be substituted for personnel in the
data accumulation, processing, and distribution phases of theory
development and application, although it is not yet clear how much of the
predicting can be done automatically and how much will require the
interpretive capacities of man. Local predictions now involve to a greater or
lesser extent the familiarity of men with local weather vagaries. Whether or
not machines can learn to consider these vagaries or whether it is worth
while using machines even if they can do so is yet to be determined. 19/ The
alternative approaches must be considered, from the standpoints of actual
costs and of the political and cultural advantages and disadvantages of both.
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Finally, personnel will need to be trained to convey the meaning and utility
of weather predictions to those who can benefit from them. Even in countries
with a western scientific tradition, long-entrenched operating methods are
frequently difficult to overcome; in non-western countries the difficulties are
much greater. Since the effective use of long-range and short-range
predictions will involve complex judgments of a variety of contingent factors,
those personnel who do convey the information will have to have special
training. Presumably, they must be intimately familiar with local customs
and perspectives (especially those related to weather forecasting folklore) and
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with the complex of concepts and contingencies involved in the technology
of prediction utilization. 20/

In view of all the foregoing problems, research would seem desirable to
ascertain:

• How the required attributes and numbers of personnel may be
designated sufficiently in advance to have them available when
needed for utilizing satellite-based data. 21/

• What should be the curriculum content for those who will
participate primarily as theory builders? As predictors? For those who
will translate predictions meaningfully for various publics?

• What facilities, methods, and incentives need to be developed to
train indigenous personnel, especially in the undeveloped areas?
How can this training be used to advance the general social needs of
the countries involved? What methods can be developed for
selecting, training, and using “weather interpreters” appropriate for
different culture contexts and utilization needs?

• What especially useful functions can be performed specifically under
international, national, and commercial auspices in the recruiting,
training, and utilization of personnel?

      Weather Forecast Utilization Implications   

To better appreciate the implications of an improved weather prediction
system, it is worth discussing briefly what is meant by a “more accurate”
forecast. For example, the accuracy of a forecast can be described objectively in
statistical terms that are concerned with both the per cent of correct
predictions and the precision of each prediction -- the latter factor drawing
attention to the amount of deviation permitted before the prediction. is
defined as “wrong.” The variability in wrong and right predictions becomes
important in defining the criteria of forecast reliability.

[-63]

For the individual forecast user, however, perception of “accuracy” is likely to
be a subjective process that involves personality and culture, as well as a
reaction to the practical consequences of a wrong or right prediction. In
general, in an environment, such as the United States, of fairly reliable
predictions, people will tend to term a weather bureau accurate when
experience has demonstrated that its predictions more often than not could
have been useful and important to act upon. Nevertheless, even in the
United States and much more so in countries unaccustomed to an established
predicting system, whether or not people will act in response to a forecast
depends on what they perceive the consequences of action or non-action to
be, and this varies with the society, the individual personalities, the activities
to which the prediction is applied, and the degree of exposure to predictions.
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It is likely that only gradually will the predictions of an improved weather
system -- and especially the long-range forecasts -- become highly reliable.
Hence, there will probably be a period of considerable uncertainty as to
whether it is worth the economic and social costs to gain the benefits.
Leadership and user behavior can be expected to vacillate, especially in view
of the attitudes touched on briefly in the foregoing paragraphs. Thus, realistic
estimates of the costs compared to the returns from various levels of forecast
accuracy will depend on a much deeper understanding than pertains at
present of how specific potential user groups behave when given alternatives
based on different levels of probability. Essentially, weather forecasts provide
lead-time during which remedial or exploitive action can be taken when
weather conditions are expected to require some departure from ordinary or
average provision. Whether or not there is need or motivation to depart
from ordinary practices depends on the efforts and rewards involved, and
these in turn are related to available technological, social, and psychological
alternatives on the one hand and to culture-bound perspectives and interests
on the other. Therefore research is necessary to learn;
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• How various groups of people and important individual decision:
makers decide at what subjective and objective probability levels to
take action or refrain from it. What factors affect these estimates in
different societies and in different institutions?

• To what extent are these factors compatible or incompatible with
attainable weather forecast capabilities for given levels of cost and
effort?

• What methods can be used to make subjective estimates more
responsive to the “real” factors affecting payoff?

Before the implications of forecasting for specific activities are discussed a few
speculations are apropos about some broader if more diffuse implications. If
the time comes that long-range predictions based on a worldwide network of
facilities and computers are realized, they might engender changed attitudes
toward more than the weather. The demonstrated advantages of elaborate
computer nets for making certain kinds of decisions (in contrast to private
estimates of luck, odds, etc.), may encourage experiment with other types of
world-wide decision making and planning based on computer facilities. Thus
the implications of the weather satellite could include the assets and liabilities
of the “computer society,” with its potentials for making man both more and
less than his machines. 22/

The range of human undertakings that are presently weather-dependent or
weather-sensitive is very broad. It includes directly dependent industries,
such as agriculture, public utilities (especially water and water-generated
electric power,-which are doubly dependent), fuel manufacture and
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distribution, recreation and tourism, transportation, and storage facilities for
commodities. Industries that are secondarily, but significantly, affected by
weather variation include finance, insurance, farm machinery, marketing
and distributive services, merchandising and advertising, etc. A number of
other activities might become weather-dependent if predictions were to
become more long-range and more precise. Medical needs and hospital
emergency cases, for example, are to some extent correlated with weather;
should the present shortages in hospital facilities and medical personnel
persist, foreknowledge about the weather might permit more efficient
utilization of resources.

In all these cases estimating the consequences of better forecasting will be a
complex matter because of the interplay of many factors. The buyer's comfort
may be the seller's discomfort, as weather bureau experience with the
“Discomfort Index” illustrated. 23 / One industry's savings in overtime might
be another's loss of extra purchases. And long-range predictions indicating
persistently poor weather might stimulate confusing population shifts in
farming and tourist areas.
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If plans for the development of a world-wide forecast capability are to be
related to the benefits to be expected from such a capability, research is clearly
necessary to:

• Determine the activities that will be most advantaged or
disadvantaged by varying amounts of improved forecasts. Here it is
necessary to consider the time at which improved forecasts are
expected to be realized and the technological and social contingencies
which may affect the degree of weather-dependence. In particular,
legal, political, economic, and cultural factors must be considered for
their influence on the advantages and disadvantages of long and
short range forecasts.**

   Implications for product raisers    24/

To the extent that ground facilities are expanded in the quest for weather
knowledge, areas not accustomed to good short-range forecasts may soon
acquire them, along with the problems and opportunities they will present.
However, as noted earlier, a world-wide, long-range, forecast capability may
not be available for at least ten to twenty years, during which the face of
problems seen now could change radically. In that interim, other technologies
will be advancing, with profound consequences for agriculture, fishing, fiber
raising, and herding -- and the world's population will be growing.

Population pressure may require that all available marginal food raising areas
be exploited to the fullest; in this case, weather forecasts may help to indicate
the advantages and disadvantages of planting a particular crop for a particular
season. But population pressures could just as possibly stimulate the
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development of food manufacture by such techniques as synthetic
photosynthesis or algae-growing. Harvesting of the sea may add substantially
to the world's food supply. Economic desalination methods, aided and abetted
by massive irrigation systems perhaps utilizing nuclear energy powered
pumps, may eliminate the threat of drought in many food growing areas.
Techniques of growing crops under plastic (with or without hydroponic
methods) may multiply the yield from areas with fairly stable weather, so that
careful application of long-range forecasts for food production purposes could
become unnecessary in these areas. 25/ In general, however, these are
problematical developments, of uncertain time schemes. Even should they
come about soon, improved weather information would still have meaning
for many regions of the world.

[-66]

To put the predictions to maximum use will require a shift from tradition-
oriented methods of food raising and of assessing the meaning of forecasts.
Among peoples living in essentially similar climates, traditional crop-
growing rhythms may differ widely and specific groups might therefore
respond very differently to suggestions that planting dates or the succession of
crops be altered. Planting, even in a country with one commercial crop, is not
an isolated activity; all kinds of plantings -- and other activities -- are bound
together by the mesh of tradition. 26/

Operational problems having to do with international crop planning and
distribution will arise during and after the transition and will need solving if
routine and efficient national and international food raising activities are to
use the improved forecasts efficiently. The shift from transition to routine
will most likely be an uneven process -- accelerated in countries which can
make the most use of scientific forecasts and slower in those countries which
may find the forecasts an added complication in their personal, national, and
international activities.

In all of what follows in this chapter, it must be appreciated that inclination,
ability, and direction of change are intimately related to the culture patterns of
the society involved, and that what seems “reasonable” and “worth while” to
one group may not seem so to another. Almost every private and
government organization which has tried to introduce changes in ideas or
behavior into cultures other than its own -- and indeed on occasion its own
also -- has been faced with complex and often refractory problems. 27/ This is
particularly true when the activities involve farmers, fishermen, and others
“close to the land.” 28/ The following discussion is based on the assumption
that preliminary research is necessary to:

• Determine the extent to which the requirements for using science
based forecasts are compatible with the perspectives and behavior of
those who will directly use the ideas or methods and of those at
higher levels who must approve the ideas or methods for use.
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Among factors of special interest with regard to food raising methods
and ideas are: the degree of acceptability of scientific statements as a
basis for action; existing methods for making long-range forecasts;
attitudes toward shifting the customary rhythms of crop-processing
behavior, growing alternative crops, and eating alternative crops;
how directions or advice are taken from higher echelons; and what
the definition of “qualified authorities” is. 29/ **

 [-67

• Develop and apply means for overcoming incompatibilities (as
discovered in the above) with minimum conflict and disruption.
Particular attention should be given to determining rates of
introduction of innovation as well as what should be introduced.
Worthy of special study are means and methods of introducing
preparatory programs intended to encourage, before the day of
accurate forecasts, states of mind and knowledge compatible with the
opportunities provided by a forecast capability. 30/

     Long-Range Forecasts   

If farmers, herders, fiber growers, etc., know of the forecast and understand its
implications for their farms and their crops, the following major sorts of
responses could be expected and should be examined.”/

Depending upon such societal factors as population pressure to cultivate
climatically marginal land and the capacity of the community to provide
alternative uses for labor and capital, there could be significant additional
commitment or withdrawal of acreage from cultivation in response to
exceptionally good or bad seasonal forecasts. There could also be significant
shifts in kinds of crops planted, in relation to forecast minimum or optimum
climatic conditions. When a seasonal forecast is unfavorable, commitment to
variable costs could be curtailed at the season's start to restrict losses,

Complete withdrawal of acreage (voluntarily or under state edict) would
probably be a tactic limited to those lands originally put under cultivation
against long climatic odds, and to those occasions in which forecasts indicate a
high probability of lethal weather conditions at critical stages of crop
development, such as a prolonged drought beginning at germination time.
32/

The northern Canadian wheat periphery, the Russian “new lands,” and the
Iceland margins are examples of areas where forecasts of total disaster would
not strain credulity, and where complete withdrawal of acreage might follow.
33/

The consequences might well differ depending on the capabilities of the
nation to utilize its farm population for other activities. The USSR, for
instance, has opened up the Siberian lands, moved in population, made



Filmwatch Division Marketing Plan July 20, 1993

111

enormous social investment in schools, consumer distribution, hospitals,
etc., against odds that only two crops out of five would yield successful
harvests. With the recurrence of such odds the existence of accurate forecast
capability might make it economic to develop a supplementary industry, in
which the labor not employed in agriculture during forecast bad years could
be utilized, thus keeping the major portion of the labor force on site and
protecting the social investment in community facilities.

[-68]

In areas where population pressures and traditional orientations in farm
communities make it unlikely that alternative labor utilization would be
feasible without extensive shifts in values and social organization, leadership
would be faced with the problem of whether or not to use the weather
forecast. With sufficient incentive a government could decide to keep the
information from its farmers, although it would run the risk of having the
information reach them in some roundabout and possibly internationally
upsetting way.

The readiness with which the extreme decision, to plant or not to plant -- or
even the less extreme decisions of what and when to plant -- might be taken
would probably vary with the size and structure of the agricultural system
and with the circumstances of the farmers. The farmer whose fixed
investment in land and equipment represents a very high proportion of his
total resources might be pushed to run longer risks with the weather in hopes
of getting even a small return on his fixed costs, especially if there is no
available alternative income source. A corporate farm with cash reserves
might find it easier to shift capital, equipment, even labor to another more
favorable forecast region, or to dip into reserves, rather than waste cash.
Subsistence farming, the most prevalent form of agriculture in
underdeveloped portions of the globe, would probably attempt to operate
under any weather circumstances, as always, if left to itself -- which it may not
be if better forecasts make better national planning for improved agriculture
possible to governments.

The substitution of alternative crops and the use of additional techniques,
such as irrigation, more intensive dry farming, etc., would probably be more
widespread than the extreme measure of withdrawing land from cultivation.
Such adjustments, however, are hardly less exacting in the social
accommodations they require, among which might be the following:

(1) The motivation to use knowledge of possible alternative crops and their
critical climatic and ecological limits, as well as of any specific husbandry
involved and the equipment it requires.

(2) Access to capital to assist in shifting crops or to invest in major loss-
preventers such as smudging equipment, the foddering and sheltering of
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cattle through snowy winters, installation of temporary irrigation
equipment, temporary withdrawal of land to fallow, etc.

[-69 ]

(3) A market structure receptive to crop substitutes.

(4) Flexible consumer tastes.

There are clearly many difficult and subtle alternatives and problems that
need to be examined in detail. if nations and their farming populations are to
benefit from scientific long-range forecasts and use them to the fullest
agricultural advantage, answers are needed to such broad areas of questions as
the following:

• Who will plan alternative strategies, for nations unfamiliar with
these problems, to help them cope with the consequences of
forecasts? What planning criteria will be used?

 • How is the forecasting agency to insure, using whatever social
apparatus is provided by the cultures of the various nations, that
forecasts reach the agricultural decision makers, be they individual or
corporate farmers, U. S. style, or peasants and landlords, Asian style?

• If the indicated response to unfavorable seasonal forecasts is
withdrawal of acreage, what alternative uses for mobile factors, but
especially for labor, would be available and known to the decision
makers? If alternatives do not a]already exist, can they be
economically created and accepted by the farm culture? In a
predominantly subsistence farm system, what imports of food into
the region would be necessary to carry over bad years? What food
reserve system will be necessary to prevent acute hunger or famine,
especially in areas where population increase ordinarily keeps the
population at the margin of hunger?

 • If shifts in kinds of crops and farming techniques are the course of
action indicated, the following questions must be resolved by research
and the findings absorbed by potential users:

(1) What alter native crops would be successful under the weather
conditions forecast?

(2) What new and special methods would be involved in raising a
successful crop? How can these methods be imparted to the
farmers?

(3) What equipment, or special support (irrigation, stock protection,
etc.), would be involved in adjusting to the predicted weather
conditions?
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(4) How can the alternative crop or crops be marketed and consumed
indigenously, and in what quantities and at what price?

(5) If international, bilateral, and multilateral marketing operations
are involved, what formally negotiated quantity and price
limitations would govern? How can rigidities in consumption
and in marketing arrangements -- such as quotas, price fixing, lack
of storage facilities -- be adjusted to meet other production
situations?

(6) How can consumer habits be altered, especially if a traditional diet
staple is involved?

[-70]

In the United States and the developed economies of West Europe for more
than a generation governmental action has been taken on behalf of
agriculture. In the United States, the federal government has set production
quotas, price supports, and special credit terms, has subsidized “conservation”
practices, maintained “parity” of farm prices, and managed international
market operations and surplus disposals and gifts abroad. 34 1 In nations that
are predominantly agricultural, international marketing aspects have become
a major area of governmental intervention in the competitive scheme of
things, with block selling and trade treaty arrangements negotiated with
governments of buyer nations.

To the degree that governments thus enter into agricultural decision making,
long-range weather forecasts will involve governmental as well as individual
decisions. Governmental responses might include such policies as
government-guaranteed, weather-related, credit provisions; farmer education
in new husbandry; crop insurance to provide financial reserves for the
withdrawal of land; storage schemes to carry over supplies in subsistence
agricultural systems; renegotiation of international quotas, to allow
international marketing and significant increases of production substitutes;
international granary reserve schemes to provide for emergency supplies to
areas with serious crop failures.

The possibility of the same bumper crops being produced by competing
regions in seasons of most favorable weather forecasts requires attention.
International arrangements devised to meet the complication should
consider not only the economics of the situation but also the importance to
the cultures of the involved regions of such matters as rivalry, delayed
returns, substitute crops, and the like.

The effect of changes in agricultural production on commercial dealings in
commodities is another potential problem area of concern to governments.
Because of the many intangibles involved, this report has not attempted to
speculate about what the specific impact might be, but the matter merits
study.
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The range of governmental responses touched on above ought to be further
identified and assessed. Research efforts should include exploration of the
following:

• The various mechanisms -- private, governmental, international for
balancing agricultural production with demand which could act in
relation to the overages or underages in supply that might result from
long-range forecasts, taking into account factors that will influence the
estimated demand (i.e., population, dietary habits, standards of living,
etc.). Especially relevant here is the international stockpiling concept
for those areas where the pressure of future population levels living
at bare subsistence standards will result in famine, if unfavorable
weather causes even relatively slight reductions of food supplies. 35/

 [-71]

• The effect of foreknowledge about weather an commercial dealings in
agricultural commodities. This may involve a review of the whole
history of trading in basic commodities.

 • The degree to which an international food reserve fund might
supplement or serve the purposes of commodity reserves, to achieve
the stabilization and flow of agricultural commodities.

• The possible devising of interregional or international storage, with
similar production patterns but located in areas likely to be subject to
different weather patterns in a given year.

Almost any adaptation to the lead time provided by long-range weather
forecasts will require rapid access to financial resources to implement
preventive or exploitive action. It would appear then that financial
institutions, public or private, would bear the first brunt of indicated
adaptation. If so, the history of United States agricultural credit policy
indicates that the credit structure to support rapid regrouping of agricultural
forces will be a focal point for great economic and political pressure In the
underdeveloped countries, where the financial resources of individual
farmers or farm undertakings are least adequate, the stability of political
systems might very well be threatened by a failure to make adequate credit
arrangements to enable agriculture to respond to such forecasts -- if the
farmers have access to the forecast and wish to take advantage of it. Research
is necessary then on: 36/

• Means for anticipating the need for and providing financial support
in response to weather forecasts, both short and long range.

    Short-Range Forecasts   

The opportunity to use improved short-range forecasts -- deriving from a
combination of Tiros satellite-type observations and local ground-based
facilities similar to those in the United States today -- will very probably
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become reality long before the time table of long-range forecasts is achieved.
Highly accurate, well-communicated, 7-to 30-day forecasts would allow
farmers to take advantage of short-run weather phases (planting on days of
the best temperatures for germination, just before rains, etc.) and reduce
losses by offsetting unfavorable weather phases (short delays in planting to
escape late frosts, rushed harvests to avoid severe storms, etc.), thus
contributing significantly to reduced risks and optimized yields. 37/ The
highly specific uses of medium-range and short-range forecasts (decisions to
spray or not to spray, to build levees or tornado shelters, or to evacuate) place
great emphasis on communication and interpretation of forecasts to highly
specific publics. Opportunities for improvements in food raising, for instance,
will be relatively greater in precisely those areas which have had little
experience with scientific prediction and therefore have the greatest
adjustment to make to its interpretation. There is an obvious need for
personnel -- part agronomist, part meteorologist -- who can translate the
forecasts into the action terms of the farmer, fisherman, or herder. 38/

[-72]

If the individual user is to adapt quickly enough to the forecast, some type of
flexible financial arrangement will probably be needed to provide capital
resources. Corporate (or collective) agriculture with internal financing, for
instance, would be likely to have the necessary financial ambidexterity.

Although many of the problems to be investigated in regard to long-range
forecasts will also apply in some degree to the use of short-range data, other
very specific research needs to be done for the latter's use. It will be necessary
to:

• Provide training and utilization methods for personnel who will
have the task of teaching and informing forecast users not familiar
with the concepts for application of short-range forecasts. Among
factors to be considered are the cost and benefits of using indigenous
personnel.

• Develop a correlative indoctrination and training program for fore
cast users covering concepts, equipment, and procedures.

• Develop a program for supplying the equipment necessary to take
advantage of the forecasts; questions of funding, ownership,
accessibility, and the phasing of all of these in terms of the above
must be studied.

   Implications for tourism and related institutions   

The degree of long-range forecast reliability required to influence the travel
and recreation plans of vacationers would probably be significantly lower
than for undertakings where responsiveness is limited by the necessity to
cover fixed costs. In situations where the over-all supply of tourist facilities is
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in approximate equilibrium with demand, therefore, the tourist and
recreation industries might well be among the sectors of the economy subject
to the greatest forecast-inspired volatility in demand. The possible impact of
seasonal forecasts of exceptionally good or bad weather would be especially
important to those areas, regions, or nations in which seasonal -tourism and
recreation are major industries, such as Florida, the Riviera, and the ski
regions in Canada, New England, Switzerland, Italy, and France.

[-73]

Accurate short-range (weekly or monthly) predictions would probably have
very noticeable effects on short-term tourism and recreation -- industries that
have always been subject to the hazards of sporadic demand. If the effect of
the forecasts was to concentrate demand on certain areas at certain periods of
time, cooperative arrangements might be prompted among hotels, motels,
resort area chambers of commerce, etc., to redirect and spread the foreseen
demand over the widest possible range of establishments in good forecast
areas. The effort might include rescheduling and even repricing of transport
facilities.

Most tourists and vacationers have traditionally taken their chances with the
weather. Whether or not they will continue to do so in significant numbers
when predictions are more precise and forecasts are for a season ahead
depends on a number of institutional factors which are altering now and may
alter more in the future. If present leisure trends continue, along with
population growth, the demand at all times on tourist facilities might be
sufficient to make differences in demand as a function of weather forecasts
economically trivial. 39/

Research will be desirable to determine from the consumer's standpoint:

• What factors determine time and place of recreation and vacation
decision making, and, in particular, how relatively important are
weather and weather forecasts to the making and altering of
recreation and tourism plans?

• If weather appears to be a major factor in such decisions, are there
means for altering the institutional and personal context so that the
adverse consequences of forecasts can be mitigated though greater
flexibility at the consumer end of the tourist and recreation industry?

Under some conditions, owners and entrepreneurs of tourist facilities may
seek ways to reduce losses resulting from forecasts. The extension of the
principles of weather insurance needs to be explored. Undertakings with
greater capital resources might select additional sites with markedly different
climatic patterns, in order to assure their customers of finding good weather
at one site or another. Special transportation rates and schedules might also
be a device to attract customers to alternate facilities. Lead time from
advanced forecasts could be used to advertise non-weather-sensitive
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attractions; the Edinburgh Festival, for example, provides an incentive to
visit Scotland in August, regardless of the weather.

[-74]

In summary, it seems probable that the industry will be threatened with even
more instability than it is now subject to, if seasonal forecasts result in
pyramiding of demand in good forecast areas during a given period of time
and falling off of demand in poor forecast areas. How seriously the recreation
entrepreneurs, especially those with high fixed costs, take weather forecasts,
accurate or not, has been demonstrated by their general sensitivity to the
summer “Discomfort Index” and, in the Florida resorts, to cold weather 40/
warnings.

The threat could be greatly reduced by planning based on study of the
problems potentially involved. Research could be undertaken to determine:

• What would be the major modes of readjustment in the tourist
industry required at local, regional, and national levels as a result of
weekly, monthly, and seasonal forecasts? To be considered would be
alternative uses for and the mobility of capital, managerial and other
skills in the travel and recreation industry; applications of the
insurance principle to redistribute weather risks concentrated on
entrepreneurs by the extended forecast capability; organizational
mechanisms which would permit a dispersal of over or under
demand; and relationships with the transportation and
communication industries to cope with local short-time peaks and
drops as well as region al seasonal peaks and drops.

• What would be the effects of the above readjustments on service
standards, and how could these be meshed with changing expectations
in the consumer?

• What might be the role of public policy in ameliorating the difficulty’s
and meeting the demands of both the consumer and the producer of
tourism and recreation, given the government's role in providing the
weather forecasts?

• What are the international implications associated with the impact of
national forecasts on international tourism? How is this situation
altered if forecast capability is under international rather than national
auspices?

   Implications for transportation    

Within the next twenty years, certain transportation methods and facilities in
the major industrial nations may have altered to an extent that will make
them much less subject to the hazards of weather variation than at present.

[- 75]
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For example, the application of advanced techniques -- perhaps based on
navigation satellite and space-stimulated guidance devices -- could reduce the
weather-dependency of aircraft, ships, and trains to the vanishing point
under all but physically destructive weather circumstances. Similar changes
in highway transportation methods are difficult to foresee -- short of the
development of techniques so radically different as to push the old methods
into obsolescence. In any case, motor and rail travel now appear to be more
dependent on available resources to cope with the consequences of bad
weather than on knowledge that bad weather is coming. (E.g., the number of
snowplows in a given area or the design of snow-proof electric railroad
engines is more often a matter of budgetary convenience than of weather
experience.)

In less-developed regions and nations where large segments of the society and
the economy have never been dependent on a complex, smooth-running,
transportation system, the effects of tie-ups or slowdowns due to weather are
more difficult to assess. However, these are the areas where the seasonal
swings of weather have for generations stimulated some shifting of
transportation loads to means less disrupted by the expected weather.
Therefore the advent of highly accurate forecasting -- once it is accepted as
such -- could without too much difficulty enhance custom into organized
planning, with the further consequence of improvement of transportation
schedules and methods.

Freight transportation systems of all varieties, in the highly advanced areas of
the world as well as in the underdeveloped regions, should find it useful to
estimate-precisely and well in advance the hauling demands their clients will
make. Foreknowledge of the probability of bumper crops, reduced coal
demands, or a late ice break in inland shipping regions, for example, should
permit better allocations of transportation, although cost and benefits
consequences of better allocation are not immediately evident.

At the appropriate time in the development of local or regional weather
forecasting capability, research will be desirable to:

• Discover appropriate methods by which cultures unfamiliar with
utilizing scientific weather data might apply it to improve their
transportation facilities and scheduling.

• Determine what kinds of transportation and what types of operating
arrangements are likely to become especially dependent on better
predictions. What would be the consequences of forecast
interruptions (as might occur if military interests resulted in
withholding of weather information)? How might the adverse
consequences be overcome or compensated for?

[-76]
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• Develop the methods and data permitting cost, and benefits analyses
of better allocation of transportation resources, and, in the light of
this, determine what ancillary facilities, resources, and organization
would be needed to permit the transportation industry and its clients
to take maximum advantage of the forecasts. 41/

• Establish the nature of continuing methods and organization to
supply this information to users, and to revise it in the light of
changing factors in national and international operations.

   Implications for water and fossil fuels and power utilization    

Over the next twenty years conventional fuels -- coal, gas, oil, and dammed
water -- will probably continue to be the main sources of power for industrial
nations, although nuclear power may be possibly used in special
circumstances, as in India, for example. 42/ Therefore, since weather will
continue to play a large part in fuel stockpiling strategies as well as in
consumption rates and patterns -- barring world-wide applications of major
improvements in transforming fuel to power -- the implications of better
forecasts for the management of power resources and related activities need
careful examination.

      Water Resources   

Reliable long-range forecasts of 3 to 6 months could have significant impacts
on water resource deployment, and thereby on public and private electric
power production as well as flood control and irrigation services. The
amount of fresh water immediately available at a given time for human
consumption, agriculture, and manufacturing depends in general an
arrangements for both storage and conduction to centers of population. Our
lakes and river systems have become a proliferation of linked reservoirs and
aqueducts, yet the ultimate water supply seems to be increasingly strained by
population growth, although authorities in the field differ about the
seriousness of the problem. 43/

The water storage systems are engineered to withstand the highest peak loads
likely to occur over the life of the installation. At present, however, a good
deal of this capacity is not used, being kept in reserve against possible extreme
weather-derived contingencies. This is particularly true of a multipurpose
installation such as TVA, where extreme contingency requirements of
reserve capacity for different purposes may conflict; thus, keeping reservoir
capacity against floods may mean inadequate water storage against droughts.
44/

The reliability of the improved weather forecasts would directly govern the
degree to which these operationally conservative standards could be departed
from. There is a question, then, of when forecasts would be considered
sufficiently reliable to be a major programming factor. (Small-scale, violent
disturbances such as local cloudbursts, the consequences of which are now
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absorbed in the safety margins of reserve capacities, should also be considered
in estimating the costs in relation to the benefits of the application of forecast
data.)

[-77]

Possible efficiencies in water power storage operation would probably vary by
area in relation to the variation in precipitation from season to season, or
from rainy season to rainy season. Therefore, the utility of the forecasts might
well vary for different climates, different terrains, and in relation to different
sorts of water retention and utilization systems. Thus, to assess the impact of
increased long-range forecasts and more perfected short-range forecasts, it will
be necessary to discover:

• What are critical forecast characteristics for programming flood
control, water power, and multipurpose hydroelectric projects of
various designs in regions with different weather patterns?

Using a multipurpose dammed river system as a model, some of the impacts
of a reliable, three to six month forecast might be as follows. Runoffs from
snows and rainfall could be forecast and calculated. From this, the reserve
reservoir capacity required to prevent or buffer floods could be calculated over
the season. If flood run-offs were not to occur, storage capacity could be fully
utilized, and dam spills for electric power generation and irrigation could be
maximized. Irrigation water could be parsimoniously or generously
dispensed, depending on the adequacy of rainfall expected later throughout
the season. Forecasts of extreme water shortages in areas that are not too
extensive geographically might warrant relatively heavy expenditure to build
temporary water conduits from adjacent drainage areas, if water could be
spared from such regions. In preparation for a forecast flood season, levees
could be reinforced, bottom land either left fallow or cover-cropped to retain
soil, and preparations made for disaster relief. Water required for
maintaining adequate channel depths on navigable streams could be
calculated and spilled on forecast schedules. Seasonal demand schedules for
electric power required for weather-sensitive producer and consumer uses
(e.g., commercial freezing and commercial and domestic air conditioning)
could be calculated and supplementary scheduling of thermal power planned
and followed up with the optimum acquisition and stockpiling of thermal
fuels (oil, coal, or gas). 45/ In the event that severe reductions of hydroelectric
power capacity were forecast, hookups to power grids in adjacent power-
surplus areas could be planned.

[-78]

An efficiency increase of this magnitude might involve economies that
would make otherwise marginal installations worth while to undertake. In
an area such as the great arc of the Indian alluvial plain irrigated by the runoff
from the Himalayas that flows down through flood-ravaged valleys, forecasts
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might result in great savings; however, in view of the general lack of
historical weather data and loss calculation the possibility is highly
speculative at present. Since several important river basin operations have
already assumed international proportions (for example, the Niagara,
Euphrates, Jordan, and Nile development projects), assessment and allocation
of savings from long-range forecast programming would seem to be a matter
for consideration and decision by an international organization, or at least by
bilateral or multilateral negotiation between nations.

Decisions on the degree to which weather forecast data should be included in
hydro-system planning and operations will require studies to:

• Determine the cost and benefits based on weather, geography, and
water use.

• Develop methods, organization, and personnel to collect and process
data necessary to explore the above sufficiently so that if long-range
forecasts become possible they could be applied as soon as possible in
previously determined high payoff areas.

To assess the potential economic impact of long-range forecasts, it will be
necessary to study the following questions:

• If there are improvements in efficiencies, and therefore in economies,
to whom should this saving accrue? If the research that will have
produced the forecast capability has been done at public expense, who
should benefit by the savings produced? In under developed countries,
where capital accumulation is a critical requirement for growth, to
what extent should distribution of this saving be to consumers, or kept
concentrated to serve as an incentive to capital development? Could
the additional return to capital from these undertakings be used as an
incentive to in crease the flow of funds to projects that might have
been considered marginal?

[-79 ]

    Fossil Fuel Resources   

An improved prediction system could be expected to effect marked changes in
the patterns of production, distribution and consumption of fossil fuels.

At the point of production, whether it be oil well, gas well, or coal mine,
foreknowledge about seasonal weather-based demands would permit
seasonal extraction and production fluctuations to be evened out. At the
present time, production is based on an unperfect estimate of what the
heating or cooling season will be like; during excessively cold or hot periods,
there may be sharp increases or decreases in production. 46/ Additional
production, of course, usually means overtime work and overtime pay,
which may affect the level of profitability for the firm -- but also increases the
take-home pay of the worker.
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In the transportation sector, sudden increases in the demand for the
shipment of a bulk commodity such as coal requires an immediate
rescheduling of rail cars and trucks. If the increase is sharp enough, there is
usually a lag between the time of critical need for coal and the time required
to move the coal from the source to the final consumption point. In the case
of petroleum and gas, there is an analogous problem because the through-put
in pipe lines can be increased only up to a fixed maximum. Excessive oil
demand is also met by increased tanker service, but tankers can be made
available only in the event that the extra capacity can be transferred from idle
capacity or be shifted from another market area. This takes time; if the need is
critical, extra shipping cannot always be assembled quickly enough.

At the point of consumption, as a result of factors described above, in the
short run only limited additional supplies of oil, gas, and coal can be made
available. This can result in a competition-based price increase, or if the cold
snap is sudden and severe enough, the demand may be largely unrequited,
with consequences such as power failures, curtailing of services, and personal
hardship. To avoid such situations, consumers who cannot afford to run out
of fuel stockpile large quantities of coal or petroleum products -a power
station, for example, may stockpile approximately a three-month supply
during the winter. The problem of allocating fuels and having them on hand
when needed will very likely become more pressing as world population
grows and more people become dependent on urban utilities to protect them
from weather. Thus there are implications for international planning of fuel
production and allocation in conjunction with expected weather extremes.
There would also seem to be implications for pricing and control.

[-80]

The fossil fuel situation provides an unusually clear picture of the
consequences of “weather guessing” and therefore research in this field to
determine the effects of foreknowledge on the supply, distribution, and
consumption points could be rewarding. Investigations should ascertain the
circumstances under which better predicting would provide the basis for:

• Leveling-off of seasonal production variations, with consequent
better production programming, greater ability to meet peak
demands, and price decreases as a result of funds saved because
stockpiling purchases need not be made at random.

• Overseas shipments of U. S. oil and coal when hardship winters have
been predicted for other sections of the world. (There appear to be
opportunities here to facilitate State Department programs to ease
both price and human hardships in other areas of the world.)

• Feasible international arrangements for planning and allocating fuel
in the light of expected weather extremes. Matters to be studied
include the basis for organization for this task and means for
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negotiating prices and ownership arrangements of fuel production
facilities; means for reconciling national policy and private interests
in the face of foreknowledge about weather extremes and fuel
shortages or overages would need study too.

In all of the foregoing discussion, no mention has been made of the highly
complex costing, pricing, and production policies of the industry and the
government (both state and federal). The activities of such groups as the
Texas Railroad Commission-and the Interstate Oil Compact Commission, as
well a, individual firm policies would undoubtedly affect production
scheduling and price changes. Indeed, research is necessary to:

• Determine the likely role which such potent political and economic
agencies may play in the light of better weather predicting techniques.

   Implications for weather disaster mitigation    

It would seem obvious that more precise weather monitoring and prediction
capabilities would greatly increase the capacity to foresee and thereby mitigate
weather disasters. However, the possibilities of mitigation actually depend on
a variety of complicated factors which need study.

In the first place a distinction must be made between predictions of imminent
disasters such as hurricanes, typhoons, tornadoes, and flash floods, and
predictions of long-range disasters such as droughts and sustained floods.
And it must be remembered that the availability of information regarding a
likely forthcoming disaster does not insure its use, since other physical factors
of the situation may determine what can be done in the time available, and
social and psychological factors may determine what people are willing to do
in the time available.

These factors are especially inhibitory in the case of the imminent disasters.
Moreover, it is not at all clear to what extent prediction of imminent disasters
can be improved. In the United States for instance, hurricanes are now
detected well in advance, but how to chart their exact paths is still an
unsolved weather mystery. So, too, for tornadoes, which are even more
erratic in their paths.

A long-range disaster forecast could eliminate some of the crises-bred
decisions and mistakes which occur when there is no foreknowledge, but
other complex decisions, crises-bred by the atmosphere of the anticipated
disaster, will offer their own set of difficulties. Societies and their
governments might well be confronted with such problems as population
shifts, labor force reallocations, stockpiling of disaster-compensating supplies,
and the development of organizations for control, relocation, and
recuperation.

Underlying all the above is the psychology and sociology of response to
disaster predictions. There have been many studies in recent years, notably by
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the Committee on Disaster Studies of the National Research Council, which
demonstrate conclusively that responses to disaster predictions are culture
bound as well as personality-bound. 47/ This is evident in the fatalistic or
religious attitude of many societies toward disasters, and in the various types
of reluctance to act displayed in the face of predictions. Groups and persons
have different ways of preparing for or denying the threat of disaster, and
about the only conclusion that can be reached at present is that in no sense
can it be concluded that the availability of disaster warning information
would necessarily result in the desired behavior and the desired saving of life
and property. 48/

Thus if weather disasters are to be mitigated by predictions and monitoring,
research is necessary to determine:

[-82]

• What needs to be done and what can be done to prepare for various
types of imminent disasters at various levels of destruction, in
whatever time would be available. Here it is necessary to examine

(a) the communication facilities and organization required to provide
the requisite information soon enough, and

(b) the organizational and personnel equipment and possibly legal
procedures required to cope with emergency action. 49/

• By cost and benefits studies, what expenses would be associated with
various degrees of implementation of the warning, and what actual
savings would be obtained. Frequency of use should be considered,
too.

• Alternative means for meeting these costs, especially in the light of
the infrequent utilization of the facilities likely to be associated with a
given type of disaster in a given locality.

• Patterns of local psychology and behavioral responses associated with
forecasts of weather disasters. Here it is particularly important to
understand the attitudes and values of the decision makers at various
implicated levels with regard to implementation of a warning
response capability. 50/

• Means that could be developed to alter characteristic responses to
warnings -- if it appeared desirable to do so -- so that sufficient people
would take advantage of the warnings to make the investment in
implementation worth while.

• The appropriate role for local and national governments in
providing adequate laws, organizations, and policing arrangements,
as well as incentives for taking full advantage of the disaster
information supplied.
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   Implications of competing weather forecasting systems   

It has been emphasized that a forecasting capability of the sort described
herein requires world-wide facilities and cooperation. Because the United
States has developed the background and technology of weather satellite
research to a high point (which possibly puts us in the lead in the field),
cooperation with the United States might offer more advantages to other
nations than competition would. However, once a long-range operation
exists, the data could be differently interpretable -- as a result of privileged
access to ground-based data, of deliberate intent to provide a different
prediction, or, as is especially likely during the period of theory development,
of honest differences in interpretation.

New opportunities for international cooperation will be provided -- and as
well for political, psychological, and economic disruption during the period of
forecast development. If the forecasts should differ between power blocs, a
nation's choice of one prediction rather than the other might be interpreted
as a demonstration of allegiance or of belief in the scientific superiority of that
power bloc. Even in the absence of binding political allegiances, differences in
predictions may sufficiently obscure the expected weather situation to
produce, in some countries, a pattern of decisions regarding weather-
dependent activities which may put one power bloc, represented by one
forecast, in a better international position than the other. 51/

[-83]

The opportunities for exploiting “tailored” weather predictions will depend
in good part on who has control of the weather data accumulation and
processing system, and who is the authority for the forecast. Research is
desirable to explore:

• Opportunities and means for using forecasts -- if two or more sources
should provide them -- to reinforce international cooperation
between the competing capabilities.

• The opportunities for and costs of conducting international
psychological, political, and economic warfare, and the means and
costs of countering those activities antithetical to the United States
and its allies.

The relative costs and benefits (in the light of the above two suggestions) of
international ownership and/or control of a fore casting system compared to
nation I or multinational control and/or ownership.
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5. THE IMPLICATIONS OF TECHNOLOGICAL BY-PRODUCTS

IN WHATEVER TERMS the technological by-products of space activities may
be defined, there is one characteristic that marks their relationship to the
space effort: they provoke controversy. It is, for instance, often asserted that
these various derivatives, methods, and devices may constitute one of the
most important aspects of the space effort. Almost as often it is argued that if a
“by-product” is actually significant it could be produced in a more efficient
way than as an incidental result of the space effort.

When these derivatives were being considered from the standpoint of this
report -- i.e., their implications, as a part of the space effort, for society -- it
appeared necessary to pose two test questions to determine whether a specific
by-product should be regarded as within the report's province.

(1) Is the by-product unique to the activities, by being either a product of
them exclusively or one so emphasized by space activities as to be in effect
a product? For example, computer technology would have gone on
developing regardless of the advent of space activities. The incentive for
devising increasingly more complex computers and ever smaller and
more reliable parts for them does not fundamentally depend on the space
effort, although motivations for putting money and effort into computer
developments have been importantly stimulated by it. But since general
computer developments began long before “space” became a concept to be
conjured with and have continued in a myriad of other fields not
concerned with space, they are not herein considered as technological by-
products of space activities.

In contrast, advances in telemetry have been vastly accelerated by and
possibly almost completely dependent on the needs of space projects. No
other on-going activity makes such demands on or provides so great an
incentive to develop this technique -- wherein devices sense specific
physical states of an object (e.g., temperature, acceleration, vibration),
convert the sensing into electrical impulses that give a measure of the
state of the object, and transmit these (usually via radio) to receivers
which record or respond to the information. Thus telemetry is herein
considered as a by-product.

[-84]

[-85]

(2) Does the introduction of the by-product confront society or parts of it with
problems or opportunities different in degree or kind from those usually
introduced by changing mass-production, consumer-oriented
technology? In the process of seeking materials that would withstand re-
entry temperatures, a product was developed that turned out to be an
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attractive and effective material for pots and pans, of which millions of
dollars worth were sold in 1959. However, it is difficult to see social or
economic implications in such an application of a space product beyond
those routinely confronting competitors and the consumers of
improvements for traditional artifacts. Neither the direction nor style of
behavior, corporate or private, is changed significantly by such by-
products. Similarly, it is difficult to foresee any special implications in the
much-heralded television receiver that can hang like a picture on a wall.
(Incidentally, apropos of the first criterion for inclusion in this chapter,
this wall-TV will derive from the new electronics technology, which is
frequently claimed as one of the most important by-products of space
activities. Upon closer examination it is seen that space activities are only
one of the many demands stimulating this expanding technology, but
clearly not the cause of it.) On the other hand, some of the new plastic
and metallo-plastic structural materials developed from the needs of
space activities may make substantial inroads into the markets of natural
metals and by so doing affect the livelihood of major sectors of the
population and the trade posture of some nations. These are considered
to be social implications.

Inherent in any technological development of course is the potential for
unexpected and important effects on society, since no technology or object
of technology operates by itself in generating its effects. In many cases
utilization of the technology is almost totally dependent on other non-
technological factors in the society. 2/ It is even difficult to identify the
many factors which in the past contributed to the eventual place of any
innovation, be it idea or artifact. Thus our selection of technological by-
products to discuss for their presumed future implications is chiefly a
reflection of the relative ease with which observers have been able to
foresee or reject possible implications as well as the relative ease of
making a fairly distinct separation between these products and other
which probably would have been achieved in any case.

[-86]

If one of the major rationales for space activities is to be the serendipic
effects for society, it is desirable to do research to determine:

• Criteria for detecting and evaluating the cost and benefits of specific
by-products of space activities. Among other things, such a study will
need to develop methods to distinguish the “distant cousin” claims
of relationship to space from those activities actually dependent on
spaces/

No claims are made for what follows beyond the belief that in themselves
the examples demonstrate the complexity of the problem of predicting
social impact of primary products, much less by-products, and that those
examples demonstrate the need for research on:
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• How to establish, maintain, and operate “watchdog” groups to alert
and inform appropriate authorities and organizations to the fore seen
or discovered applications and consequences of space technology by-
products so that research or action can point the developments for
the benefit of mankind. 4/
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By-Product Uses

    Telemetry    

The chief by-product application of telemetering techniques would seem to be
in situations where information is desired about an object whose condition
for some reason cannot otherwise be easily queried -- whether because wire
communication is not feasible or because the object is mobile or isolated. 5/
For example, the rapid transmission of biomedical information through very
small devices to a receiver that processes and feeds back the reactions to the
information has highly significant implications for the field of medicine.

    Biomedical Applications   

Experiments made some years ago notably demonstrated the utility of
telemetered physiological information. 6/ With the coming of space flight,
the technology advanced rapidly, under the necessity of providing measuring
techniques, channel capacity, and transmission codes to the effects of space
environments on living organisms. The consequent new telemetering
equipment, ground receivers, and data processing systems, including
computers, have in combination become complex and elaborate systems for
rapid collection and relatively speedy analysis of newly collected data and
information. In principle, these methods permit

(1) the recording of detailed physiological data,

(2) the “real time” recording of it,

(3) remote transcription and processing of it and,

(4) automatic or pre-programmed decision making on the basis of these steps.

[-87]

Cardiac disorders will be used here to illustrate the possibilities, although
obviously the applications and implications are far broader than those
associated with this one disability. Medicine has made great progress in the
therapeutic handling of many cardiac disorders, but a great deal of research is
still needed to develop new diagnostic and therapeutic skills and techniques.
It appears feasible in principle to implant surgically in the heart patient a
microminiatured telemetering device that can pick up specific inputs
reflecting conditions of the heart and of other organs pertinent to it and
transmit the information, along with an identification code, to a computer
analysis facility, These signals could be processed by the computer; if serious
changes were evident, warning signals could be sent back to the patient,
indicating appropriate action, Undoubtedly there are physiologically
detectable and measurable indications of impending difficulties. which are
not evident to the patient, to which the computer could respond. 7/ The
computer could also signal the need for turning cases over to “live” doctors
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when incoming signals indicated the need for other than routine
preprogrammed responses.

These preventive techniques depend upon the discovery of pertinent
physiological indicators, the development of appropriate telemetering devices
for patients, including compact power sources (see section on new power
sources below)' and the attitudes of patients as well as doctors toward such an
approach to medicine, Their use might free doctors for more specialized
work, thus contributing substantially to the overeat! physical welfare of
society. However, allocations of decision making between doctors and
machines would imply not only major revisions in the legal and moral
aspects of the doctor patient-society relationship but also substantial changes
in the economics of medical care. Very probably the perceived nature of the
problems would change during the intense discussion that would
undoubtedly accompany the planning for such a transition.

If it appears technically feasible to meet the medical and engineering
requirements for such a medical system in the next two decades, then
research is desirable to:

[-88]

• Ascertain the reactions, and the values and knowledge underlying
them, among doctors and their patients and potential patients about
this type of medical service, so that if deemed desirable, information
programs could be developed to further the utility of such service.

• Plan for the appropriate changes in the supplementary education,
training, and recruitment of doctors and related personnel.

• Determine the contingent social and technological prerequisites for
implementing such a program. Specifically, what moral, legal, and
economic problems must be solved and what social and technological
methods can be used for solving them? Who has legal responsibility
for machine decision that is in error? What facilities might be
available for the person who does not trust computers for diagnosis
but cannot afford a “live” doctor? At what point will machine
diagnosis be considered accurate enough to replace the doctor? Who
is legally liable for a malfunctioning piece of telemetering
equipment?

• Determine the means and methods for establishing, operating, and
funding the telemetering and computer facilities required.

    Commercial Applications   

It is obvious that telemetry has the potential of being useful in a number of
commercial operations, but its application will depend upon the expansion of
other related technologies, such as high-speed methods for data processing
and data using compact long-lived power sources (probably of the kinds
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discussed later in this chapter), and means for controlling frequency
interference. In conjunction with such techniques, telemetry may contribute
for example, to more efficient coding operations, leading perhaps to a greater
message capacity per channel per time and thereby permitting more
communications of all sorts. in general, capabilities of all kinds for
coordination and control could be extended.

Given the rapidly developing state of the art, research is desirable to:

• Examine the costs and benefits of specific potential uses of telemetry
for commercial uses.

• Develop means for making these findings available to those who
have incentives for applying them.

    Telemetry of Individual Responses.

Both the exploits of man in space and the possibilities of medical use of the
new technologies, as discussed above, suggest that man may more and more
become “plugged into” his environment as just one more piece of equipment
in a complex system. The implications of this -- whether for good or evil --
must remain at present in the realm of speculation, because the situation is
not enough definable to furnish measurable data. However, one idea that has
been broached deserves special attention.

[-89]

Given a more accurate knowledge of the physiological and behavioral
correlates of physical and emotional stress (which will be discussed in the
next section below),telemetry could in principle be used to monitor emotions.
8/ For psychological research and psychiatric therapy, the development could
have great value. And on a large scale, such information could be most useful
to any institution interested in appraising its behavior or that of its
constituency -- but to democratic societies, at least, the idea would have
unpalatable connotations. However, the prevailing attitudes (and which
persons and groups hold them) as to whether a society so closely linking and
organizing people and their activities (e.g., via telemetry, computers, and
omnipresent communications) debased or enhanced the human condition
would of course, profoundly affect the degree and direction of these
developments, Thus, these by-products of space activities could produce
attitudes either supportive or destructive of the society producing the
products.

In general, any application of such devices would depend on the resolution of
the profound, legal, ethical, moral, and organizational problems inherent in
the developments/ It seems desirable, therefore, to begin at least to:

• Delineate systematically the specific economic, legal, social, and moral
problems and opportunities implied in future society-machine
relationships, so that opinion leaders and policy makers can be aware
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of what must be resolved and planned for prior to, during, and after
major developments in this capability for communication and
control.**

    Stress research    

Attempts to gather systematic knowledge about the capacities of the human
being to cope with extreme physiological and psychological stress have
encountered two major difficulties: (1) civilized societies do not approve of
subjecting persons to the risks involved in situations of extreme stress simply
to gather knowledge about the effects on the individual; (2) as behavioral
scientists generally concede, it is hard (and perhaps impossible) to simulate
deeply stressful situations -- if they are not perceived as “the real thing” by the
participants the results are dubious. Thus, while we know that men can
demonstrate almost incredible physical and mental stamina in real situations
of stress, we have almost no systematic information on the matter.

[-90]

Observations of man in space will provide a unique opportunity to expand
our knowledge of stress reactions. Special methods, drugs and medicines, and
equipment (including telemetry) will be developed for measuring stress, for
coping with it, and possibly for using it positively. These all may have value
for everyday health and perhaps provide mankind with radical insights into
his make-up which will extend his presently “normal” facilities. The
implications are of course moot at this time.

 The process of acquiring this information may also have social consequences
aside from the application of the medical and psychological knowledge
gained. In the first place, it is likely that the systematic exploration of this
problem will require further attention to the demonstrated abilities of other
cultures (e.g., the yogis in India) to alter mental and physical states to cope
with stress or to relate to their environment in ways different from or more
effective than those used by western societies.-L/ The dissemination of
knowledge about the philosophies and abilities of such other cultures will
inevitably affect the philosophies of people in our society; in what ways, to
what degree, and with what consequences are areas for later study. At present,
the most that can be recommended is that sensitivity to these possibilities be
maintained so that they can be studied and their implications assessed and
prepared for as these changes develop.

In the second place, the deliberate subjecting of astronauts to stress in
preparation for the conduct of space activities may alter attitudes toward such
experiments on humans in general. The deliberate stressing of man may then
be perceived and accepted as more “natural” than in the past, with possible
implications both good and bad for ethics and morals.

    Compact, long-lived, reliable power sources   
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A major technological requirement of all space vehicles is a compact electrical
energy source operating reliably over long time periods. The power source
must be able to energize equipment and to propel the vehicle. of the sources
being developed, for which space activities provide the main incentive, three
may or may not have other implications for society: 1) plasmas and
magnetohydrodynamic devices, 2) solar power-, and 3) nuclear-powered
thermionic converters. 11/

The use of magnetohydrodynamic devices as an earth-based power source is
still in the realm of speculation. 12/ Should it be possible to build large
generating facilities using the principle, there seems no reason to presume
that significant social changes would result, aside from those associated with
any increase of the availability of electric power.

[-91]

Solar cells in principle could supply isolated instrumentation with power for
long periods of time and hence might contribute indirectly to the
development of new aspects of knowledge, for example, about the weather,
the oceans, and the like, for which information must be sought in isolated
areas. However, the necessity of protecting the cell surfaces without
interfering with their light collecting ability and providing storage facilities
for night and cloudy day operation presents problems from the standpoint of
practical and economic use.

Space-stimulated nuclear power research has produced the SNAP-type
thermionic converter. It is not clear that it would be competitive with more
bulky but probably less expensive and less dangerous thermionic converters
operating from more traditional heat sources. The nuclear devices do have
the advantage of requiring neither storage units norheat sources, and appear
more reliable than the usual forms of electrical generators; they may thus be
of special value not only in isolated regions but also in localities where there
are no facilities for electrical maintenance and repair but where the benefits of
electricity are desired,

It has been suggested that the latter two power sources would be helpful in
undeveloped regions. However, it is debatable whether the availability of
electric power in relatively small quantities would significantly stimulate
developments in such regions. Whether or not it is practical to introduce
power to backward areas before the traditional indigenous patterns have been
exposed to more easily understandable aspects of modern industrial cultures
is a problem for study. Thus, to determine the potential usefulness of these
devices, research is necessary to determine:

• For given cultures, the ancillary social and physical conditions that
are necessary if the utilization of electrical power is going to make a
significant contribution to the society.
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• Whether the power sources and their associated environment would
be culturally acceptable.

• Under what circumstances solar cells or SNAP devices would be
economically feasible as power sources in comparison to other
sources.

[-92]

     New fabricating materials   

The development of new materials, including among them many synthetics
and composites of synthetics and metals, reflects a concentrated effort to meet
the special and unique requirements of space flight. Fabrics to be used must be
light in weight, high in strength, resistant to temperature extremes --
especially very high temperatures -- noncorrosive, and tolerant of multiple
accelerations.

Reinforced plastics are being considered for increasingly wide use in missiles
and other space vehicles. Silicones, polyesters, epoxy resins, and phenolics
reinforced with a variety of materials -- asbestos, quartz fibers, graphite cloth,
glass fiber, etc. -- show mechanical strengths far exceeding most common
construction materials. A filament-wound, glass-reinforced epoxy resin has
been developed with the ultimate strength of 130,000 pounds per square inch
and density of 0.072 pounds per cubic inch giving it a strength/ weight ratio of
1,808,000 inches; to perform equally well, steel would have to have strength
in the neighborhood of 500,000 psi, High-temperature inorganic polymers are
also under investigation.

These materials may well have great utility for many more common
fabricated items in which there is need for high strength, high temperature
resistance, and long life, minimum wear, or light weight. Various plastics and
new metal alloys could replace traditional fabricating metals, if the costs of the
new materials should prove to be competitive with the costs of steel,
aluminum, and the like -- especially if easily available sources of the older
metals are consumed and as international competition for them grows.
Should the change occur, not only might price levels be affected, but the total
sequence of production -- mining the ore, producing the metallic sheets, bars,
and forms, fabricating the final product -- would necessarily change.. In
particular, the availability of synthetics might mean the disruption of
communities now existing at raw material extraction and processing sites.

The technological impact would also affect the skills and numerical
distribution of labor. And the long life of products utilizing these new
materials would substantially lower replacement requirements, with
maintenance and service personnel correspondingly reduced. International
trade patterns would alter if some nations no longer desired to import the
traditional fabricating metals and if other nations found the demand for their
exports of raw or refined metals reduced.
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The above is supposition, of course, and it is by no means certain that the
demand for metals will be reduced, since more and more nations seem to be
developing needs for metals of all kinds. But the new fabricating materials
seem likely to become eventually a part of the industrial scene. Research
therefore would seem appropriate to determine:

• Which of the new space-stimulated fabricating materials have
characteristics which make them functionally and economically
competitive with traditional materials.

• What the readjustment problems may be for the personnel associated
with possibly displaced operations.

• What implications for international trade may be.

• What should be the role of government in aiding both the
development of new materials and the readjustment of industries
and personnel possibly displaced,

     High Reliability Components   

Understandably, high reliability is not overwhelmingly important to space
activities. The space effort has greatly stimulated the development of
methods for attaining high reliability in all parts and systems. To the extent
that this results in new manufacturing, design, and/or utilization
philosophies that can also be applied outside the space area, the implications
may be of great importance for other sectors of society. (The implications of
highly reliable radio and TV receivers are discussed in Chapter 3.)

Highly reliable components applied to products in general use have the
potential for reducing the wear-out and break-down rate of commodities
designed for a consumption-oriented society. Repair and service personnel
would be less needed, and their skills could be applied to other technical
fields. Products which could survive for many years would present major
marketing problems for those manufacturers of consumer goods who depend
on malfunctions, style changes, wear-out, and the costs of repairs to stimulate
purchases of new products as replacements. However, the transition to ultra-
reliable consumer goods could free resources for other than the replacement
of worn-out or faulty equipment.

Whether or not the techniques for attaining the order of reliability magnitude
required by space activities are applicable to consumer goods -- or would be
applied to them or demanded for them if applicable -- remains to be seen. It is
clear that a number of major economic and social considerations would be
involved. Since coping with the possible changes in production and
consumption would be a complex matter, the potential implications of these
developments merit study, It would be well to examine:



Filmwatch Division Marketing Plan July 20, 1993

136

[-94]

• The role of equipment reliability in consumer consumption and
replacement rates.

• The cost and benefits studies of increases in reliability at various steps
in the production-consumption sequence.**

Alternative uses for resources and types of personnel that might be freed by
specific improvements in reliability.

 • The implications of shifts in producer and consumer attitudes toward
consumption of highly reliable products, especially in the light of
other demands for national resources in the years ahead.

    Closed ecological systems   

Research on and application of closed ecological systems, which support man
by reprocessing waste into food, water, and air, have been greatly accelerated
by space activities. While this technology might be applied to society at large if
defense considerations required living in sealed sites underground, and while
the techniques could in principle be used to augment food and water supplies
and serve at the same time as garbage disposal facilities, there would seem to
be for the foreseeable future sufficiently easier and more effective ways to
meet the food, water, and air needs of mankind on this planet. Thus, the
social implications of this by-product are minimal.

    Propulsion    

While rocket propulsion is not uniquely a product of space activities,
certainly most of the stimulus for it has come from that source. There have
been many suggestions for non-space uses of rockets -- among them human
and freight transportation, aircraft lifting and braking, and hoisting of
construction materials in situations where high thrust for short time periods
would be helpful.

Most of the suggestions have a certain implausibility about them. It seems to
be assumed, for instance, that “getting there faster” will make rockets
attractive as a means of transportation. However, even should the state of the
art in principle permit such travel, it is doubtful that within twenty years
rockets would be comfortable enough or their schedules maintained with
sufficient precision to make them more attractive than jet transport.

[-95]

High-speed shipment of freight would be worthwhile only if the time and
cost required to prepare a package and transport it to the launching site
(which would have to be well away from urban areas for safety as well as for
reduction of the noise to a tolerable level), plus the time and cost required to
unpackage and tranship to the place of use were less than the time and cost
associated with more familiar forms of transportation. (“Packaging” includes
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“shaping” the item, through dismantling or initial design considerations, to
fit the payload container, and protecting it from acceleration, Vibration, sonic,
and impact damage.) Further, except perhaps in certain emergency situations,
routine commercial shipments would seem to have little need for transport
at such speed. Even in emergency cases, it does not follow that the item
would necessarily be designed for or be capable of quick packaging for rocket
transport or that a stand-by rocket capability would be feasible.

Aircraft lifting and braking rockets seem to be plausible developments,
especially if there are commercial incentives for using jets at airports with
short runways and if vertical take-off and landing craft are not developed. It is
not clear what the consequences for society would be of being able to move
more rapidly to and from areas now restricted to non-jet transport. However,
shorter runways might mean less acreage devoted to airports, with local
consequences for land use and taxes.

The recent use of helicopters to hoist construction materials in crowded
building areas has stimulated speculation of the similar use of small rockets.
The requirements for noise control and safety have not been evaluated,
however, and until they are the idea will remain in the realm of speculation.

It should be evident from the above discussion that the possible social payoffs
of rocket propellants in the next two decades are by no means obvious at this
time, chiefly because the state of the art, the criteria for commercial use, and
the social need are all still insufficiently defined. However, when these factors
clarify, studies might be undertaken to evaluate various speculations on
application and contingent social contexts.

     Guidance techniques   

The extreme requirements for precision guidance demanded by space
activities have profoundly accelerated developments in this field. There has
been much correlative speculation about the applications of these techniques
to more earthbound activities. The ideas broached have had to do with
displacing the human as the guidance system in everything from
automobiles to ocean liners. 13/ Aircraft planes and ships could in principle
use precision inertial and radio guidance now. For the foreseeable future the
only practical guidance for automobiles would be a method involving a
system of electronized highways, but it would be well to solve some of the
many ancillary problems first. Traffic control systems will be required, for
example, as well as various legal adjustments.

[-96]

Should the application of automatic controls be widespread, personnel
displacement, if not planned for, could create serious economic and social
problems. 14/ However, the practicality of using guidance devices in certain
cases may be questionable. In the case of ships, those who guide them have
other tasks to perform as well. Given the cost of the automatic equipment and
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of maintaining it, the economic advantage of eliminating only the guidance
part of the human job is not clear. As for aircraft, if it were not socially or
technically feasible to eliminate the pilot altogether, it might be more practical
to use him as he is used now.

In general, as with propulsion, the present picture is ill defined, but it seems
fairly certain that automation devices of this type will have future application
in a number of areas -- and not solely because the human imagination finds
itself fascinated by them. Therefore, some study of the contingent social
requirements for ship or aircraft use of fully automatic guidance might be
undertaken; thus as the state of the art and social need clarify, there would be
background understanding of the factors which then need careful study from
the standpoint of cost and benefits.
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6. IMPLICATIONS FOR GOVERNMENT

OPERATIONS AND PERSONNEL USE

THE ORGANIZATION AND PERSONNEL requirements and problems of
peaceful and scientific space activities differ in many aspects from these
usually confronting a federal agency. An extraordinary number and variety of
highly trained professional personnel are required. Very large funds are also
required -- funds also coveted by other federal organizations and other
programs in science and technology. The program organization of necessity
obscures cherished distinctions between science and engineering, and
between basic and applied research. The activities are important to both
national and international goals, and as well to military, scientific, and
commercial goals; therefore, they have significant implications for an
unusual variety of other government agencies and may in turn be vitally
affected by these agencies. In sum, an important consequence of the space
effort is an imposing set of demands for efficient personnel utilization, for
complex organizational arrangements, and for resolution of ambiguities in
the relationship between space projects, science and technology, and policy
making.

Of the sections of this chapter to follow, those on manpower and organization
are presented largely from the standpoint of NASA's problems and
opportunities. The section on science advisory activities has a more
comprehensive context, because policy making is not the exclusive
prerogative of NASA,

      Manpower in Government Space Programs   

The Second Hoover Commission report (1955), Personnel and Civil Service,
pointed out with regard to the employment of scientists by the federal
government that:

 -97]

 -98]

1. The personnel administration system of the federal government has
serious defects when it is necessary to supply scientists.

2. The civil service system emphasizes positions rather than people, and
these are classified, ranked, rated, and paid on the assumption that they
can always be filled.

3. There is insufficient official recognition in laws, regulations, policies, and
procedures that the government should meet the distinctive needs of this
group.
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4. New concepts, policies, and procedures are needed which are designed
both to supply scientists to meet the needs of the federal government and
to recognize the personalities and careers of such persons as individuals.

These admonitions are especially pertinent to space activities and to NASA as
a major employer of scientific personnel. In what follows in this section,
special attention will therefore be directed to research on possible “new
concepts, policies, and procedures” for recruiting and maintaining the highly
specialized personnel necessary to space programs.

    Training and experience requirements   

The scientific and engineering theory necessary for work in space activities
can be provided by university courses, and certain developmental and basic
research in materials, processes, and space research packages can be conducted
in university laboratories, But for specific training in the unique aspects of
space activity planning, development, and implementation, field experience
and familiarity with the “hardware” are required, An understanding, for
example, of the complex interrelations of the space vehicle, its mission, and
its payload,,, as well as the processing and use of the obtained information,
can be acquired adequately only at the plants, launching pads, and laboratories
where research and development for future missions is going forward. The
relatively few environments that at present can provide the necessary field
training and the rapid rate of obsolescence of the experience thus acquired
suggest that special methods of manpower utilization within the government
framework are required.

[-99]

It may be more desirable, for instance, to circulate professional personnel
through the laboratories of government agencies performing functions and
missions related to space activities, than to restrict , them to the laboratories
of the agency with which they are affiliated.'/ And, since the space effort
needs and capabilities of government, and those universities and other
research organizations carrying on programs are intimately related to each
other, there might be merit in developing means for circulating professional
personnel between private and government laboratories, to facilitate
exchange of perspectives as well as technological know-how. 3/ This exchange
may be especially important in the light of the frequent reminder by observers
that government personnel should be equal in competence to their
nongovernmental counterparts in order to judge the quality and significance
of the space activity proposals made by the latter to the government. 4/ (Such
arrangements would generate conflict-of-interest problems that would need
to be explored and resolved. 5/

in the general interests of effective and efficient use of manpower, the whole
concept of scientific and engineering careers in government space efforts
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might be explored from the standpoint of the special relationships existing
now, and those that can be foreseen for the future, between government and
its major private contractors in the space field. 6 /

Another potential problem to be faced by government is implicit both in the
taxing demands made on the creativity and productive capacity of the
typically young scientific personnel and in the rapid pace of developmental
change and even obsolescence, What can be done with high-salaried
personnel who are still capable but may have outlived their creative
usefulness specifically for the productive purposes of space activity?

The problems set forth above illustrate the many that are involved in the
effective use of personnel for the federal government’s space programs.
Research, then, is desirable to determine

• The present and foreseeable experience and training required for
scientific personnel affiliated with government space programs so
that they will be

(1) effectively incorporated into the space activity field,

(2) capable of efficient coordination of-technical operations, and

(3) able to make highly competent judgments on pertinent programs
submitted from out side the organization.

[-100]

• The advantages and disadvantages for the program of varying time
involvements of personnel in the government space program. If
there are advantages to short or medium periods of involvement, at
what stage of the person's career is there the greatest likely payoff for
the program?

• Legal and procedural means for exposing personnel to the requisite
experience and training in such ways as mutually to benefit them and
the government's activities in the space field, including means for
encouraging or discouraging turnover and circulation of personnel
between and outside of government agencies appropriate to the
findings of the studies proposed above.

Motivation

Various aspects of the motivations for recruitment into the space program,
the length of involvement with it, and exodus from it suggest important
research areas. The above-stated problems in manpower utilization could, of
course, also be seen in this light.

The following statement indicates what NASA believes to be the main source
of its turnover:
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“During calendar year 1959, out of an average number of 2,355 research and
development professional personnel, NASA had 171 leave the organization
voluntarily. This is a turnover of 7.2 per cent. It is our belief that the large
majority of research and development personnel left because of pay. Our
studies in the past have shown that in only a few cases did the individual
leave for less or the same salary, and those who went to industry usually
received substantially higher pay.” 7/

At present there are few or no comparable and detailed data on the
motivations to leave or join government science activities in general. In
view of the many alternative opportunities open to scientists and engineers
who might choose to work in the space field, it is especially important, if the
government is to have its necessary share of high quality personnel, that
insight into the motives and opportunities of those who leave or join its
efforts be as clear as possible.  8/ (In this regard, Chapter 9's sections on the
attitudes of such personnel are especially pertinent.)

Thus, research concerning motivation of NASA space scientists and
engineers is necessary to determine:

[-101]

• What are perceived by those working in government as the
advantages and disadvantages of government employment in the
space field? How does this compare with their perceptions of the
advantages and disadvantages of industrial space employment? How
are the perceptions related to professional interests, status,
aspirations, competence, etc.? What are the corresponding images
held by persons in industry and in non-profit institutions?-”

• What are the perceived specific factors which now (and might in the
future) cause professional people to leave or join NASA space
activities? 9/

• If working in NASA space activities were more or less attractive
compared to working for

(1) other space organizations in government or

(2) other space organizations out of government, or

(3) projects entirely outside of the space field, what would be, for the
NASA program, the specific consequences of reductions or
increases in the numbers of specific types and qualities of
personnel and In the levels of competence under each of these
three conditions of alternative employment?

• In what ways does NASA is favorable salary position affect other
space programs? What are the feedback effects on NASA? What are
the over-all effects on the national space progxatn? What means can
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be developed and applied for arranging salary system realignments
necessary to correct inequities in top salaries that have no flexibility
with which to respond to general pay increases? 10/

     Research and development implications for manpower   

There is abundant evidence that research and development activities require
a different kind of organizational structure and managerial philosophy than
that which is traditions” for large-scale undertakings.” 11/ The fact that
research is a venture into the unknown, in contrast to such activities as
production which involve efficient reproduction of the known, suggests the
need for a different system of control and direction in research as opposed to
manufacturing, lie values and career aspirations of scientists and engineers --
as distinguished for example from those of manual workers or businessmen -
- suggest that systems of reward and rules of conduct should be designed
which would recognize those val@es and aspirations. The fact that the
research managers range of relevant knowledge and skill is usually different
from, that of the professional group he leads suggests the importance of
finding alternatives to a command system for laboratory administration. 12/

[-102]

Research and development work related to space technology is marked by a
degree of complexity unmatched in any other field. Particularly in respect to
potential man-in-space or colonization projects, an enormous number of
fields of knowledge and experimentation are required. Underestimation of
the need for, or economies to be achieved by, a greater investment in research
prior to costly engineering experiments, or of the need for integrating
scientific and engineering experimentation can lead to delays, anomalies, and
inefficiencies. Such occurrences can sometimes be traced to a discounting by
the members of one technological field of the potential contribution of other
fields, or to the inability of managerial personnel to create the conditions
needed for adequate communication and collaboration among the groups
involved in the creation of a complex system. It is not enough to recruit
persons with appropriate scientific and engineering skills; arranging for the
coordination and integration of their efforts is itself a complex and difficult
undertaking. This is an area where there is a dearth of the experimental and
observational knowledge which would ensure efficient utilization of the
human resources and equipment involved in developing space technology.

Subgrouping of research and development personnel according to some
principle is a necessity, but different principles appear to be optimal for
different undertakings. Scientists and engineers may identify themselves
with others in their own field (e.g., solid state physics or astronautical
engineering), or with others working on the same large project, or with
others interested in particular subject matters (e.g., propulsion systems or
vehicles). The organizational structure and procedures of a research and
development organization can produce such identification; they can also
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drive away scientists and engineers whose preferences conflict with them. For
example, in one research location the most creative scientists were found to
be spending much more time with persons in scientific fields other than their
own than did their less creative colleagues. 13/ Again,  the length of time
members of a group have worked together appears to be related tot he
productivity and creativity of the group. 14/ Research to develop methods of
determining optimal structures and procedures for the unique organizational
problems confronting space technology could provide useful guides to
persons charged with organizational administration.

Thus, to ensure that available scientific and engineering intelligence is
mobilized most strategically for the tasks confronting space research and
development activities within the government, research is needed:

[-103]

• To develop means for assessing the present level of performance of
organizations involved in space technology, and for estimating their
potential for improvement,

 • To develop methods for identifying obstacles to improved
coordination, communication, and collaboration among the research
groups involved, and to develop means for overcoming these
obstacles,

• To locate and make use of opportunities for experimenting with
novel organizational arrangements to gain the knowledge needed as
a basis for establishing optimal conditions for creative collaboration
among the scientists, engineers, and ancillary groups involved in
space technology.

• To assess the effect of community settings on work in space
technology, Does an R&D space community facilitate creative work,
or does it produce conformity, squeezing out scientists whose
standards are different from community standards? Does it stimulate
promotion-by-friendship and preoccupation with status differences?
Is a large metropolitan area better or worse As a community setting in
regard to the above -than a small isolated area? 44/

    Long-Range manpower requirements   

A report of the U S Department of Labor on population trends and their
manpower implications indicates that, because of the low birth rate of the
depression period, no significant change in the size of the 25 to 44 age group
will have taken place dating the decade ending in 1965, The age group of men
and women between 18 And 24 which decreased in size from 16.8 to 15.1
million during the decade ending in 1955, was expected to increase by almost
5 million persons. The estimated gross national product by 1965 would
amount to $560 billion -- as compared with $391 billion in 1955 -- and require
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a labor force of 74 million persons, representing an increase of 10 million. The
report estimated that, in order to meet the needs of the nation's expanding
economy in 1965, title professional and technical occupation groups would
have to increase in size by more than a third. 15/ Thus, space activities will
have to compete even more than at present with other professional,
attractions for the highly trained 25 to 44 age group; on the other hand, there
will be available a potential work force under 25, well-educated but
inexperienced.

[-104]

In the light of these forecasts it seems obvious that in planning long-range
space programs more thought must be given to the availability of skilled
manpower to carry them out. Although significant over-all population
increases are anticipated, the 25 - 44 skilled group will not increase and the
skilled manpower requirements of numerous other sectors of the economy
will compete for their share of the total supply. Therefore, the sufficiency of
personnel to conduct in-house government space programs should be
reckoned not only in numbers and types but also in terms of costs. If the
desired personnel are in short supply, salary will be a major device for both
NASA and its contractors, to attract personnel and, as such, a major
contributor to the costs of space programs. (NASA might thereby find itself in
effect competing with itself.) However, through long-range planning of
personnel recruitment and training the needed personnel might be provided
in sufficient quantity to minimize the contribution of excessive competitive
salary scales to over-all costs, thereby possibly permitting allocation of funds
thus saved to other aspects of the effort. 16/ Future manpower requirements
should be studied with the intention of reducing the chances that they will
have a limiting effect on future operations.

Research is desirable, then, to determine:

• What will be the specific manpower needs of NASA by type and by
competence for various future time periods and for specific
programs?

• On the basis of the above and of the best estimates of career and
utilization trends, what is the competitive situation likely to be with
regard to these personnel at particular times, and what will be the
estimated costs for NASA in competing for these personnel?

• What can be done to encourage and improve career selection by
appropriate collegians, along lines compatible with NASA's interests,
the welfare of the nation, and the interests of the potential recruits?

• What use can be made by NASA of the professionally inexperienced
in the under-25-years age group in the years ahead. Are there space
activity tasks which could be so organized that these people can be
easily trained to do them? 17/  Through this training can they
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efficiently gain the needed experience for more sophisticated
participation?

[-105]

   Information on scientific manpower   

It is evident that planning for future personnel requirements, training, and
costs depends on accurate and continuing knowledge of current national
levels of competence and types of capabilities. Thus, information on scientific
manpower is a logical prerequisite for personnel planning. However,
according to the Commissioner of Labor Statistics, the problem of obtaining
scientific manpower information is as follows:

“Part of the confusion surrounding the debate concerning the adequacy of our
present and future supply of scientists, engineers, and other key manpower is
a result of the lack of accurate current occupational information. It is a
remarkable fact that we can pick up the Statistical Abstract of the United States
and find out that, for example, on January 1, 1958, there were 22,357,000 milk
cows in this country. Yet we do not know with the same exactitude, how
many physicists we have and how much they earn.” 18/

The National Register of Scientific and Technical Personnel, an important
responsibility of the National Science Foundation, is based upon a National
Science Foundation Act directive “to maintain a register of scientific and
technical personnel to serve as a central clearing house for information.”
Manpower data was to be provided on the supply, utilization, and
professional characteristics of American scientists in the major fields, An
appraisal of the Foundation a manpower studies and maintenance of the
Register was made by house committee during the First Session-of the 86th
Congress, and a subsequent report, critical of the Foundation for devoting
only a very small percent of its budget to their activities, urged chat the
program be strengthened, since “with the need for scientific manpower
growing daily, tie need for a superior manpower tabulation” was “likewise
accelerating rapidly .” 19/

Research is necessary to determine:

• What information about the competence, distribution, and
utilization of United States scientific and engineering personnel
would be most useful to NASA in planning its personnel utilization
requirements and costs now and in the future? To what extent would
data from other countries be useful? 2O/

• How could up-to-date data best be obtained and maintained?

• What are the cost and benefits of more or less precision in the data?

[-106
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• What are the most efficient ways to use the data for costing, planning,
and recruiting purposes in regard to personnel?

• What other government organizations could assist in the
accumulation, processing, and up-dating of the data? Who else would
benefit from such data? Who has the best functional capability for
obtaining and processing it?

• How can the required level of cooperation be obtained from the
scientists and engineers who are queried for information?

    Career aspirations in the younger generation    

Because of their spectacular nature and the great amount of attention paid to
them, space activities may represent for the younger generation the essence
and direction of a variety of careers. it is possible that too many young people
will aspire to careers in the space effort or in related scientific, engineering,
and military fields, but there is also a kindred possibility that, with the palling
of glamour after a time, indifference to space and related fields may direct
first-class young minds into quite other careers. 21/

As of today, parents, their youngsters, teachers, and career advisers are
responding to space activities career opportunities in a variety of ways. There
is some evidence of a good deal of adolescent interest in current space
projects. 22/ Parental and school guidance attitudes toward military or
civilian careers, as well as toward science and engineering, presumably will
affect the numbers and types of students who choose space-oriented careers,
Perceptions about the income and status levels involved in comparison to
those of other fields may also contribute in favor of space-related fields,

it is important for NASA to consider, develop, and balance its role in
stimulating youngsters to careers in space activities. In the first place, NASA
will depend for its future personnel on some of those so stimulated, and their
attitudes as future voters will also be important to space activities. Further,
the space efforts of universities and industries, upon which NASA's program
also depends, must obtain their future personnel from among those so
stimulated. However, it is vital to the interests of the nation and its citizens
that the number of youngsters aspiring to space careers should not be so great
that other fields would suffer for want of talent.

[-107]

For these reasons, then, it is most desirable that the effects of space activity
products on career selection be understood and that efforts be made to insure
plans for meeting personnel requirements in such a manner that NASA can
fulfill its obligations toward space activities as well as toward society at large.
Thus a series of studies with regard to career perceptions and aspirations is
desirable, in order to determine:
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• What, over time, are the evolving images in the minds of parents,
teachers, career advisers, and young people of the space scientist and
engineer, and how do these compare with the image of other possible
career models. 23/ In particular, what values (e.g., craftsmanship,
dedication) are perceived as involved in particular careers? Are these
seen as attractive or unattractive? What knowledge, ignorance,
events, or experiences change or emphasize the nature of the images
held? **

• What relationships are discoverable between adolescents' values and
career commitments and their later adult attitudes toward life in
general and space activities in particular.

• How space activities affect the interests and values of adolescent girls,
with regard to their own career aspirations and to the career of the
type of man they may wish to marry and the time at which they wish
to marry. 24/

 • What the effects are of space activities on the knowledge, attitudes,
and teaching interests of teachers -- particularly science teachers -- and
how the effects in turn affect those taught. 25/

• What methods could be developed for assessing early interests,
aptitudes, and values that can be nurtured to provide the needed
scientists and engineers for space activities.

• What curriculum requirements will provide the requisite training
for space activity careers as well as a flexible intellectual and
professional competence applicable to other socially useful activities
in the event that the need for space personnel lessens.

    Problems of Coordination, Cooperation, and Competition Between
     Government Agencies   

Organizations, to work well, must be adapted to the special nature of their
subject matter. Since space activities are unique in many aspects, formal or
informal organizational, procedures that are intended to meet the best
interests of the space program and the nation should be based on an
appreciation of the special implications that the space program has for
government organization.

[-108]

A new government agency such as NASA. with unusual activities that have
wide-ranging needs and implications, must inevitably face problems of
coordination, competition, and cooperation with other agencies which have,
or would like to have, interests in the same activities. The problems arise out
of both a commonality of interest and the unique aspects of space activities.
Thus organizational functions and procedures must take account of questions
which are fundamentally new and at the same time partake of the
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immemorial conflicts of interest inherent in complex organizations of any
kind. 26/

Another complicating factor is the heterogeneity of the various organizations
involved. There are vast differences in size, political power, monetary
resources, types of functions, and personnel composition nevertheless, these
agencies provide the common resource pools for many policy planning
committees or specific crash-project tasks. An additional dimension is
introduced when membership composition is examined. Members of one
agency may be found to be associated with several other, agencies, making it
possible for one individual to have two or more different functions on the
same project. And there may be common memberships in
intergovernmental and nongovernmental agencies. 27/

 Any research on interagency relationships should include:

• A rigorous inventory of the organizations involved, classified
according to organizational characteristics, functions, techniques of
operation, objectives, source of manpower, etc.

• A determination of the divisions of responsibility, the extent of
authority, the role of competition, the way interrelationships are
viewed internally, the degree of “extracurricular” cooperation, and
the process of coordination for over-all planning.

• The methods used to maintain And facilitate interagency
communications and the problems related thereto. For example,
what methods are used -- scheduled coordinating meetings, ad hoc
meetings as problems arise, hurried phone calls between old friends?
What staff level or working groups are involved? 28/ Are there
operational differences between decision making and problem
solving groups? What provisions are there for the circulation of
reports, etc.? What is the extent and importance of prior individual
acquaintanceships? Are there observable and meaningful patterns in
the multiple-membership aspect?

The present and potential problems discussed in the rest of this section are
typical of the problems that qualified observers think require careful and
systematic study.

[- 109 ]

    Salary conflicts   

The salaries of the large majority of the government's scientific personnel are
regulated by the Classification Act of 1949 (and amendments thereto), which
provides for eighteen grades of positions based upon varying levels of
difficulty as prescribed in Civil Service Commission grade-level position
standards and qualification requirements. Under the National Aeronautics
and Space Act, NASA is authorized to hire new government scientists and
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engineers two grades above normal entrance grades, NASA is also given
authority under the Space Act (as distinct from P.L, 313): (2) to appoint and fix
the compensation of such officers and employees as may be necessary to carry
out such functions. Such officers and employees shall be appointed in
accordance with the civil-service laws and their compensation fixed in
accordance with the Classification Act of 1949, except that (A) to the extent the
Administrator deems such action necessary to the discharge of his
responsibilities, he may appoint and fix the compensation (up to a limit of
$19,000 a year, or up to the limit of $21,000 a year for a maximum of ten
positions) of not more than two hundred and sixty of the scientific,
engineering, and administrative personnel of the Administration without
regard to such laws,” 29/

Under the Classification Act, the Civil Service Commission is authorized to
raise entrance salary rates of professional scientific personnel from the
normal base-level grade rate to higher within-grade rates as an aid in
recruitment. A request to the Civil Service Commission by the NASA
Administrator for authority to raise the minimum rates of pay, under this
procedure, stated in part “The National Aeronautics and Space
Administration is faced with a serious problem in the recruitment of
qualified scientific personnel for the Nation’s space and aeronautical
programs. In brief, the problem centers about our inability to meet staffing
requirements because of low pay. In order that important programs such as
Project Mercury may proceed without delay, authority is requested to raise the
minimum rates of pay to the maximum scheduled rates of each grade.' 30/

NASA's request for top-of-the-grade pay for aeronautical research scientists
was subsequently withdrawn because of “.,,substantial administrative
difficulties in raising aeronautical research scientists to the top of the grade for
a single agency, since similar positions exist in other agencies. The Defense
Department, which has nearly all such positions outside of NASA, does not
support the increase because it does not at present face hiring needs for these
skills to the extent NASA does. 31/

[-110]

Competition for space roles

     Direct Agency Participation.   

The President's second annual report to the Congress on aeronautics and
space activities “details the steps taken during 1959 to establish a firm
foundation for a dynamic program of space exploration, and it summarizes
the contributions of Federal agencies.” Although the Congress established the
National Aeronautics and Space Council and the Civilian-Military Liaison
Committee in the Space Act to provide comprehensive coordination over the
space programs, events indicate that the efforts of several space activities are
not represented in either of these bodies. The CMLC is, in principle,
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concerned primarily with Department of Defense and NASA coordination,
while the Space Council includes as members the Departments of State and
Defense, NASA, the Atomic Energy Commission, and the National Science
Foundation. However, the President's report also lists as participants in space
activities the following additional agencies: the Department of Commerce,
Smithsonian Astrophysical Observatory, Federal Communications
Commission, and U.S. Information Agency. 32/

It is not clear what the consequences ate of such nonrecognition for the above
agencies, but the experience of the Weather Bureau is perhaps indicative. The
entire research and development budget for the Weather Bureau in fiscal year
1960 was about $5 million. In the fiscal year 1960, NASA's appropriation for
meteorology alone was $7.9 million. The importance of the Weather Bureau
for NASA's space program can be seen in one of the consequences of the
Tiros I meteorological satellite launched on April 1, 1960: Bureau
meteorologists received over 22,000 cloud cover photographs for
interpretation. Faced with this additional workload for which inadequate
funds were available, the Weather Bureau was forced to request an
emergency appropriation from Congress for additional manpower. 33/

    Peaceful vs. Military Emphasis of the Space Program.   

Observers have speculated that the future direction of space activities is by no
means clear and that, in spite of frequent declarations that the program (as
represented by NASA) is primarily dedicated to peaceful and scientific space
activities, it is not impossible that it may become subservient to the military
space program -- which was originally conceived of as the proper
responsibility of the Department of Defense. NASA's dependence on the
military for many technical aspects of its program, the strong support of the
military in some segments of Congress and the public, as well as persistent
efforts by the military to remain self-sufficient in the space area are all taken
as signs that the fight for control of the major space effort is by no means
over. 34/

[-111]

   Jurisdiction Over Related Science and Technology.   

Observers feel that inevitably there will be conflicts over which agency should
control certain activities related to the space program. It is felt, for example,
that the present jurisdictional arrangement may be temporary between AEC
and NASA regarding nuclear space propulsion research and that the interests
of the two organizations may become more vested as the project develops and
as regulation becomes an important problem. 35/ A recent staff report of the
Senate Committee on Aeronautical and Space Sciences indicates that in the
field of life sciences research there is an area of possible conflict and
noncoordination, The Senate report is essentially a complete inventory of the
more than $60 million worth of life science facilities existing in the
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Department of Defense, The central point of the report is not that NASA
should not have a life sciences program in connection with its own activities,
but rather that in proceeding with its program it should be aware that
facilities already exist in this area and therefore its activities in the life
sciences area should reflect the best utilization of these facilities. 36/ Related
jurisdictional problems may also arise, As space activities develop products
having continuing effects for society, there may be problems of jurisdiction
over equipment design and regulation. For example, how will control be
allocated between NASA and the Weather Bureau regarding data processing
by weather satellites and between NASA and the FCC for communication
satellites? 37/

    Civilian-Military Coordination.   

The National Aeronautics and Space Act of 1958 authorizes a Civilian-
Military Liaison Committee to coordinate space programs between NASA
and the Department of Defense. Section 204 (b) of the Act states-. “The
Administration and the Department of Defense, through the Liaison
Committee, shall advise and consult with each other on all matters within
their respective jurisdictions relating to aeronautical and space activities and
shall keep each other fully and currently informed with respect to such
activities.” But in the testimony before Congress, the chairman of the CMLC
revealed, as follows, the plight of his organization and the reasons why its
role as space program coordinator was essentially neglected by NASA and the
Department of Defense:
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“Since the passage of the Space Act on July 29, 1958, the Civilian-Military
Committee has met 13 times....For the most part, the items of business
brought before the Committee at the formal meetings are of the information
type to keep the committee, as a whole, informed on the activities of NASA
and DOD... the role of the Committee has been of relative minor importance.
This status of the Committee, I might add, had caused some concern on the
part of the members ....

“This Committee, because of its composition, that is, a membership made up
of representatives who are subject to a higher internal authority, is incapable
of making firm decisions.” 38/

Further evidence of the neglect of CMLC is provided by the announcement by
NASA and the Department of Defense on September 13, 1960, of the
establishment of a joint Aeronautics Coordinating Board, unofficially to
replace the Civilian-Military Liaison Committee. The agreement provided, as
co-chairmen of the new board, the Deputy Administrator of NASA and the
Director of Defense Research and Engineering. The announced objectives of
the board, consisting of panels in various technical areas, were to:

“(I)   review planning to avoid duplication;
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(2)   coordinate activities of common interest;

(3)   identify problems requiring solution by either NASA or DOD and insure
a steady exchange of information.”

To the extent that coordination of both competition and cooperation between
agencies is ineffective or inadequate, there is, on the face of it, reason to
suspect that scarce personnel and production and research resources, as well
as money, are probably being used inefficiently. In view of the costs of space
activities and the shortages of qualified personnel it would be in the interests
of NASA and the nation to determine through detailed and continuing
research:

• What would be the advantages and disadvantages of specific
cooperative and coordinated arrangements for the use of manpower,
money, and physical resources between specific agencies having
interests in present and anticipated space research, developments,
and applications? **

• To what extent do NASA and other space organizations compete for
the same resources and facilities, and what are the costs and benefits
of such competition?
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• What are the foreseeable competitive and cooperative trends, and
what are the estimated costs and benefits of continued cooperation
and/or competition in these areas?

• In the light of the three above problems, what means can be devised
and implemented for coordinating and utilizing effectively the
interests and capabilities of other agencies for the advancement of
space programs, either through selective cooperation or selective
competition?

• What are the specific present and foreseeable jurisdictional problems,
both administrative and regulatory, which will con front NASA?
What studies can be undertaken now to anticipate future problems
and lay the basis for efficacious resolution?

    Science vs. Engineering, and Basic vs. Applied Research.   

There are indications, sometimes subtle, that competition is growing within
the science hierarchy of the federal government between space activities and
the more traditional science programs; manifestations include competition
for funds, manpower, and space roles -- as well as the breakdown or neglect of
coordination between agencies, While compelling needs sometimes dictate
the urgency with which particular programs must progress, it is usually
within a relatively static federal budget that such changes take place,
sometimes at the expense of related programs. There is a well-documented
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history of the relationship and to some extent the rivalry between so-called
basic and applied research. 39 / Other forms of competition between scientific
fields are usually reflected in the private attitudes of scientists engaged in
competing fields. 40/ Some organizations and their representatives appeal to
Congress and the general public by emphasizing applied research and calling
engineering “science”; others, appealing to other publics as well as their own
self-images, try to keep the traditional distinction between science and
engineering and basic and applied research, Space activities have been defined
as any and all of these by various groups in and out of government with
various vested interests at stake. 41/ But, at the same time, qualified observers
have noted that in “big science,” and especially in space activities, the lines
between engineering and science and between basic and applied research are
exceedingly difficult to maintain, given the intimate interdependence of
engineering and science, the rapid pace of applying basic research, and the
tendency to carry out what traditionally would have been basic research as a
prerequisite for anticipated applications. 42/
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Organizational problems arise when who is to get what funds and privileges
for conducting which programs depends -- or is perceived to depend-on the
semantics of the appeals made to fund sources and on which organizations
are traditionally viewed as the proper ones for conducting science Or
engineering, basic research or applied. Since both the definitions and the
interests are flexible, even though frequently perceived as rigid or “real,” the
problems of priorities and jurisdiction become vexing to the science and
engineering communities in and out of government and to nonscientific
administrators in government. (Other facets of this problem are discussed in
the last section of this chapter.)

It is worth questioning, then, what would be the organizational advantages
and disadvantages of updating the concepts of science, engineering, basic or
pure, and applied research, within the scientific and engineering
communities, Congress, the mass media, general public, and opinion leaders.
Until this is done, many argue, competition for federal funds, priorities, and
jurisdiction will be based on and will appeal to semantically invalid
distinctions. This is believed to be especially so with regard to the many
faceted space programs.

Research is desirable, then, to determine:

• The extent to which competition for space funds and task jurisdiction
is based on misperceptions, within the competing organizations
and/or misperceptions in those appealed to, about the distinctions
between science, engineering, basic and applied re search.

• Means for clarifying the interrelationships between these distinctions
in operationally meaningful ways -- or means for discarding these
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distinctions as criteria for assigning priorities, funds, and/or
jurisdiction.

• Means for establishing in appropriate places a tolerance for and
appreciation of the desirability of space research with no apparent
payoff.

• Methods and means for establishing criteria for assigning priori ties,
jurisdictions, and funds to space research in concert with other
scientific and engineering activities in the government.

   Implications for federal-state relations   

At present, civilian launching complexes are few, and for the most part are
associated with military installations. It is not inconceivable that if the range
and variety of civilian space activity increases, NASA will need its own sites.
Some of these would be located in various states and might be subject to state
regulations. NASA, as a civilian organization, cannot claim military necessity
in order to expropriate land. State regulations regarding the siting and control
of dangerous operations may require various adjudications and arrangements
between NASA and state agencies, which may not be easily compatible, There
may be foreseeable legal, health, and safety problems which make it
worthwhile for NASA to study:

 [-115]

• Means for most effectively reconciling the possibly conflicting
interests of the sites and the states in which they operate.

There may also be strong pressures on NASA to permit various types of state-
promoted participation in the space effort such as already exists in the atomic
field, for many states make intensive efforts to bring in organizations to
enhance their economy or stature. Moreover, it is not inconceivable that
groups of states would have an interest in launching special rockets for local
weather tracking and detecting purposes. Groups of states also, as well as
individual states, may find it worthwhile investing in training, testing,
launching, and research facilities in the space field, as a device for retaining
and attracting academic personnel to state universities, as a means of
attracting high caliber students, and as an inducement to industry. With the
development of solid propellants, some states, having safe launching and
flight tracks out to sea or over uninhabited areas, may wish to promote actual
rocket launchings.

There would appear to be both opportunities and problems in connection
with state participation -- opportunities to expand interest in and
contributions to the space program, and problems of regulation and control
involving federal-state relationships, Therefore, research seems desirable to
determined
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• Whether or not and, if so, in what ways states could be involved
productively in space activities.

• If state participation is desirable, what incentives might en courage it
and how might federal space programs provide the incentives? If
undesirable, what restraints on space activities can the federal
government impose effectively?

• If participation is desirable, what state-federal coordination and
regulation problems need to be solved to permit participation, and
what are the means for solving them? 43/
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    Science Advisory Activities and Government Policy    

It is generally conceded that space activities and science in general have
become inextricably intertwined at the governmental policy making level, so
that policy about one must inevitably affect policy about the other. This
intertwining of interests, while not new in degree to science or government,
has clearly received special emphasis as a result of the special and spectacular
role of space activities in government policies, both domestic and
international. Probably more than any other scientific and engineering
activity, the space program has emphasized and dramatized the intricate
problems of assigning priorities to competing and cooperating scientific and
technological efforts and of integrating new men, new ideas, and new
technology effectively into the already conflicting and competing operations
of a complex democratic government,

Inevitably, then, the significance and priorities of the many roles of the
scientist as scientist, government adviser, special pleader, promoter, and
everyday citizen have become exceedingly murky in his own perceptions; in
the perceptions of the non-scientists, with whom he must work at the policy
levels of the government; and in the perceptions of those outside of the
government who report on and interpret the interrelated activities of
government policy advisors and policy makers, both scientist and non-
scientist, It follows that among the major on-going implications of space
activities are their effects on the interrelations of scientist and engineer as
advisers and administrators at high government levels to the nonscientist
administrator and to government organization.

While much has been written from a philosophical point of view since
World War II about this new role of science and scientists in government,
there has been little evaluation of the operational aspects of the relationship.
How, for example, is the relationship working out? Are scientific
considerations being used adequately in policy formulation? Do scientists
communicate effectively with political experts? What happens to the scientist
when he steps into the political arena? And, perhaps more important,, is
there consensus among the people involved as to the role science and
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scientists are -- or should be -- playing at the governmental policy level? 44 1
The recruitment of personnel to fulfill government space goals and the work
of agencies in the pursuit of these goals cannot be done at the most effective
level unless the role of the scientist and engineer as policy advisers with
regard to the goals is clarified and formalized.
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Interviews with qualified persons revealed two overlapping areas of
controversy about the role of the scientist at the policy level of government.
There were varying ideas (1) of what should be the function and organization
of government scientific advisory groups in politics, and (2) of what should be
the role of the scientific adviser, These ideas will be discussed in the
subsections that follow.,

      What should be the function and organization of government scientific
    advisory groups?    

     Views regarding the Office of Special Assistant to the President for Science
    and Technology.   

The respondents here included staff members of the Office of Special
Assistant to the President for Science and Technology and members of
executive agencies that use the services of the office. Some respondents felt
very strongly that the responsibility of a presidential science advisory office
was to advance science on a broad front and to integrate the interests of
national science policy into public policy. Others felt, also very strongly, that
on the contrary the office's function was to bring to bear on current special
problems including space activities) that segment of the scientific community
most relevant to and informed on the situation, even if the broader interests
of the scientific community suffered at the expense of a given program, 45/

     Views Regarding Science Advisory Groups in General.   

Another set of issues had to do with organizational aspects of the advisory
role. At what level of policy planning and policy making should the advisory
group be introduced? Where should it be located? What working
arrangements should be utilized?

Some felt that political agencies needed their own staff-connected technical
personnel to act as translators for internal problems concerning technical
matters, since it was believed that advice from technical people of other
agencies was apt to be couched in the separate interests of that agency, An
“objective” science agency was perceived by some to carry the danger of
“scientific bias,” and some respondents acknowledged that what they wanted
were technical advisers with their own agency's bias. The contrary view was
also expressed that in-house technical staffs in nontechnical agencies should
be minimized if not eliminated in the search for objective advice. There was
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little agreement on the level at which advice should be introducted or where
the interaction should take place. 46/
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Concerning the problems of communication between the technical adviser
and the nontechnical advisee views also differed. Among the respondents
who saw and felt serious communication difficulties (a few saw this problem
area as insignificant, if existing at all), some saw them stemming primarily
from semantic differences involving the use of unfamiliar symbols. On the
other hand, there were those who denied any semantic conflict whatsoever,
seeing the problem as one of differences in basic frames of reference or broad
points of view. 47/

Some felt it imperative to include top-level personnel -- departmental
secretaries and commissioners -- on science advisory committees if the
various factors for a single policy were to be integrated effectively; others were
strongly opposed to including such top-level people, on the grounds that it
was impossible for them to do the necessary homework and that they were so
involved with acting out their institutional roles that they could not get to
the heart of other matters.

On the size of the committees, some thought that the twenty to thirty
members frequently found in today's advisory committees are essential if all
factors and viewpoints are to be taken into consideration. Others were fairly
vehement about putting an upper limit of ten on the membership, as an
absolute maximum for the type of interaction necessary for the integration of
the various factors into policy advice.

The whole question of cue ad hoc advisory panel versus the on-going
advisory function (either individual or group) produced a variety of reasons,
quite equally divided, why one type was better than the other. Only one
respondent listed advantages and drawbacks to both sides, implying that
different problems might call for different techniques.

These various conflicting attitudes about the proper role, purpose, degree of
success, etc., of scientific advisory groups are important to examine because
they indicate profound differences of perception and expectation about a very
important and new phenomenon in our political system and in the value
context of the scientific ideology. The materials presented indicate only
enough of the nature of the problems and opportunities in the relationship of
science to policy to demonstrate that far more systematic research is desirable
if the nation, science in general, and space activities in particular are to benefit
fully from this new arrangement.
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The problems referred to are in an important sense not unique to this
situation. They are characteristic of the problems facing new groups working
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out new answers to new questions in a not-so-new larger context of cross-
interests, traditions, and goals. The wealth of knowledge acquired in recent
years about factors affecting organizational structure, conference procedures,
and small-group interaction deserves careful attention for its present utility
and for the further research it suggests. 48/ Obviously, as basic research on
these problems produces new knowledge, the opportunities of applying it to
this particular situation will increase. But the situation in itself also provides
many significant opportunities for basic research on these matters if the
necessary cooperation is forthcoming.

Clearly the first step in a systematic examination of these problems would be
more detailed interviews of the sort on which the above recounting is based.
By combining the findings of such interviews with the extant knowledge
about organizational structure, the operation of small groups and
conferences, and the special factors contributed by the political context,
alternative approaches to the resolution of differences could be developed
and perhaps even tried. Whether or not they might be tried depends of course
on the quality of the suggestions, but, importantly, it also depends on what in
fact is and will be the attitude of non-scientists toward the application of
scientific advice in a political context. It is by no means clear to what extent
the use of scientists is based on (1) sincere commitment to the values of
rational science, (2) ritualistic application of a “good thing;” or (3) the desire
for an added political tactic. Nor, of course, is it clear under what conditions
these different perspectives (and others) pertain,

As a first approach to research in this area more systematic attention should
be given to

• A detailed analysis (based on further interviews and observations) of
the nature and relationship to each other of each of the differences of
opinion regarding the matters discussed in the above paragraphs,
Questions useful for this analysis would be, among others: What
beliefs, expectations, and concrete experiences have led to and sustain
the respondents' opinions on these various matters? What operating
procedures and administrative organizations, under what specific
circumstances, would the respondents recommend to best accomplish
what they believe to be the functions of science advisers? What do
respondents believe is wrong with the positions taken by those who
disagree with their interpretations and recommendations and what
adverse consequences do they perceive as following from
implementation of those positions?

• An examination of the effects of scientific advice on policy making.
Among the questions to be asked: How do antecedent advisory
recommendations compare with actual policies? What are the factors
which constitute pressures to accept or reject advisory
recommendations? What are the effects on advisory group actions --
and on those they advise -- of membership in the group, of scientists
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who are also doing research under government sponsorship? What
factors are involved, resolved, or re- main as persistent sources of
conflict for advisers and their clients when scientists are members of
more than one advisory panel whose respective interests are in
conflict or complementary?

• An attempt to discover the underlying values and goals of science
advisory groups in their approaches to problems compared to those
involved in the approaches of their clients. Under what specific
circumstances (e.g., policy areas, types of decisions, technological
problems) and in what ways are these compatible and incompatible?

• The direct and indirect consequences of the matters discussed above
for the organization and conduct of space activities policy planning.

      What should be the role of the scientific adviser?    

The first set of issues here has to do with the dual aspects of the advisory role
of the scientist -- dual in the sense that the two spheres of scientific and
political activity are involved, There is also a strong tendency to confuse the
adviser with the administrator, even though in more traditional
governmental activities there are usually clear operational distinctions
between these two mutually incompatible roles. In the case of scientific
activity however, confusion is justified, since the roles are sometimes
fulfilled simultaneously by one man.

There was very little agreement among the interview respondents about the
manner in which the scientist should or does adapt to his dual role as
adviser, Some felt that the adviser himself should have competency in both
scientific and political arenas, while others believed that it was important to
have each arena represented separately, with an emphasis on liaison, through
the use of a “middle-man translator'' or other improvements in the means
for communication. Some saw the desirability -- and inevitability of the
emergence of a “new breed” that would incorporate both roles and establish
its own norms of expertise; others saw undesirable consequences in this dual
role in that it would centralize a function which should involve the blending
of various points of view into a valid consensus.
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The interviews referred to the importance of defining operational and
organizational rules regarding the role of the “expert” (acting in the light of
his scientific experience and knowledge) to facilitate the distinction between
such an expert and the scientist who gets into the political arena “way over
his head by making irresponsible statements.” The potential usefulness of
such a definition of rules is illustrated by the presently conflicting attitudes
held about scientists who do have quite a bit to say about nontechnical
matters. While most respondents agreed on the necessity of viewing such-a
man not as an expert but as a citizen, some felt that he could contribute a very
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fresh, creative and important outlook; others felt that he not only confused
the issue, but caused great harm to the scientific community as well.

However, since such “expert” roles have not yet been institutionalized,
individual factors play a very important part, not only in the effectiveness of
operations during the interim but also in setting patterns for
institutionalization, if and when it is established. Some respondents felt that
when the government was fortunate enough to find that rare individual
with the dual talent, actual operations did indeed “work like a charm,” but
the majority disagreed strongly on how this talent related to the adviser's
effectiveness as a scientist. 49/

Similar differences of opinion were clearly reflected in responses concerning
the utilization of the dual role. Some felt that the scientist should be only
familiar enough with the political sphere to know what kinds of advice or
scientific contributions will be both acceptable and useful to the scientific
community. For others, the minimal requirements for competence in the
advisory role involved not only an understanding of the bureaucratic
hierarchy in Washington and its infighting techniques but also a working
knowledge of the whole political process and a command of good
management principles; in other words, the adviser should become an
integral part of the policy making process itself, Some termed it naive to
think that a technical adviser only advises and has no policy making power;
others held the contrary view. In-house training for awareness and
sophistication in the “other” fields was suggested by many as a stopgap
measure; others talked of developing graduate programs for engineers and
scientists in fields of government and policy.
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It is a popularly held view that scientists get in trouble when they try to
explain their “technical playthings” to political experts. However, these
respondents frequently indicated that they had had very little trouble
communicating technical points to political people; the nontechnical points
were the ones that had produced great difficulty and frustration.  50/ (it may
be that it is difficult to perceive the technical man in any nontechnical role.
There is considerable evidence that people unconsciously as well as
consciously tend to evaluate what a person tells them in terms of the role in
which they perceive him. 51/)

Concerning the role of the scientific adviser in international negotiations,
respondents ranged widely. Some limited him to quickly placing his scientific
findings on the negotiating table, then leaving the room; others would have
him sit behind the negotiator to answer technical questions; still others
believed he should negotiate as far into the political arena as he could go.
Most of the disagreement on this issue was related to confusion on the
question “When does a technical issue become a political issue?” Some of the
respondents had themselves felt “used” for political negotiations, while
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others had felt no “pressure” at all, defining their task as the normal function
of the adviser -- to bring technical and political requirements together, within
the limits of Feasibility. 52/

Most of the conflicts thus discussed were felt to stem, in part, directly from the
fact that a clear, strong, institutionalized image of the modern science adviser
is lacking. Regardless of the source of the conflicts, however, there was little
doubt expressed about the adverse effect they can have on the functioning of
the agencies the respondents represented.

It was more or less agreed that an initial conflict over whether or not to “get
involved” in government advisory work may interfere with the recruiting of
top-notch personnel for key positions. Nearly every respondent cited the
recruiting problem as a serious one. Some respondents instanced the lack of
stability in the range of possible prospects faced by the science adviser: his
efforts may bring him anything from little or no recognition to very special
Presidential treatment. Others spoke of the feeling of being in constant
jeopardy in the advisory capacity; without institutional protection, an adviser
is frequently attacked for causing problems in areas where he does not belong,
One verbalized the situation as “accountability without responsibility.”
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The prefacing remarks for the research suggestions on the role of the science
advisory group are also apropos for the suggestions that follow here.
Deserving of considerable study, as well, is the changing role of the scientist
in his own eyes. The conflicts and challenges discussed above appear to derive
both from the demands made by policy and politics on the traditional values
of the scientist and from the changing values of the scientist. A number of
observers have remarked that Lord Acton's comments on the corrupting
influence of power did not explicitly exclude the scientist. 53/  This
observation may be especially pertinent in an area of scientific endeavor such
as the apace program, where activities are conducted in an atmosphere rich in
circumstances and values not usually confronting the scientist when he is
able to bring to bear his traditional value of the disinterested search for truth.

Research based on further and more detailed interviews should examine:

• The differences in viewpoint described above and the bases for them,
in terms of values, beliefs, expectations, and experiences, so that these
differences can be early understood and related to the role of scientific
adviser.

• The operating relationships between the science adviser, the science
administrator, and their respective users in the area of space policy.
Precisely in what ways do the values and perspectives of the three
groups complement or confound operating procedures, policy
making, and administration in specific circumstances? **
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• The consequences for policy making of a lack of consensus on the
image of the technical adviser's function.

• The nature of the dual role. How important is identification with the
scientific community? Must a technical adviser be perceived as a
scientist to be effective? Are there limitations or restrictions in being
viewed as a representative of the scientific community? Under what
circumstances is it possible to remain closely identified in role as well
as name with the scientific community after competence, skill, and
leadership are demonstrated in political and administrative areas?

• The relationship between the advisory technique and the problem
area, What are the limitations and advantages of in-house technical
advisory personnel? Under what circumstances should an adviser
have the “right bias” or “uncouched objectivity”? What are the
significant differences in role acceptability between advising for
planning compared to advising for operations at the policy level?

• The possibilities of distinguishing between scientific advice and
personal biases, especially as the line between the values of the
scientist and those of the political policy maker become more diffuse
at some levels of organization and-under some very pressing policy
circumstances. What organizational means, training, and personal
values can be used to keep the distinction clear when it is necessary
that it be clear?
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• What kind of training, curriculums, and selection techniques might
be used to encourage and maintain the quality of politically
sophisticated scientists and scientifically sophisticated non-scientists
who must work toward the same policy goals?



Filmwatch Division Marketing Plan July 20, 1993

164

7. IMPLICATIONS FOR SPACE INDUSTRIES

THE HIGH RATE OF CHANGE of space technology and the extent of
government participation in stimulating, directing, and consuming this
technology appear to have confronted the involved corporations (herein
termed collectively “the space industry”), the federal government, and certain
other sectors of society with a variety of problems -- economic, social, and
organizational. Some of them appear to be new to our competitive economy;
some are old problems made acute by the special demands of space activities;
and some may be old problems made to look new, unique, or important by
association with the novelty of space activities. The efforts being made to
solve both the new and old problems may have significant implications for
corporate organization and philosophy, for public policy affecting
government-industry relationships, and for the use of important national
resources.

The material to follow is chiefly a reflection of various opinions and
viewpoints of qualified observers of the space industry regarding what they
believe to be significant aspects of the involvement of private industry in the
space program. 1/ When the opinions and viewpoints are summarized, it is
evident that the issues that generated them are complex indeed, including as
they do the special situation of the space industry, the intricacies of financing
new enterprises whose end-results can at present only be surmised, and the
role of government as both stimulator and regulator of a combination of
technological and economic activity. Resolution of the issues would seem to
require a thorough knowledge of each factor involved and the
interrelationships of all factors. Much of this knowledge may need to be
derived from intensive research -- which first of all should test the validity
and pertinence of the issues themselves.

Two ambiguities that underlie many of the issues to be discussed here should
be recognized:

[-125]
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1. It is unclear to what extent a specific corporate situation may be an
exemplar of the serious implications of space activities for corporate,
government relations, and the consequences of these for society at large.
In part this is because at least two types of situation may give rise, each in
its own way, to problems for and protests from both government and
industry: there are firms whose    raison d'etre     consists entirely of missilery
and space projects; there are others which conduct or wish to conduct
substantial activities in the space field but which probably are not
dependent upon the development of the field for their corporate survival
(many members of the electronics industry, for example, are in this
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category). The implications for each category are obviously different in
kind and in degree.

2. The present situation confronting the space industry and government
derives chiefly from a background of military rockets and missilery. The
non-military space program has recently played a role, but the full impact
of the program is yet to come -- as and if peaceful space activities expand
greatly. Whether the problems will then be the same as they are now, or
what the implications will be for possibly different combinations of
problems remains to be seen and studied.

In the light of these ambiguities and other preliminary considerations,
research would be desirable to:

• Set criteria for defining and discovering the corporate situations
which are being significantly affected by space activities.

• Determine which of the trends and problems described here (or
otherwise known) do and will derive from peaceful space activities
and do and will have significance for the general character of
corporate organization and activity.

• Determine which of these trends and problems are the private
business of private business, and which have consequences of
sufficient public concern to merit further study.

• Examine the history of technological change in an environment of
government participation to

(1) discover possible tendencies and directions in corporate
adjustment to such change and

(2) discover whether the historical- pattern (if any) can assist in
understanding and anticipating present and future changes in the
space industry. **
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    Corporate Response to Space Activities   

Space technologies are evolving at a high rate of speed, and the responses of
corporate strategies reflect the ferment and change. Conventional price
mechanisms and market relationships are claimed to be inadequate for
coping with the needs of both private industry and government in regard to
the new technologies. The role of government as chief consumer and possibly
chief stimulator of new products complicates the role of the producer
operating in a profit-motivated economy. Yet the problems for industry,
necessitating reorientation of many procedures, are in many respects
traditional -- as are the solutions -- for corporations faced with the challenge
of adjusting to and taking advantage of new technologies and new markets.
Nevertheless, certain corporate responses to space activities may represent
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potentially important and socially significant changes in the way firms
operate and perhaps in the way important sectors of the economy will
operate.

   Investments and risks in space enterprise    

For some firms, space programs have forced a reappraisal of traditional
precepts on profitable markets, long-term reinvestment or “plowback,” and
reasonable long-run risks or return on investment. 2/ The following
characteristics of present space enterprise have affected outlooks in corporate
philosophy: negotiated profits from limited production of custom-made space
equipment; high precontract competition costs from company-sponsored
research and development and contract preparation costs; the large
proportion of professional personnel, and corresponding problems in
personnel management and utilization; continual need to adjust capability to
rapidly advancing technologies. 3/ (“Capability” is used here to mean a firm’s
ability to design and manufacture space components and its competence and
skill in terms of facilities and manpower for industrial performance on space
projects.)

Adjusting to the new conditions has meant for some firms changing their
investment and risk outlook. Allocation of investment between short-term
and long-term payoff from space contracts is apparently still a matter of trial
in many cases. Decisions on what to do next depend in part on the prevailing
optimism or pessimism about what the future holds for industry in the
development and production of space activity components. Two opposing
views have been cited here.

One view holds that two situations will pertain (and probably a mixture of
them), both of which will tend to keep the industry broad-based and perhaps
expanding:(1) once the government decides on particular components for a
series of space efforts, there will be enough of them manufactured to permit
some profit from a quasi-production-line run of items; (2) ambitious space
efforts will require research and development on a variety of alternative
solutions to each of an increasing number of problems, and this will support
many companies working on new ideas to meet new challenges.
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The counterview holds that it will be the natural evolution of the space
industry to thin down to a very few companies, each producing very few
products for one major client -- the United States Government. The
argument is based on the assumption that the government cannot afford to
carry second- and third-best proposals to insure the survival of the also-rans
for a day when they might have the best proposal; this support pattern,,
standard in the days of airframe competitions, can no longer be sustained
because of the huge development costs. Therefore, sooner or later in the
development of space systems, the contract winners will have achieved the
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special expertise and plant which those who did not participate in the contract
will not have and cannot gain. Thus, at a later stage of development, new
contracts would tend to go to the same firms. The argument then bifurcates:
either all system capabilities would be incorporated in one organization or
there would be one or two contenders in each of the major fields'-propellants,
engines, space frames, and so on.

It is generally conceded that neither the economics of these possible evolution
of the industry nor the factors affecting the development and application of
technology have been examined closely enough to permit more than
tentative appraisals. Therefore, research would be useful to:

• Attempt to foresee and delineate the economic, technological, and
organizational factors which might contribute to an eventual
thinning down or expansion of the number and variety of
organizations producing prime space activity products. **

Partially as an attempt to be prepared for either eventuality or, out of a belief
in one eventuality rather than the other, some firms have chosen, as one
major strategy for meeting the profit and risk problems facing them, to invest
heavily in broad-ranging research and development facilities. 4/  These are
intended to supply one means for generating methods and products
permitting diversification into areas outside the traditional markets of the
firms. 5/ it is also hoped that they will give rise to sufficiently interesting new
possibilities in the space area to stimulate the government to invest in
feasibility studies, prototype development and the like, thus initiating a
technological wave which, by virtue of its original role, the. corporation could
ride for several years as an especially qualified contractor, At least three
implications of this approach to long-range investments and payoff merit
closer study.

[-129]

1. Should the methods and technologies developed through government
financed space contract research and development be the property of the
government or the firm? If the results are to be government property
(subject to waiver by the government, as is now the case) how can the
government be sure that it hag control over the ideas and products,
especially if the firm chooses not to patent them or to exclude from the
patent crucial technological information central to utilization There has
been much concern over such questions. Industry argues that the
derivative ideas should be its own to patent, since space research, which it
conducts in part out of concern for the national interest, cannot provide
profits sufficient t satisfy corporate interests. (This matter and
recommended research are discussed further in the section of this chapter
on patents,)



Filmwatch Division Marketing Plan July 20, 1993

168

2. How much research should the government do in-house and how much
should it contract out -- when each-of a number of firms has a broad
range of R&D capabilities and specializations to offer? Further, what is
the best distribution (and from whose standpoint) of outside research
capabilities: several across-the-board facilities, each competing with the
others, or a number of facilities, each emphasizing one research and
development area? Research is necessary here to!

• Evaluate the advantages and disadvantages of various levels and
kinds of apportionment of R&D between space firms and NASA's in-
house facilities; and the advantages and disadvantages of various
mixes of multipurpose R&D facilities and special purpose facilities. **

3. To establish and operate their research laboratories and to demonstrate a
capability that could expand into the development stage if a contract were
awarded, some firms have a strong tendency “stockpile”” scarce
engineering and scientific personnel in order to maximize chances for
gaining major contracts. Questions arise about the effective allocation and
use of this national resource, (This matter will be discussed more fully
later in this chapter.)

[-130]

    Small-firm participation    

Some observers have expressed concern about the ability of small-scale
enterprise to compete and survive -- even as subcontractors -- since the usual
growth and stability problems are exacerbated by the risks in performing
intermittent roles in space enterprise. 6/ Small firms can afford only limited
staffs and facilities to compete for and engage in space projects; moreover,
allowable profits on research contracts, with little or no production, se . am to
confront some small firms with special difficulties. 7/ In this regard, the
implications of longer-term commitments to smaller enterprises -- unfeasible
under current federal budget practice -- deserve careful examination. Research
is recommended to:

• Delineate the unique problems and opportunities which confront
small firms which participate in peaceful space activities. (Case
studies on situations of the sort summarized in Note 7 would be
most helpful in this respect.)

• On the basis of the above findings, discover, if possible, means for
determining the conditions under which small-firm participation in
space activities is desirable.

• On the basis of the above, develop legal and governmental facilities
for assisting small-firm participation. In particular, determine the cost
and benefits and other consequences of long term funding of specific
space activities compared to present governmental practices. The
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implications of such a funding approach for small firms as compared
to large firms should be examined too.

     Negotiated Contracts and the social value of space activities   

The entire Philosophy of government contracting may need re-examination
in its implications for both small and large firms. 8/ There is a basic difficulty
to be resolved concerning what is produced and at what price in the absence
of the conventional market relationships that normally prevail between
supplier and consumer. As the government has expanded its role, not only as
a major consumer but as a stimulator of new products, negotiated decisions
have emerged as a major economic arrangement alongside the conventional
market and price mechanisms. 9/ These practices are also characteristic of
weapon system procurement and of practices in atomic energy development,
but the space effort, because of the special attention it claims, tends to draw
particular attention to difficulties of arriving at price levels that are mutually
acceptable to government and industry.

[-131]

Widespread dissatisfaction has been expressed by space firms over the profit
margins allowed in the negotiated price on research contracts. In the absence
of a price mechanism, however, the social value” of space systems becomes
especially difficult to determine. 10/ The question then remains whether the
criteria arrived at outside a market mechanism are either valid or satisfactory
for determining what from the national standpoint is worth producing, at
what price (and what profit) and with what apportionment of public and
private funds for research. 11/ Moreover, the negotiated contracts for R&D
can affect the ultimate price of new products derived from the research and
thereby can influence the competitive position of firms and industries
involved through the subsidy of particular technologies.

A prerequisite for better understanding of the intricacies of this situation is a
concurrence between industry and government on the interpretation of
industrial accounting as it relates to public finance. Needed are adequate
measures of corporate costs and profits over the long run where public funds
become involved. 12/ The complex problem of measuring performance
efficiency on space contracts in the absence of a price mechanism is also
pertinent here.  13/

As indicated above, problems of costs, profits, and negotiated contracts are not
unique to space activities and especially not to peaceful space activities. Much
attention is being directed to the matter in general, including considerable
research. 14/ Therefore this report will reserve its research recommendations
to suggesting that:

• A systematic effort be made to delineate the economic and social
problems associated with the negotiated contract which are uniquely
contributed to it by the goals or operating nature of peaceful and



Filmwatch Division Marketing Plan July 20, 1993

170

scientific space activities; and those aspects of the negotiated contract
situation which present unique problems for the conduct and costing
of peaceful space activities.

Such information should be useful to those deeply engrossed in the
intricacies of the general problem, in their efforts to develop contract
arrangements which meet both the economic goals of industry and the
economic and social goals of government.

[-132]

      Manpower problems   

Space enterprise presents some firms with new and complicated manpower
needs and personnel procedures, related to the great increase in the number
of professional personnel involved. Management personnel need special
abilities to cope with the technical subject matter and also to coordinate an
extraordinarily complex variety of men and tasks. 15/ organizing creative
space technology teams and retaining them is a persistent challenge to
management: there seems always to be the possibility that scientific talent and
engineering skill will disrupt a program by leaving, either to accept an
attractive offer of better financial or working arrangements or to go into
business for themselves.

The personnel practices usual to a firm do not always work well with these
innovative personnel, who seem, if effective use is to be made of them, to
require special working environments and other kid-glove treatment.
Practices considered useful from the profit and risk outlook of the firm -the
“stockpiling” of skill, for example, or the transfer of a man hired for work in a
specific R&D area to unrelated activities where his talents can be applied to
more profitable developments -- have apparently had adverse effects on the
motivations of some personnel. 16/ It is not clear under what circumstances
the turnover in industry personnel may increase or decrease both the quality
and cost of the space products finally invented and produced. However, to the
extent that government funds and national policies support the space
industry, it is in the public interest to have these personnel used as effectively
as is possible.

Space enterprise requires technicians and craftsmen who have meticulous
“watchmaker” standards. The emphasis is on custom-crafted skills -- to turn
out a wide variety of prototypes in small quantities -- coupled with increased
emphasis upon versatility, imagination, and adaptation -- qualities that were
considered unnecessary or even undesirable in the days of mass-produced
aircraft. There has been a corresponding upgrading in the maintenance skills
required for the complex equipment supporting space activities; obtaining
and maintaining very high quality work adds to the personnel problems of
the industry.
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Since, as noted above, it is very much in the economic and social interest of
the nation, as well as of the organizations using them, to provide the most
effective working environment for engineers, scientists, and craftsmen
devoting their creative talents to the space industry effort, research is
desirable to:

[-133]

• Learn what personnel practices inhibit creativity and productivity in
the space industry environment; discover managerial and
operational methods that will yield a more effective working
environment; develop means for encouraging industry to learn of
and use such methods.

There are wider public aspects to the personnel recruitment problem which
in the long run could have profound implications for both industry and
other parts of society. If space firms want highly qualified managers,
engineers, scientists, and craftsmen in the numbers necessary for the wide-
ranging laboratories and production facilities, they can, with the support
implicit in negotiated contracts, attract scarce personnel from other socially
important activities -- and especially from the laboratories and lecture rooms
of universities and nonprofit organizations. They are thereby doing nothing
wrong or that differs from the tactics of other industries in bidding for scarce
personnel. The point is that the space industry has become a major source of
competition for a scarce national resource for which many industries,
nonprofit organizations (including the government, and universities are
also, and will be, bidding especially in future years as society's demands in
other areas increase.

The following questions then become of central importance: Are these scarce
and valuable personnel being attracted to activities which use their creative
abilities as effectively as possible? in the increasingly sharp competitive
bidding for their skills, is the perspective of goals being lost -- by them and by
the bidders? What interests have the greatest need to be served -- those of the
private corporation, of the institution of learning, of the nation, of the
creative individual himself? This is a complex problem involving conflicting
values about the individual, free enterprise, and the nation's needs, and
careful study of the implications of pursuing one approach to the use of
creative manpower rather than an other is merited.

Clarify, as much as is possible (1) the ethical, economic, social, or political
nature of the problems of how scarce talent can and/or should be distributed,
as required by the pressing needs of society, and (2) the implications of such
distribution for the rights of free occupational choice and the free-enterprise
right of competing for these personnel. What are the special contributions of
the space industry toward complicating or resolving these problems?

[-134]
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Two further problems in this area deserve special attention (again, by no
means solely in relation to the space industry). in the first place, there has
been much concern both within and outside the industry over tie effects on
the research environment in the universities of industry's essays into so-
called basic research. It is argued that, by providing special incentives, the
space industry (among others) has added substantially to an undermining of
an important social resource (as well as their future personnel supply) by
attracting away from the universities the teachers and researchers necessary to
develop tomorrow's engineers and scientists. It is not clear to what extent this
is true. And, if it is true, what alternatives are available to industry and
society to compensate for important imbalances. Research is needed to:

• Determine the extent and ways in which industrial recruitment of
professional personnel is affecting the university research and
teaching situation. To what extent have teachers and researchers left
the universities specifically because of more attractive offers by
industry? Are there demonstrable changes in the quality, interests,
and commitment of those who choose to remain at the university?
Are there significant consequences for the quality and quantity of
teachers as a result of this situation? To what extent have consulting
relationships between faculty and industry stimulated or degraded
university teaching and research? To what extent has industrial
activity in basic research affected research interests in the
universities? To what extent has industry replaced the university as a
teaching and research facility?

• On the basis of the above and other related questions are there
reasons to believe that the teaching and research function of the
university is seriously threatened and thereby the facilities for
turning out new scientists and engineers? What is the role of the
space industry in complicating or resolving the situation?

 In the second place, industries (including the space industry) have been
attracting engineers and scientists from countries where they are in even
scarcer supply than here. As European and Asian scientists are drawn to work
in the United States, we may be depriving their home countries of critical
skills; our national posture may suffer thereby, as well as the development of
the countries involved. 17 1 If this demand for foreign science personnel
persists, it is not clear under what conditions the results may be good or bad
for society at large, since little is definitely known in general about manpower
skills in the international labor market that may be interchangeably usable
from one country to another. Research is recommended to:
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• Determine the various good and bad consequences for the nations
involved from the exodus of their scientists, engineers, and
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craftsmen who are attracted to work in the United States. What is the
role of the space industry in complicating or resolving this situation?

The space industry may, however, be making a special contribution toward
easing the professional personnel reservoir for science and knowledge in
general. The quality of personnel it requires and the attitude toward
craftsmanship engendered by its necessarily exacting standards might also
contribute to changes in perspective and ambition that could carry over to
other areas of endeavor now suffering from shoddy efforts and indifferent
attitudes. The stimulation of space projects may motivate more careers in
science, engineering, and precision craftsmanship; the inflow could also
encourage improvements in curriculums and education standards. It would
be desirable to know:

• In what ways the recruiting and promotional activities of the spate
industry may be affecting attitudes toward quality work and
ambitions about science and engineering careers here and abroad? Is
there evidence that these activities encourage or discourage realistic
career aspirations and expectations? What is or can be the role of the
space industry in stimulating work standards and providing
motivation for education, so as to meet the anticipated needs of the
industry as well of society?

   Industry and Government Relations   

The greatly accelerated pace and the increased scope and significance of
peaceful space activity developments as well as the expansion and
intensification of government involvement in the private-profit economy all
emphasize the need for adaptation of the mechanisms that heretofore have
maintained relations between industry and government. Research is needed
to delineate the issues clearly and to suggest new models which could be
examined for their desirability as substitutes for traditional patterns of
relationships. Among the political and economic issues closely affecting
governmental policy and business operations are those concerning pricing
and the allocation of national product, the regulatory function, patent rights,
antitrust policies, and space enterprise abroad.

[-136]

     Regulatory functions    18/

Since the federal government is the near-exclusive purchaser of space
components, certain regulatory functions are already implicit in contractual
arrangements between it and industry. Complex technical problems in space
activities rule out a static legalistic approach that would disregard the
operational and functional demands of society. 19/ Since flexibility in
adaptation to changing roles and operations for government and industry
may be necessary to take advantage of potentialities in space activities, there
would be benefits in examining the implications of a regulatory role defined
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in terms of an evolving public interests-/ with the function able to act as a
positive and socially enhancing instrument, rather than as a negative force to
inhibit or control. Such an approach would take into account market
mechanisms, antitrust considerations, and the equitable criteria for issuing
commercial franchises in space operations. An early recognition of the
problems and issues in space development can benefit from the
government's earlier supportive activities in economic development, thereby
affording the opportunity to use the regulatory instrument judiciously.
Political relationships between the regulatory agency and the space
community as these influence space functions and roles will also have to be
taken into account.

In addition to the economic implications, there are other technical
operational aspects. Inquiries have already been received by NASA from
private firms about commercial launching facilities for communication
satellites. Some feel it is not too early to study the conditions and provisions
under which a space authority may eventually wish to control or license
either the launchings of rockets or subsequent operations of space systems.
Already at issue is the question of whether the government will wish to
undertake launchings for industry or license them under franchise. Public
safety and noxious use ire two apparent areas of police-power regulatory
function, and further thought would be beneficial on the full range of
licensing and control that may be necessary. other factors may warrant the
sharing of responsibilities among federal, state, and local authorities. (See
Chapter 6.) National and international institutions will have to set safety
standards and inspection systems for commercial space vehicles and space
traffic, including launching and recovery areas, noise levels, and space
vehicle radio frequencies. (See Chapters 3 and 8.) There are also problems
related to indemnity liabilities of private firms here and abroad for accidents
incurred at the launching pad or from re-entering space vehicles. 21/
Whether the indemnity factor in space enterprise will loom as large as did
safety considerations in nuclear energy radiation remains to be seen. Also to
be considered will be assurance by public law (as under the Atomic Energy
Act) of nondiversion of space activities to military purposes or other harmful
uses.

[-137]

An overlapping regulation area has to do with nuclear powered rocket
motors. Radioactive particles could be spread by malfunctions at launching (if
nuclear first stage engines are used or if upper stage nuclear engines are
demolished on explosions of first stage chemical engines) or by impact on
land or water if the nuclear engine fails to go into orbit or beyond. They could
also be put into orbit if a nuclear powered engine or power reactor in a
satellite were to be demolished. These last two possibilities would seem to
imply international regulatory arrangements.
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In the light of the foregoing problems and issues, research is recommended to
clarify 1) concepts and objectives of regulatory functions and roles, 2)
economic and legal implications of government-industry enterprise, and 3)
the role of interest groups as they affect the governmental authority. In
particulate

• A continuing study should be done on the economic and political
objectives of regulation of space activities. Among the major
questions which space activities at are to be regulated and what are
the contingent factors involved? **

• Case studies are also recommended on the economic and legal
implications of mixed public-private enterprise. Pertinent material
may be found in the history of hydroelectric power and atomic energy
development. The experience of the Atomic Energy Commission and
the Federal Aviation Agency is replete with what appear to be
analogous problems and may be suggestive of certain lines of
solution. 22/

• So that any proposed space regulatory function will not be static and
thwart further potentialities for growth in the pertinent space
activity, preparatory research would be desirable to clarify and specify
the processes and arrangements involved, congressional
appropriations and powers granted, and the potential influence of
space interest groups.

[-138]

    Patent policies   

The conflict over patent policy in space enterprise ostensibly concerns the
ownership of devices invented by private enterprise and developed with
public funds, but much of the inconsistency in arguments and confusion of
issues stems from attempts to evaluate an invention law devised in the time
of Benjamin Franklin and applied in the age of Von Braun. Organizational
research within a much more complex industrialized society poses intricate
questions on the implications of the patent system.

The relative merits of the patent system in a free enterprise economy are not
lightly resolved. A well-known political economist has concluded: “No
economist, on the basis of present knowledge, could possibly state with
certainty that the patent system, as it now operates, confers a new benefit or a
net loss upon society.” 23/ It bears noting that the incentive to innovate,
originally encouraged by patent privileges, may now be paralleled or
superseded by the encouragement of government support, especially in areas
such as space activities. The issue over proprietary rights in invention is not
limited to arguing the pros and cons of the patent system. 24/ Alternative
means may have to be sought to encourage, for the national benefit, vigorous
exploitation of new technologies, since under some circumstances patents are
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considered inadequate protection and firms, therefore, decide to restrict the
dissemination of new findings entirely The government’s intentions, as
expressed in present or revised patent policy, and industry's desire to retain
title to technology that may be commercialized in the future must somehow
be reconciled. Contractor equity is a matter that concerns efficient
government operations, but the side effects upon our economy are of no
lesser importance. 25/

Aside from legal, institutional arrangements between government and
industry, many scientists and engineers object to the kind of publication that
is legally required under the patent system. They object to limiting the
amount of scientific knowledge and the compromise in professional
standards that institutional and legal considerations often demand in
preparing a patent statement, Legally avoidable scientific and technological
information is purposefully left out of commercial patents to protect
competitive positions. 26/ As a result, there has been speculation about new
systems that might exist alongside traditional patent practices, permitting
alternative means of publication. Such new systems would be intended to fit
much more closely to professional standards for scientific publication and
would be designed to bring about an acceleration in the accumulation of
knowledge.
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Clearly, the patent question transcends space interests, even if they have
helped to draw attention to the problem. Research requirements in terms of
the space industry's interests center upon the need to clarify and understand
the issues about

(1) the effects of patents in helping or hindering creativity and enhancing or
inhibiting the spread of innovation,

(2) the effects of the patent system upon other economic aspects of our
society, and

(3) specific aspects related to federal government patent policy, as follows:

Case studies are desirable on the way organizations may have used or avoided
patents to enhance their own position in space activities, and if the patents
were so used, what the good or bad effects upon competition and the spread of
innovation and information have been. Aspects meriting examination:

• Are there significant differences between profit and nonprofit
organizations in the way patentable ideas are handled in the space
area? If there are differences, what, if any, are the effects upon creative
output and professional standards?

What is the contribution of government programs and purchases in
stimulating industrial innovation? How does this compare with the
contribution of the patent in stimulating industrial innovation? In
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the space industry in particular, under what conditions is
government initiative and support considered a better path to
profitable activities than that provided by patents? Under what
conditions would investments in major developments have been
likely if the possibility of patents were the major stimulus instead of
government support?

Related to this, what are the prevailing attitudes in the space industry
about the likelihood of getting patents on complex developments --
and of having them successfully contested or being able to contest a
competitor's patent? Under what circumstances is it believed that
patenting something will weaken the firm’s competitive position by
revealing too much about the product and its manufacture?

Are there specific types of delays and difficulties in dealing with
contractors -- under the patent policy that retains waiverable
government property rights, as compared with those agencies
retaining only a “royalty-free, non-exclusive” license? If so, what are
the specific adverse consequences? What means could be used to
avoid these consequences?

• In the light of the findings from such case studies, research is
necessary to determine the specific areas of compatibility and
incompatibility between patent law and space technology research
and development. 27/

• Research is needed to develop alternative ways to publish
technological information and other claims on methods-and
products so as to retain proprietary rights without compromising the
professional standards of the scientist and engineer.

 [-140]

• Under what circumstances would a uniform federal agency patent
policy be useful or desirable at least from the standpoint of
developing space activity products? 28/ How does the patent policy of
one agency affect that of another in dealing with contractors -- e.g., the
Department of Defense and the National Aeronautics and Space
Administration? Are there useful analogies in the histories of
government-retained patents by the Atomic Energy Commission as
compared to the National Aeronautics and Space Administration:
have valuable ideas merely disappeared into the files, or have they in
fact entered the public domain?

• How would patent arrangements with other nations affect the
international aspects of space programs and our national posture?

• In the light of the findings of such studies as those enumerated
above, how effective is the patent concept in meeting the intentions
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originally embodied in it? Can its present assets be enhanced and its
liabilities eliminated in general or for specific situations (such as the
space industry context), or are alter native or supplementary
arrangements necessary in this area of organized invention and
complexly interrelated and interdependent ideas and methods? if the
latter is so, what are the conditions which a supplemental approach
must meet?

     Restraint of trade considerations   

Space firms are proposing that the antitrust provisions be amended to permit
large-scale cooperative enterprises. 29/ There appear to be good reasons for
examining the legalistic concepts of competitive practice and unreasonable
restraint of trade” in the light of the functional requirements of developing
space programs efficiently, as well as from the standpoint of general public
policy for avoiding monopolistic practices contrary to the public interest. 30/

Some observers argue that the great costs of space research and development
and the interdependency of separate R&D organizations on the knowledge
gained by each other imply that a more efficient arrangement for developing
space activities would permit greater cooperation and integration between
corporations than is now permitted by law. In particular, there is concern that,
despite the growing need to pool information, some firms, in the light of the
antitrust history, are very wary of exchanging information with one another
because such exchanges might appear as collusion with intent to restrain
trade. That such in fact might be the intent of the exchange worries other
observers. This is a special problem for those firms which have a “mix of
products” which include competitive commodities in the open market.
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The prime contractor system is felt by some to have inherent in it possibilities
for restraining trade, since the prime contractor has great power over what
parts of the contract it will do and what parts will be subcontracted out.
Whether or not the prime contract system is reinforcing economic
concentration, and if so whether or not this tendency is contrary to the public
interest, are subjects for study.!'-/ Finally, if the number of corporations
involved in space enterprise narrows down as described earlier, this
economic concentration will itself involve monopoly issues. @2/ There is a
question of whether it is possible merely to bridge a gap between extant law
and practice or whether these space-inspired interdependencies call for
rethinking the entire approach to lawful arrangements appropriate to the
scale and mode of space enterprise. In general, the question arises of how
much reliance needs to be put on competition or regulations and how much
can be accomplished through the government’s own purchasing policies.

There are, ;f course, many aspects to restraint of trade which are not unique
consequences of space activities but which have their influence on the space
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situation. (To be sure, weapons systems developers face these problems, too.)
Those studies which have as their object an assessment of 'the implications of
complex system development for antitrust policy could be aided by research
intended to:

• Make clear the specific aspects of space activity research and
development which are inhibited or stimulated by existing anti trust
limitations on cooperation and data exchange. A case study approach
should be of great value here. In the light of these studies, specify
what arrangements would benefit the space program; in what ways
these arrangements are incompatible with present antitrust laws; and
what changes might be introduced into the laws which would benefit
the space program and yet protect the public interest above and
beyond the requirements for efficient space system development.

    Space enterprise abroad    

The $12 billion national defense budgets in West Europe, which include
rockets and missiles, in part account for the establishment of American firms
in Europe. 33/ One firm at least has expressed an interest in marketing disk
antennas and other satellite tracking equipment to such countries as France,
Japan, and Australia, and private firms now furnish a small number of
rockets to foreign governments for scientific space probes. 34/ If present
trends continue, many space components may be developed or manufactured
overseas. Some overseas installations are already taking advantage of foreign
technological capabilities in space programs. 35-/ Lower costs in many cases
also contribute to the move into foreign enterprise.

[-142]

As space enterprise moves into foreign countries, it will be exporting
techniques and industrial capability either in extending markets or in seeking
technical support. In the field of atomic energy, the “Nth” country problem is
concerned with the diffusion of nuclear capability among many nations. This
diffusion of capability carries with it contingent political implications of
strategic power and control. 36/ There may be analogous implications for the
space duopoly between the United States and the USSR. Hence, the potential
divergence or reinforcement of commercial and national objectives (and its
expression in foreign policy) is a vital consideration in anticipating and
planning for emerging space enterprise abroad.(The dealings between
German and American firms during World War II over patents and markets
is an indicative case where sharp divergencies developed between legitimate
commercial criteria and the national interests of security. 37/) On the other
hand, the international competitive position of some aspects of space
enterprise (such as global communications by satellites) may eventually
become a question of national image, as was the case with our world
maritime position and later with air power.
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Research is recommended to determine:

• The social and economic costs and benefits of exchanges of
information, methods, science, and technology, related to the
development and/or use of space equipment, between United States
corporations and foreign organizations. Detailed study is necessary to
systematically explore the complex relation ships between foreign
policy and its several goals, and the stimulation or inhibition of free
enterprise overseas in the space area, Worth special attention in this
regard are:

The role of the government in supporting and stimulating the
technology which may then be shared overseas' for private  and/or
national reputation purposes. -1

The extent to which classified information-and/or devices associated
with space may help or hinder opportunities for industrial enterprise
overseas.

The ways in which the exchange of information might have broader
effects on the general competitive position of the United States by
enhancing the comparative technological and production capabilities
of this nation or other nations. Each of these studies should be done
with particular space developments or products and particular
foreign policy goals in mind. An examination of a variety of these
hypothetical situations should help indicate common problems
which require legal and political resolution to meet both national and
private interests.

[-143]
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8. GENERAL IMPLICATIONS FOR INTERNATIONAL

AFFAIRS AND FOREIGN POLICY

THIS CHAPTER IS CONCERNED with the interactive relationships of the
planning, requirements, and achievements of space programs with the
policies and organizational arrangements of nations and international bodies.
Attention is especially directed to the international implications of space
activity and of its control, regulation, inspection, and operation that are of
broader aspect than those specifically pertinent to such potential space events
as global communications and weather prediction discussed in earlier
chapters.

Participation in space exploration for peaceful purposes may not give any one
nation or group of nations many positive advantages over equally serious
participants, but each nation or group would probably enhance its position
relative to those nations which cannot participate or do not choose to do so.
However, the consequence for a major power of participating fully, slightly,
or not at all is still largely a matter of conjecture. Some informed observers
believe that, should the major powers decide on all out competition in their
space programs, the social, economic, and military effects of the activities
(aside from the effects that the operational status of intercontinental missiles
with nuclear warheads is already judged to have had) would not significantly
alter the existing relations among the powers, although, according to one
observer, “the prestige effects may indeed turn out to be the major
consequence of outer space activities in the international system.” 1/ But it
has also been surmised that “foreseeable technological developments will
sharpen existing tensions between the United States and the Soviet Union
and provide fruitful sources of new ones .... Certainly the competitive
exploitation of space opens a new arena for the conduct of cold, limited, and
even hot warfare.” 2/

[-144]
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The findings of the research that will be suggested here may contribute to an
understanding of how the impact of a nation's peaceful space program can be
analyzed. 3/ The studies are primarily related, however, to the opportunities
for positive advances in the United States policy of achieving a securely
peaceful world through novel forms of international cooperation or
unilateral operation in the space field. Although it is possible that space
activity may eventually be totally internationalized, the assumption is made
here that in the first instance the United States will have a major space
program which will be substantially operated and financed domestically and
matched in size and variety only by the Soviet program and possibly one or
two others. (The implications of an exclusively internationalized or
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supranationalized program would call for studies similar to those suggested
here, in that they should be designed to increase understanding of the way in
which space activities may contribute to a peaceful world politics.)

    Space Policy and Its Implementation    

The guidelines for space policy as laid down in 1958 by national and
international groups implied these outstanding stipulations-. (1) that outer
space be used for nonmilitary purposes only, (2) that outer space should
especially be used for genuine scientific exploration, that the contributions of
both domestic and foreign nongovernmental organizations to space activities
should be encouraged, and (4) that international organizations and other
forms of international cooperation should play a major role in the use of
outer space. 4/ For a variety of reasons, these four stipulations have not been
fully heeded since 1958. The military interest in missiles was already well
established at that time and has not yet been the subject of serious arms
control negotiation. 5-/ It has extended to some specific satellite systems and
to an unspecifiable number of basic experiments employing rockets and
satellites. The organization and implementation of the United States space
program now emphasizes a duality NASA and its rocket and satellite
activities are dedicated to a policy of “openness” and essentially peaceful
endeavor, whereas the experiments and satellite systems of the Department
of Defense are kept secret -- to the extent that this is possible or militarily
desirable and are intended to serve military purposes. 6/ The inherent
difficulty of maintaining this duality in the international context is reflected
in the occasional interpretations of scientific and technical feats as
demonstrations of military prowess and of military testing and operations as
innocent scientific inquiries. Scientific space exploration has been to some
extent mixed with activities of two other types: those that primarily have
military applications, and those that primarily are propaganda efforts
designed to maintain a popular image of our national stature as impressive
and forward looking. 7/

 -146]

The opportunities for private initiative which existed during the IGY and
which some competent observers regarded as an essential contribution to the
distinctive success of the IGY and the organization of its early satellite and
rocket programs are either no longer present to the same extent or are kept
within stricter bounds by the interests of both national and international
governmental agencies. Prior to the creation of NASA, the scientific aspects of
our earth satellite programs were the responsibility of the U.S. National
Committee for the IGY, operating under the nongovernmental National
Academy of Sciences. 8/ NASA now has the responsibility for satellite and
rocket programs , and the Space Science Board of the National Academy
makes recommendations to NASA and otherwise acts in an important
advisory capacity to operating agencies. There has thus been some shift of
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planning and operations from nongovernmental to governmental
organizations.

The trend toward governmental responsibility is supplemented by a further
trend toward national and bilateral activities-as compared with the use of
international organizations or multilateral mechanisms of international
cooperation, The ad hoc committee which the United Nations established to
consider the peaceful uses of space concluded that the United Nations should
not play an active role in space operations. An early suggestion that the
United States might launch complete scientific payloads that would be
recommended by the Committee for Space Research (COSPAR) of the
International Council of Scientific Unions (ICSU) appears to have been
neglected in favor of bilateral arrangements, about which COSPAR is kept
informed and its advice and comment sought. 9/ The plans of the
International Astronautical Federation to establish an Academy of
Astronautics and an Institute of Space Law have had no cooperation from
Soviet and certain other participants, who stated that existing international
arrangements in the space field were adequate. 10/

It was the hope of many who were involved in the IGY and the early stages of
our space program that important nongovernmental and international
groups would play a significant part in furthering the United States' policy of
espousing the peaceful and scientific use of space. That the hope has not been
fulfilled to any large degree is undoubtedly owing in part to the sizable
physical and economic requirements of many space activities and the rapid
incorporation of space strategy into military strategy (compared to the rate of
its incorporation into nonmilitary planning) as well as to the mutual
suspicions of the United States and the Soviet Union. However, it is
increasingly clear that the original publicly stated guidelines for space policy
were incapable of being maintained undiluted -- because detailed knowledge
of how to maintain them was lacking. 11/

[-147]

Good intentions alone cannot meet the challenges inherent in this complex
field. They must be supported by a detailed working knowledge of the bearing
of international affairs on the design and operation of experiments,
equipment, and organization concerned with technical matters; on the
drafting and negotiation of enforceable agreements about technical subjects;
and on the accurate and timely assessment of social and material impacts of
scientific and technological developments. The technological and social
complexity of these problems will also require the systematic application of
the findings of intensive research in the behavioral sciences, such as
anthropology, social psychology, and sociology.

One of the science advisers to the President has stated the need for general
research in respect to the whole of science in relation to foreign affairs:
“Essential to these efforts is the development of an academic field of teaching
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and research in the interrelationship of science and foreign affairs, in order to
provide education in and better understanding of the underlying significance
and opportunities of this relationship.” 12/

Research on Potential International Aspects of  Space Technology and Science

    Sharing of costs   

The equipment systems for a space program involve missiles, sounding
rockets, earth satellites, deep space probes, and ground-based resources such as
tracking, communications, launching, and recovery facilities, telescopes, and
centers for data reduction and analysis. The cost of such systems is so large
that few nations can support a major program, and at present only the United
States and the Soviet Union do so, although there has been discussion of a
multinational European program. 13/ The vast resources required for the
United States' effort -- and those even more vast foreseen for the future -have
prompted suggestions that world-wide cooperation be sought. 14/ How the
costs might be shared, however, or what the consequences might be for the
control of policies and program has not been made clear. The economic costs
of any space program must ultimately be translated in terms of allocating
specialized and therefore fairly limited materials and manpower. Thus,
supplementary background research is desirable to determine:

[-148]

• What are the size and nature of sharable costs of individual facilities
or pieces of hardware and of separate units of world wide networks
associated with space activities. (Relevant estimates of the technical
feasibility of having separate nations provide components for each
system might be assisted by the experience of NASA and the
Department of Defense with the system of prime contractors and
subcontractors.) This general inquiry would provide one basis for
assessing the significance of such sharing arrangements as those
among NATO powers and the possibility that the domestic savings
could be used effectively for other purposes.  15/ **

• Which nations are potential suppliers of personnel talents, special
pieces of hardware, and the more routine “housekeeping” needs of a
large enterprise. This inquiry could provide a basis for estimating the
extent to which the U.S. program might be shared and also the
viability of possible regional programs in Europe and Asia. 16/

• Who would be the potential beneficiaries from the benefits gained by
sharing costs. (From an international point of view, the potential
users of specific direct and indirect products of a space program may
well be more limited than the universe of potential specific
contributors.)
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Clear examples of intranational payment arrangements are furnished by the
hourly rental use by NASA of the Jodrell Bank radio telescope in England and
related-equipment and the purchase by various European nations of the Asp
and similar U.S. sounding rockets. 17/ The experience of American scientists,
government agencies, and businesses in hiring foreign personnel to carry on
technical investigations or to process data in their own countries could also be
informative. It would be appropriate to study:

• Existing arrangements for international payments for space science or
related activities and the indicated opportunities for further
specifying the costs and returns of international space activities on an
economic basis.

The technical operations on which various nations cooperated during the
IGY included many of special pertinence to space programs, among them the
provision of satellite tracking devices and launching of sounding rockets. The
total experience -- including the economic benefits that may have resulted
directly from the space technology and activities of the IGY -- in this
multinational cost sharing should provide useful insights into some of the
problems of a shared space program. 18/ It would be appropriate to study:

 [-149]

• The costs and benefits of various IGY programs, and, in the light of
those, the ability of different nations and their scientific groups to
support such work on a continuing basis.

The imaginations of the engineers and scientists involved in space programs
have demonstrated their capacity to strain the human resources and purse
strings of even the mightiest nations. The enormous scale of the human and
economic activities thus created has produced major administrative problems
and a pressing need to establish mechanisms for coordinated and cooperative
efforts. It is obvious that the international factors inherent in space operations
magnify such problems; for example, the increase of science activities on an
international scale prompted the inclusion of an arbitration clause for the
first time in the charter of ICSU special committee. 19/ The problems
involved in sharing equipment and operations with friendly nations, let
alone with suspicious political competitors, and in estimating the ultimate
benefits and cost of such sharing cannot be efficiently defined or solved on an
ad hoc basis. Very carefully designed studies are necessary to determine:

• The economic, managerial, legal, and political aspects of specific
(albeit hypothetical), economically motivated proposals for booster,
data center, or tracking station sharing by, for instance, NATO nations
' or other groups of nations, or the United States and the Soviet. 20/

At the present time the United States is providing financial support in one
form or another for a very large portion of the free world's space program.
(The consequences of this for the United States are not entirely clear at
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present, but they apparently include the development of a unilateral space
policy on our part and -- possibly -- a reluctance to give financial support to
some other scientific or nonscientific projects which might also further our
international objectives.) There are a variety of ways in which support is
given to foreign space enterprises. For example, certain U.S. facilities abroad
provide for local participation and free use of equipment when it is not
otherwise needed. We also, as noted earlier, contract for the use by the hour
of an existing laboratory installation.

[-150]

To some extent the potentialities for new space discoveries by scientists in
foreign laboratories thus depend on the breadth of the mandate of funding
agencies such as NASA, the National Science Foundation, and the
Department of Defense. Other consequences of the situation are not known,
but should be known. Research is necessary to determine:

• The various ways in which financial support is now given to foreign
space enterprises and possible means of broadening the range of
available methods. The similarities and differences between the
various domestic and foreign approaches to financing research
should be examined. (A domestic equivalent of this same problem is
the manner in which government agencies support academic and
industrial research and development work. 21/)

• The ways in which foreign currencies resulting from the sale of U.S.
surplus foods abroad, special tax provisions, other mechanisms for
encouraging public or private expenditures and investments abroad
might aid international cooperation on our space program. 22/

• The influence U.S. economic support in its various forms can have
on the character, quality, and quantity of scientific and technical work
done abroad.

Although the direct cost of supporting leading space scientists and engineers
and their intellectual exchanges of ideas and information is small compared
with the over-all cost of a space program, the implications of such support in
respect to the international aspects of a space program should not be
overlooked. Scientists in every country are, for instance, dependent on
modest but nevertheless tangible financial support merely to keep
themselves and others informed of the current state of knowledge. It has been
suggested by responsible persons that the rules of COSPAR and its parent
organization, ICSU, governing the expenses for staff and travel might limit
the usefulness of COSPAR as a representative body which can maintain and
encourage interest in space research. 23/

Relevant knowledge and understanding of the interplay of financing,
administration, program planning, and operations in the context of
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international scientific and technical activities could be gained from case
studies of:
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• The International Atomic Energy Agency and the mariner in which
economic arrangements have influenced its policies and technical
character. 24/

• The administration and financing of the European Center for
Nuclear Research (CERN). The Center has been discussed as the
model for a European Space Research Organization. 25/

• The arrangement whereby the federal government participated in the
United States IGY program with especial attention to the satellite and
rocket program as designed and carried out by the National Academy
of Sciences. This arrangement deserves special study because of the
novelty of this mechanism on the American scene, the approval
which it appears to have had among a considerable number of
scientists, and the direct bearing of the program on our subsequent
space policies and programs.

• The proposals for public or private financial support of the activities
of the World Meteorological Organization, The International
Telecommunication Union, COSPAR, a NATO Space Science group,
and the IAF Academy of Astronautics and Institute of Space Law.
These should be examined to discover the likely roles of the financial
supporters and the possible implications for internal controls over
financing and financial. decision making. 26/

    The need for special skills   

The extraordinary variety of special skill, talents, and interests required for a
space program. may exhaust the specialized manpower reservoir of any one
nation; the need suggests many opportunities for cooperation. NASA
operates -- alone or jointly -- a number of overseas optical tracking and
minitrack stations which employ other than American personnel in technical
positions. 27/  Although the tasks to be performed in such positions are quite
clearly defined, there appear to be considerable room for resourcefulness -- for
instance, where research stations may have opportunities for independent
space research. 28/

A space program imposes unusual demands for close coordination between
scientists and engineers and the developments of “teams” of participants. It
may also demand the -retraining of individuals and the introduction of new
and exotic skills. In the international context these demands pose additional
problems. Possible frictional divisions of labor exist between basic design
work, the preparation of necessary hardware (including instrumentation) for
satellites or rocket-probe launchings, and the processes of recording,
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analyzing, or applying the resulting information. 29/If, as seems possible in
terms of available manpower resources, few individuals and groups here or
abroad will be able to make a balanced contribution covering all functions, it
would be desirable to study the significant political and social factors having
to do with the allocation of controls and responsibility and with the
distribution of benefits and prestige associated with the final product.

[-152]

Professional scientists, engineers, and other specially interested persons may
participate in the United States' program directly rather than as
representatives of the interests of other countries or of international
organizations. Such participants could be of varying advantage or
disadvantage for the program. It is possible that they would have differing
ideas about the relationship of a space program to other competing
endeavors. They may have conflicting national loyalties; be looked upon with
special respect or suspicion by their countrymen; embarrass efforts at secrecy
whether or not they are privy to secrets, since a well-trained mind can
sometimes produce or analyze technical capabilities without benefit of
confidential knowledge. Differing estimates of suitable proportions of
emphasis within or between space sciences and space technologies could be a
source of disagreement between professionals hailing from variously
oriented regions. Such disagreements could easily lead to international
friction and hence weakening of our international posture.

If participation of skilled individuals from different regions of the world
becomes, as would seem likely, a prerequisite for a comprehensive space
program or is desirable also for major policy reasons, research will be
necessary concerning:

• The problem of standardizing terminology, procedures, and training.

• Incentives for special training, working conditions, and personal
economic security appropriate to different societies. In this context
special attention should be given to the tendency of some persons or
groups contributing skills to exploit secrecy or gain priority rights
over scientific data; ways to counteract this should be sought if the
interests of science and the program could better be served by more
complete sharing of data and skills.

• Appropriate means for instituting world-wide inventories of
technical talents and for measuring interests as they might bear on a
space program. Such a study might build upon general investigations
already under way of scientific and technical resources and needs.

[-153]

The complex and costly supporting apparatus for most space science activity
makes it particularly important that persons who might provide key ideas be
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discovered and drawn upon regardless of their country of origin. There is
need for a more adequate knowledge of how to develop, use, and coordinate
many different talents in many different countries. 31/ One useful approach
to this problem would be to study:

• Instances of collaborative international and supranational scientific
undertakings, including comparative studies of: foreign trainee and
research programs as developed by universities, the AEC, and the
Defense Department; the operation of CERN; and various technical
aid projects of the IGY program, including such situations as the
integration of foreign scientists at IGY stations in the Antarctic that
illustrate working relations between local and foreign-trained
personnel.

 The activities of COSPAR and the IAF contribute on the international level
to the recruitment and training of persons with skills needed for space
programs. These organizations and perhaps others which may come to
surpass them in importance need to be studied to determine:

• The opportunities that are offered by organizations with inter
national scientific and engineering interests for the recruitment and
training of scientists, and the political, economic or social factors that
might facilitate or hinder these opportunities.

Since the end of World War II individuals from many parts of the world
have come to the United States for training in nuclear physics and
engineering, in relation to atomic energy programs. it has been pointed out by
informed persons that these trainees have not always been able to use their
new and very specialized talents effectively on returning to their native
countries, and that this sometimes results in personal and official frustrations
which can have serious consequences for the training programs and the
enlargement of the specific technologies involved. In regard to NASA's offer
to support foreign scientists on fellowships for training in space technology, it
would be desirable, then, to examine the possible parallel in relation to the
danger of over specialization. Much basic information could be gained
through study of:
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• The positions now occupied by foreign scientists who have been
trained in nuclear physics since World War II, and the prospective
positions for those foreign students who might be encouraged to
specialize in some aspect of space science or engineering.

In addition to utilizing already available skills, the opportunities for
developing such skills in countries where persons having them are scarce or
nonexistent are worth exploring. However, consideration should be given to
the following questions. In the light of the specific values and ambitions of
such countries, will training personnel in the skills pertinent to space
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activities be seen as the best way to use their scarce, talented manpower? Can
technical participation in space-related activities provide means also of other
training and participation that would be useful to these countries for reaching
their own goals (e.g., operating hydroelectric installations)? Research is
desirable to:

• Provide means for classifying United States space projects in terms of
the contributions they might make to the economic or other
development of specific nation- 32/

• Design and use means for measuring long-run and short-run benefits
which a nation might derive from the exploitation of its various
capabilities in the sciences and technology.

• Determine the cost and benefits to the United States of encouraging
the participation of other nations by training technologists for them
in space activities.

    The use of technological by-products abroad    

The discussion in Chapter 5 of the possible by-products of the space program
included several that might have use abroad. One special form of b@ product
which may have particularly important international implications is the
equipment that has been outmoded by the rapid technological advances
during the developmental phases of various space projects.

The innovations needed in some regions of the world may differ radically in
kinds and degree from those needed in others. A technological device that
has been rendered obsolescent for the needs of a demanding development
program by the program's own rapid pace may very well meet a pressing need
in another setting. The high degree of automation, miniaturization, and high
reliability that is necessary in space technology suggests, for instance, that
“surplus” devices with these characteristics might have special usefulness in
regions where, due to present lack of technical knowledge, maintenance
services are rudimentary. Thus it would be appropriate to examine:

[-155]

• Prospects and problems in the distribution and peaceful use of
surplus space equipment in technically “backward” parts of the world.

• Possible ways of identifying in advance specific surpluses of usable
and adaptable first, second, and subsequent generation rockets,
payload instruments, ground support equipment, and
communications systems which could create a viable “foreign
market.” 33/

• Possible analogies between the disposition of surplus space
equipment and the disposition overseas of World War II and more
recent surplus military and civilian equipment.
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• The bearing of past experience on how both government agencies and
private industry can and should arrange overseas disposal. of such
surpluses and utilize other by-products of the space program.

     Geographical factors and their effects on space operations as and national
    prerogatives   

A country's location may lend it special importance with respect to one or
another aspect of a space project. For example, to put satellites into special
orbits -- such as equatorial or polar -- some locations are more advantageous
for launchings than others. 34/ Tracking and recovery requirements for
various operations necessitate cooperation from nations whose sites and
terrainal features make them important to these tasks. Rocket soundings of
the atmosphere may also put a premium on the use of certain sites.

National efforts to be independent of international cooperation and
coordination in relation to these considerations may not only add to the
expense of a program, but also restrict it in various ways. The technological
feasibility of some programs could depend on multinational cooperation. 35/
And of course the extent of cooperation will affect both the opportunities for
involvement of scientists and engineers from different countries and the
kinds of scientific work undertaken in a given project. 36/

Because each geographical location is typically under the control of only one
nation if it is not part of the high seas, important international aspects are
thus built into many space projects. These may possibly be anticipated with
the aid of research concerned with:

[- 156]

• Problems and opportunities likely to arise from geographical assets or
liabilities for particular space activities and the range of political legal
means available for suitable national responses. 37/

• Specific compilations and evaluations of the legal and political factors
affecting the status of testing ranges in the oceans, globe-circling
reconnaissance devices of all types, and similarly identifiable
problems. 38/

• Retrospective examination of haw international legal and political
problems were posed and disposed of in connection with some of the
IGY activities.

    Contributions to science    

Characteristically, major scientific discoveries and developments have
ultimately transcended national boundaries, and there is no reason to
suppose that those resulting from space programs will be exceptions.
However, such a space discovery may also have short-term advantages for the
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one nation or another that can exploit it soonest. In such case, cooperation
might then be effaced by a severe struggle, which the scientists themselves
would either participate in or be helpless to modify, and which would disrupt
the program development of the nations involved. It seems obvious that a
well-established and firmly regulated plan for global data sharing is the
preventive measure that might best guard against such situations. Thus the
progress of science would benefit from studies that developed:

• Comparisons and evaluations, from the standpoints of scientific,
national, and commercial concerns, of the relative utility and
applicability to expected space-derived data of practices developed for
international science data sharing. A study of the formal and actual
arrangements for depositing data in the IGY World Data Centers,
with special reference to the space sciences, .might well reveal the
particular problems and interests confronting scientific groups in
different nations in their attempts to participate in the global
scientific community.

Of special importance for the advance of space science is the possibility that
some scientific discoveries or experiments may be temporarily or
permanently impaired by unilateral national activities. Even assuming that
an agreeable definition of purely peaceful scientific exploration could be
arrived at, careful study will be required to determine;
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• The suitability of possible controls over the launching and operation
of scientific satellites and the means by which these satellites, or other
space vehicles and activities, could be protected from interference or
destruction.

The danger that space discoveries might be impaired by indiscriminate
activities has been foreseen. Some of the requirements for protecting radio
astronomy and investigations of the existence of biological organisms in
outer space have been delineated; 39/ other activities, however, which might
effectively hinder future scientific inquiry must be expected. (The proposed
orbiting of a belt of tiny wires as part of a communications system is a case in
point; according to some scientists this could “block the passage of signals
employed in other vital space projects.” 40/)

Because of the global and all-encompassing nature of space science
experiments, the actions of one nation or group could have an enduring
detrimental effect on all scientific investigations of a certain sort. COSPAR
has now assumed the obligation to protect the interests of science insofar as it
can by alerting scientific communities to the possible consequences of rash
space explorations and by stimulating voluntary agreements to take
standardized precautionary measures. It cannot be assumed, however, that
those scientists whose work would be most affected are necessarily in the best
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position to recognize the danger and effectively enforce the behavior which
their science requires. 41/ There is a need to initiate research to determine:

• Appropriate means for identifying and weighing the consequences
for science and for society of irrevocable acts related to space
exploration and exploitation.

• Various means -- available and further required -- for inter national
regulation of scientifically undesirable space activities.
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The Status of Space Programs in International Affairs

Within the foreign affairs context, a space program accelerates the blurring of
the well-developed administrative and diplomatic distinctions between
private and official activities and between military and peaceful activities. In
the United States the distinction between the private and official activities of
any citizen has been an important one, but it may now have to be
reinterpreted as the space program is developed and executed as an integral
part of U.S. foreign policy.

[-158]

Traditionally the private aspects of a scientist's work have been emphasized,
but as scientific research increasingly requires more cooperative effort and
financial support and produces information of obvious and direct national
importance it takes on public and even official aspects. There is a question of
both the manner and extent to which scientists here and abroad have been
“instructed” in the interests of their countries and the extent to which
governments have preserved domains set aside for the exercise of private and
unofficial initiative on scientific and technological matters having
international implications. These intangibles need to be identified and
studied.

Many international rules and regulations are based on clear distinctions
between military and peaceful activities and equipment. 42/ The components
of a full space program are not, however, inherently amenable to simple
classification on this basis, as the following comment of a former leading
scientific adviser to the government indicates: “I find it just as difficult to
differentiate between military and nonmilitary science as I do between
national and foreign policy in this contracting universe. The electronic-
nuclear, micro-organic-astronautical age in which we live is only a military
age if we choose to apply these scientific areas to military activities and
becomes a peaceful age if we create peaceful applications for these scientific
developments.” 43/

 There are many potential international ramifications of this lack of clear
separation of military and nonmilitary aspects of space exploitation, some of
which pose problems while others offer opportunities. Overtly peaceful
explorations of space may conceal military preparations or else serve as
demonstrations of potential military might, whether or not this is intended;
L4/ some military space activities may possess considerable inherent technical
and scientific interest and receive assistance and approval on that basis.
However, nations may have an increasing interest in demonstrating, with
the aid of objective standards, the exclusively peaceful nature of particular
space projects. 45/ If we plan to make major efforts to convince ourselves and
the world of the distinction between our peaceful and military activities in
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space, it is desirable to understand the attitudes toward these two types of
space activity held by those in other nations. 46/

[-159]

Popular and leadership attitudes in other countries toward United States
reconnaissance satellites and toward statements concerning the orbiting of
weapons merit careful. evaluation. Although no definitive data have been
collected on the matter, there is evidence of a widespread feeling that
satellites can fall out of orbit, reach the ground, and do great damage. This
feeling would not be eased by the realization that orbited weapons would be
designed to return to earth in fully operative “combat” condition. Persistent
research on and testing of military space systems may generate an attitude of
hostility toward all space activities, no matter how much their scientific
nature was proclaimed. There has been speculation that some nations will
encourage the development of observation satellites, since their existence
could reduce the incentive for surprise attack and therefore for preemptive
nuclear warfare. Nevertheless, the same nations might well resent careful
surveying of their own sovereign activities,

Claims of the legitimacy and peaceful value of navigation, communication,
and weather satellites may be questioned, since the value of these to military
operations is also obvious; the claims may be especially jeopardized it civilian
and military users share satellites and ground facilities. It would seem to be
most Important to insure that activities undertaken in the process of
developing precision. satellites of all sorts and in planning for the
international cooperation that will be necessary to their maintenance and use
are not construed by world publics and their leaders as threats-in-disguise
against security and sovereignty.

On these various matters, research is appropriate to:

• Ascertain now and over time the extent to which pertinent publics
and persons in nations (including Eastern Bloc) subscribe to and
believe in our distinction between military and peaceful. space
activities,

• Determine what characteristics of our space activities, under what
circumstances, are perceived by them as within their definition of
military or peaceful, and which are held to be ambiguous.

• Determine what effects specific military space activities can be
expected to have on foreign inclinations to be supportive of scientific
and peaceful space activities.

• Develop means for anticipating difficulties in this area and over
coming them. if possible by adequate advanced explanations and
plans for inspection and control arrangements in which the
international community is encouraged to participate,
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Although technological advances have injected many complexities into the
wide range of foreign policy concerns of the United States, it is reasonable to
assume that ad hoc solutions are not necessary (and might be harmful) and
that optimum solutions can be arrived at. It seems certain, however, that the
solutions will not be found without careful study directly concerned with
international affairs and involving technical details of space programs.

   International cooperation on organization and control   

One pillar of United States foreign policy has been the support and
encouragement of international cooperation and the control of aggression
and armaments through the development of world-wide and regional
international agreements and rule making, law enforcement, or operating
organizations. An increasing number of expensive international scientific
enterprises, including the IGY, the Antarctic and oceanic programs, and
CERN, are being justified in part by their contributions to peaceful
constructive cooperation. A space program might make unique contributions
to this policy (1) because of the global nature of many of its activities, (2)
because of world-wide interest in the exploration and exploitation of outer
space even though only two nations now have major space programs, and (3)
because of the most significant new role being played by private or quasi-
private international and transnational scientific organizations.

Realistic emphasis upon the uses of outer space to further peaceful ends
necessitates the recognition that the potential military and other aggressive
uses of space may have to be actively controlled, by peaceful space means.
Radio frequency interference, for instance, and the development and use of
anti-satellite missiles can be forms of aggression in space, although they have
little to do with direct military threats. On the other hand, satellite systems
may contribute to arms control by helping to survey nuclear explosions in
outer space or even those near the earth's surface. @7/

Past experience with the development of international negotiations and
organizations concerned with technical matters indicates that identification of
the exact need and opportunity for control mechanisms of this sort requires
considerable original study and accumulation of new knowledge. It has been
suggested, for instance, that “long before any agreement becomes possible on
regulating or eliminating the use of outer space for military purposes, a
design for the management of this region, under the auspices of the United
Nations, could be set before world opinion, with the psychological and
ideological benefits inevitably redounding thereto. 48/ It has also been
asserted that “lawyers can contribute significantly to the solution of legal
problems arising from known and predictable contingencies; they cannot
sensibly recommend in detail rules to deal with contingencies wholly or
largely unknown and beyond human experience. A viable Law of Space must
be based on the facts of space.” 49/ On this matter there is much to be learned
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which would provide a needed background for interpreting more specific
studies. Such a study would be concerned with:
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• The circumstances under which international rules (1) anticipate or
(2) wait upon technical developments and the accumulation of
experience in respect to space matters.

Control over the undesirable uses of outer space would in any case have to be
focused on known uses, likely kinds of uses, and effective use capability.
There may be significant analogies for the space field in the arguments for
and against international provisions for limiting or increasing membership
in the “nuclear club.'' Of particular relevance would be studies of:

• The expected capabilities of major powers for the exploitation of outer
space and the political implications of an increased number of “space
powers. 11/

• The kinds of activities that might be prohibited or subjected to
international control or approval, and means for estimating the
advantages and disadvantages to nations resulting therefrom.

• The existing or proposed international legal rules covering space
activities, and the existing or proposed international machineries for
continued promulgation or revision of rules. 50/

• The ways in which the more technically oriented international
organizations, including some of the specialized agencies of the UN,
might be concerned with the development or management of
various continuing space operations. 51-/

• New types of International and supranational organizations which
might be created and the special problems which they may face as a
result- of the technical, functions to be performed and the sizable
budgets involved.

Control of non-space activities with the aid of space projects and the use of
space programs for relieving world tensions and creating spheres of
confidence may well require the kind of careful planning associated with
control over undesirable uses of space. The difference between the two types
of controls may be the greater need for inventiveness in the development of
the latter, and advances in this area may depend on encouraging the study of:

[ -162]

• Familiar causes of international tensions which may be attenuated by
the use of space technology or the findings of space science.

• The design requirements for space systems that are intended to
demonstrate or otherwise prove their peaceful purpose. Such a study
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might explore the possible forms of inspection or multi-group control
over facilities, equipment, personnel, operations, and results.

Among areas of revolutionary technical achievement, interest in space
activities probably rivaled in some parts of the world only by interest in
atomic energy matters. Neither of these areas is now immune to
disparagement, however, and other areas of scientific and technological
development may come to rival them in capturing the attention of nations.
Official national interest in them may well shift from time to time and may
or may not parallel the interests of scientific communities.

In the context of human affairs, scientific activity is a means as much as an
end in itself. It is not obvious that all nations are equally agreed on the
importance of space science and it is not impossible that preoccupation with it
by international science organizations or through other channels of foreign
policy may alienate those who do not agree with this emphasis. 52/

To better understand the usefulness of a space program in this context it is
appropriate to conduct research on:

• The development of means for assessing the importance for nations
of exploring and exploiting space as compared with the promotion of
alternative technical development. 53/

• The means by which interests in international cooperation can be
reconciled with the concern of the sciences and of engineerlng for
objective standards and uncompromised achievement. 54/

Whether or not scientific activities attempt to divorce themselves entirely
from international politics, economics, law, and public opinion, under
present conditions they do have international implications beyond the nature
I science disciplines. International science organizations provide one means
for fostering scientific activity or for restricting the spread of space capabilities.
The lack of distinctions between private and official activities of scientists and
between peaceful and military science activities in the context of a space
program have suggested in the minds of some science statesmen a net
increase of opportunities for complementary activities by a variety of official
and quasi-private international organizations and rule making institutions
and hence a greater choice of instruments for implementing the policy of
national cooperation Further understanding of any such unique
contributions by a space program, or its planners and implementors, to the
promotion of international cooperation could be aided by a study of:

 [-163]

• The distinctive, complementary, or competing space roles played by
existing international groups including the United Nations,
UNESCO, COSPAR, and IAF, and others in existence or proposed.**

     Relations with allies, adversaries, and neutral nations   
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A nonmilitary space program might contribute to the objectives of
(1)strengthening bonds with our allies, (2) gaining the respect, Confidence,
and friendship of the governments and lead in groups of selected neutral
nations, and (3) achieving direct advantages against hostile powers by
nonviolent means, The general foreign policy objective of helping certain
nations to help themselves might also be furthered.

To developing nations, programs of aid may be more important than
spectacular space events of no direct consequence for them. 55-/ Major space
exercises conducted by a rich and powerful nation may be resented it is
believed that the nation is at the same time skimping on the resources it
allocates to the developing countries. on the other hand, participation in
certain space activities of perceived value to such countries could enhance
their self-images and/or their international prestige.

We must certainly ask whether or not those space activities which we believe
offer many benefits and opportunities are perceived as doing so by persons in
other countries. For example, the potential advantages of weather and
communication satellites to the developing areas of the world appear to be
substantial, yet there are many large problems and potential embarrassments
also involved for the national leadership in these areas. As was suggested in
the chapters on weather and communication satellites, programs of
indoctrination and information will be needed well before the time of
realization of a specific activity. These programs might assist materially in
developing attitudes and institutions compatible with the benefits to be
derived from the activity. 26/ It is recommended, then, that specific studies be
undertaken to:

[-164]

• Determine what activities need to be begun and routines established
in various parts of the world to prepare regions and nations to take
advantage -- with a minimum of undesirable consequences -- of the
uses of space products.

• Develop means for instructing appropriate publics on the significance
of contemplated space activities or on-going events to help them
understand and use the socially important ideas and ideals implicit in
particular products of space activities.

It has been argued, pro and con, that American prestige in the eyes of the rest
of the world depends on the success of our space program, and particularly on
matching or exceeding the Russian program. 57/ An assessment of the data
available from public opinion polls overseas does not provide the basis for
deciding to what extent our present and future prestige is indeed a function of
our space effort. 58/ Nor is what is meant by prestige at all clear. Do we want
people to like us, to emulate us, to send their students to our schools, to buy
their heavy equipment and instruments from us, to feel we would win a war
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if a showdown came, or to turn their back on offers and blandishments from
the Communist bloc? “Prestige” means many things and on the specific
interpretation rests part of the basis for assessing the possible implications of
space activities for enhancing that desired characteristic. 59/

A foreigner's notions of how a country ought to behave vis-a-vis a country
which has “prestige” may not coincide with our ideas of how it should
behave, and the reasons why specific nationals regard us as a nation with or
without prestige may not coincide with the reasons we think they should
have for so regarding us. French reasons and responses may be quite different
from British, Congolese, German, etc. Thus the role of space activities in
forwarding our national image can only be clearly delineated after decisions
are made about which aspects of prestige we wish to enhance, in what parts of
the world, for what purposes. If the direction and effort of our space activities
are to be partially a function of their prestige-generating consequences -- or at
least are not supposed to adversely affect behavior and attitudes toward us -- it
is necessary to conduct studies to learn:

[-165]

• In various countries how do particular types of space activity
influence specific people and institutions involved in the
governmental decision making process? 60/ What other factors enter
into the decision making process which may vitiate or amplify the
contribution of particular space activities to our benefit or
detriment?**

Because a space program, unlike many other programs in science and
technology, includes a great many rather dramatic planned events, an
unusual opportunity exists for understanding the consequences of these
events for intergovernmental relations by comparing international
conditions before and after the events. For this reason there is need for:

 • Retrospective and prospective studies of the measurable beneficial
and adverse effects, for United States and Soviet influence on other
nations, of particular space events.

In addition to the matter of prestige, it would appear that there are qualitative
as well as quantitative aspects to competition with Russia in the space area.
Such factors as secrecy vs. publicity, feasible space programs, effective internal
competitors for funds, relations  with scientists in other nations, and access to
other nations' territory may variously provide certain advantages or
disadvantages to one side or the other. Without a serious research effort
which considers the technical details of possible space projects, as well as their
inherent merits, it is unlikely that the United States can understand, take full
advantage of, or guard against the built-in imbalances or differences in U.S.-
USSR postures. 61/
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Specific studies contributing to this understanding and the development of
possible opportunities include:

• A systematic and comprehensive identification of significant
political, legal, and other social, as well. as technical, differences in the
postures of the United States and the Soviet Union as they may affect
the international implementation and effectiveness of possible space
projects. Such a study should include historical and theoretical
analyses of the concept of political parity between the Soviet Union
and the United States, which appears to have particular significance
in international programs for the peaceful uses of space.**

• An analysis of the geographic differences in the positions of the
United States and the Soviet Union which may affect particular space
projects. In this connection consideration might be given to the
technical, and corresponding political or other social significance if
any, of physical characteristics such as the equatorial belt; the poles of
rotation; pairs of magnetic conjugate points; the relation of various
land masses to the seas in terms of launching, landing, or surface
station network requirements; and the general movement of weather
from west to east or of daylight from east to west.
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9. ATTITUDES AND VALUES

ACCEPTANCE OR REJECTION of technological innovation by a society is
seldom exclusively a matter of rational assessment. A melange of personal
and culturally defined values, as concepts of what is worth while, desirable,
good, and ethically right, plays a large and often dominating role in
generating the attitudes that in part determine an innovation's fate. 1/
Individual attitudes are further conditioned by the level of a person's ability
to understand the use of the innovation and its pertinence to events and
people within the context of the society in which he lives.

On the other hand, the impact of science and technology always has the
potential for changing or reinforcing the attitudes and values that are
fundamental to the direction and content of patterns of living. 2/ Therefore,
if the consequences of space activities for living patterns are to be understood,
so that they may be anticipated and planned for, it is desirable to know as
much as possible about the intimate circularity of the relationship between
attitudes and values and the processes of social change. Fortunately, one of
the important implications of space efforts in this regard is the extraordinary
opportunity they offer for studying these processes of change -- before, during,
and after their occurrence. 3/

The discussions of problem areas in earlier chapters have of course included
to some extent the role of specific values in relation to the implications of a
specific problem. However, attitudes and values themselves constitute a
problem area, since one of the major products of the space effort has been a
variety of stated opinions about the present and future impact of space
activities on them. The extent to which these opinions are personal
expressions of an assumed “fact” and the extent to which they are based on
empirical data needs to be known, so that their validity as a basis for policy
can be assessed. 4/ Such assessment is always important to the workings of a
democratic society in which policies are, ideally if not always in fact, the result
of an interacting relationship between policy planners, decision makers, and
the people, who may be either hostile or supportive to the plans and
decisions. By the same token, assessment would appear to be especially
important in regard to space activities, which, if present plans and
accomplishment hopes materialize, will unavoidably have global
consequences for human affairs.

[-167]
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Yet exact empirical data are few, both about opinions on attitudes and about
the interworkings of attitudes with the events of social change. Since the
space effort may well be a most radical instrument for social change, it is
appropriate that agencies charged with its conduct should assist in pursuing
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research that may enlarge the still slender store of knowledge in this problem
area.

   Implications of Space Activities for National Goals and Tomorrow's World    

Many of the knowledgeable persons who were interviewed during the
preparation of this report -- or whose statements made elsewhere were read --
expressed deep concern and often strong opinions regarding the proper role of
space activities in a democracy and in the world into which we are moving.
The substance of their concern included both the special and complex
problems that space activities may pose and the changes already under way in
traditional values -- changes in part related to the recent history of high rates
of technological change and the pressures for social adjustment produced by
innovation. 5/ That the present speculations -- and often firm convictions --
of these serious students of space and society demonstrated a variety of
conclusions about the role of space in relation to society suggests that research
would be helpful to clarify the assumptions associated with the arguments to
be discussed here.

    The role of space in the world ahead of us   

Many observers of the present scene believe that eventually the cold war of
weapons must either become hot or be replaced by economic warfare between
East and West. Given the latter alternative, some of the observers argue that
the vast expenditures consequent on the rivalry in social and economic
development would probably seriously reduce resources and ambitions for
space activities, aside from an occasional scientific probe, because positive
humanitarian results of earth-based challenges could be realized relatively
quickly and without the interim frustrations that are at present characteristic
of complicated space developments. It is assumed that, in an all-out
competition between East and West for economic dominance, the East would
probably place its major propaganda investments in devices less remote than
space projects, and thereby reduce the incentive for all-out space activities in
the United States to the point where the program would be simply a useful
technological adjunct to certain areas of scientific research. Others, however,
assert that, despite the demands made on resources and creativity by all-out
economic warfare and the associated rivalry to improve the standards of
living in underdeveloped areas, the United States and Russia would continue
to place major emphasis on their space programs as outstanding devices for
scoring propaganda victories and for demonstrating the relative technological
and scientific prowess of the two ideologies.

[-169]

Some informed students of the matter are unshakeable in their belief that the
search for knowledge in space will encourage a large program to support and
supplement the search and to make use of its findings, although they
acknowledge that at present there is no good reason to believe that the
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government and the “public” are prepared to pursue space-derived
knowledge, primarily for its own sake, at the level of resource and financial
investment presently going into these activities.

Another point of view contends that space activities will continue because
they a-re a form of circus not only for the man on the street but for his
leadership, providing a sense of escape from the profound frustrations and
complexities of life on earth. 6/

A good-many people are convinced that internationalizing space is the only
way to insure its utilization for peaceful activities and to meet the eventual
magnitude of the cost and effort it involves. Some of those who hold this
opinion feel that great new opportunities would be open to an
internationalized program and new creative resources brought to bear; they
point to such an international research effort as CERN, the European nuclear
accelerator project. Others feel that it would eliminate what they consider to
be the chief basis for space activities -- East-West competition -- and without
such competition, there would be little or no pressure for expending
resources at the level held necessary for future large-scale space projects. In
other words, if it no longer mattered who “gets there first,” the incentive for
getting there at all would be radically reduced.

[-170]

    The relation of space strategy to national strategy and needs   

With regard to our needs as a nation, two general problems are posed. First,
what is the appropriate priority for space activities? In view of the always
increasing demands on manpower and money for routine national needs and
of the many social and technological areas in which manpower and money
might be expended to produce other important results for mankind, to what
extent are we justified in spending vast sums on space activities? 7/

Few suggest that they know the answer, and many argue that research on the
problem of priority assignment itself deserves the highest priority, from the
standpoint of the utility of the advancement of science for mankind. 8/ Even
among the scientists in the space community -- who might seem to have the
most to gain from space activities -- there is some concern as to whether an
“all-out space effort” is in the best interests of science and the nation. While
this concern is related in part to the anticipated costs of space activities, there
is also a feeling that continued excessive attention to space may blind the
policy makers to the compelling needs and opportunities in other physical
and social sciences.  4/

The second problem involves the proper integration and articulation of the
space effort's role with other national goals. If international competition is a
major reason for space activities, it is argued that they should be much more
closely coordinated with other national policies: if, for example, we insist that
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our space program is for peaceful purposes, every effort must be made to
insure that this image is not embarrassed.

Each of the arguments and concerns discussed above has a number of
important implications. As a whole they suggest that, if the space effort has
potentials for benefiting mankind under various broad sets of circumstances,
the potentials and circumstances need to be explicated in the interest of better
planning of space activities in concert with other worth while and expensive
public service activities. This is especially important in a nation such as the
United States, where policy is sensitive to the attitudes of the various publics.
For some of the questions posed, systematic study can perhaps at the most
indicate that opinions on a subject are, in fact, only opinions; thus space
projects based on them should be undertaken with the full understanding
that neither history nor psychology guarantees the outcome prophesied, no
matter how high the source of the opinions. Background research useful for
such an evaluation would determine:

[-171]

• The general nature of the diffusion of new ideas and artifacts through
society and the reasons why an idea will be accepted, forwarded, and
incorporated by some groups under some circumstances and rejected
by others.

An especially worthy aspect of this problem entails such questions as, these:
What factors historically have entered into support or rejection of new ideas
or technologies? What was and wasn't appreciated about the potentialities or
lack of them in the innovation and under what personal and social
circumstances did this occur? (For example, what were the roles of factors
such as physical environment, politics, personalities, limited systems analysis
capabilities, insufficient communications to decision makers, and national
goals?) In what ways are previous innovations and the social context in
which they developed or were rejected comparable with present space
innovations and their social contexts?**

In addition, systematic examination of the arguments summarized above
should be undertaken to:

• Set out the conditions under which specific lines of argument would
seem reasonably valid and those under which they are not likely to
pertain.

The broad problems posed imply that research is also necessary to:

• Attempt to develop systematic methods for assigning priorities
between competing scientific and social efforts (where competition
may be long term and involve personnel., money, public sup port,
and conflicting attitudes and values).**
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Examine the nature of decision making needed at appropriate levels to
develop methods for coordinating space policy and national. policy for the
benefit of both (See Chapter 8 for more detailed research recommendations
on this problem).

    Special Publics   

In estimating public attitudes, it is necessary to take into account the possibly
differing values of various specific groups in the society. 9/ The emphases
and perspectives of the “military,” for instance, tend to differ from those of
the “scientists” and the “politicians,” which in turn differ from each other.
Not all values held by a group are unique to it, and within a group are
subgroups and individuals whose attitudes differ in some degree from the
general position; nevertheless, there is likely to be sufficient cohesiveness
that identifies the group as a group. Thus it is reasonable to expect that space
activities differently affect and are differently affected by such “special
publics.” 10/ There is also evidence that both the leadership which makes
decisions and that which influences decisions tend at times to separate
specific groups from the “general public” and act as if certain values and
attitudes were associated with them. 11/

[-172]

To the extent that planning and policies for space activities or their
implications actually consider the attitudes of special publics, informal
estimates of the constitution of such groups and of their opinions should be
supplemented by research intended:

• To discover the role of space activities within the context of the
functions and goals which are the distinguishing characteristics of
specific groups, and to learn the significance of the group attitude
toward space activities.

The special publics discussed below are among those presently believed to
have special significance for various aspects of the space program.

    The space community    

As might be expected, many of the scientists and engineers associated with
government and private space activities are enthusiastic about them. There
are others, however, whose disillusionment and cynicism have impressed
observers; personally and professionally preoccupied with their work, they
nevertheless feel alienated from the world they are creating -- because they
believe it will be used “as politicians and promoters see fit,” whether or not
the use is appropriate to what they believe to be its significance. 12/

No systematic study has been made of such factors, but the frequency with
which the 'subject has occurred in informal conversations between observers
and members of the space community indicates that negative attitudes are
not rare. it should be known how widespread such attitudes may be, at what
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levels of decision making and creativity they occur most often, and what
other factors may be involved. It should also be learned to what extent these
attitudes might be known to or shared by students planning careers in space
fields; if they were found to be prevalent yet not deterring, this might indicate
that the new recruits for space activities have a different set of values than
those typical of the engineers and scientists heretofore involved.

[-173]

The more intensely reacting members of the present engineering and
scientific personnel, perhaps including some of the more imaginative, might
very well. leave the field for other more satisfying areas; already there is
evidence in many areas of science of the arrival of the “gentleman scientist.”
13/ Whether or not the loss of these dissatisfied personnel or the influx of
changed values with new personnel would change the quality of space
activities needs careful study. 14/

Many studies show that people filling particular roles have different ideas of
their roles and the roles of others than do people filling other roles. 15/ Thus
there is every reason to believe that, among other pertinent space community
people, as well as outsiders, there is ignorance of or confusion about the
attitude situation described here; similarly there is every reason to believe
that the dissatisfied scientists and engineers within the community are not
fully aware of the purposes and roles of those they disparage, So long as the
situation is left formally unexamined and not brought to the attention of all
concerned it will be difficult for all individuals and groups involved to base
their actions and understanding on valid-assessments of the attitudes and
values of each other. It appears worth while then to conduct studies to
determine:

• The nature and extent of positive and negative attitudes and values
among members of the space science and engineering community
over the application of their efforts. To what extent are similar
attitudes conveyed to or already incipient among potential. space
activity candidates and what kinds of influence do they have on
recruitment? (This type of study should be repeated every few years.)

• What is the relationship between specific aspirations and
motivations on the one hand and job satisfaction or dissatisfaction on
the other? Is there a relationship between satisfaction or
dissatisfaction and quality of creativity, as well as the rate of
personnel turnover?

• In the light of the above, if alterations in perspective are appropriate
for those in the space community who are dissatisfied and/or for
those who act in ways presently contributing to this dissatisfaction,
what means can be discovered to encourage insights, understanding,
and changed perspectives?
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    Present and future astronauts   

The attitudes of the men now training as astronauts in the Mercury program
and their perception of the attitudes held toward them and their efforts will
have important implications for their training, their ultimate performance
capabilities, and thereby for the selection and training of future astronauts.
(The public's reactions to “man in space” are discussed later in this chapter.)
Further information is much needed on the relation of attitudes and values
to aspirations and fulfillment of performance requirements in this very
special situation. The kind of understanding that would be derived from
studying the values and attitudes of the first group of astronauts over time as
they move through and beyond the Mercury program will also be of use to
future astronaut programs. Thus it is important to study:
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• The attitudes of the astronauts toward themselves, each other, their
families, other space community associates, former associates, and the
world at large and changes in these attitudes, and the values on
which they are based, over time and in the face of particular events in
connection with space activities both nationally and internationally.

• The attitudes of their families and associates toward the astronauts'
efforts, and the effects of time and events on these.

• The attitudes believed by the astronauts to be held by various publics
about them, their families, a@ their mission.

• The interrelationship of the above as they affect astronaut
performance and motivation through time and in the face of specific
events.

• Historical parallels (if they exist) of the “hero’s” perception of his role
and the effects of this perception on his behavior.

    The non-space science community    

Conversations with natural and social scientists and science administrators
indicate a range of reactions to space activities: some scientists are delighted
with them as tools for and areas of research, some are indifferent, some are
hostile. Future space activities will be partly dependent on scientists in
universities and other institutions for ideas as well as for the kind of
supporting approval that will encourage competent men to contribute to the
space effort.  16/ It will thus be important to discover how to use most
effectively the existing enthusiasms among non-space scientists, but there
appears to be an even more pressing need to discover and assess the reasons
for the expressed indifference and hostility. 17/

At present, it is not clear how extensively these attitudes are held and under
what personal and operating circumstances they predominate. Nor is it clear
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what could be done to make space activities more compatible with the values
and attitudes of those reluctant to participate in them -or whether efforts
should be made to reduce this reluctance to participate in space until the
nature and extent of the reluctance, and thereby its significance, are better
understood. Thus, it is most desirable that studies be undertaken to
determine:

 [-175]

• The nature and extent of positive and negative attitudes and values
In the non-space science community toward space activities. (This
kind of study should be repeated every few years.)

 • The nature and extent of participation desired now and in the
foreseeable future from the type of scientist and student who
presently 1.9 reluctant to participate.

• How, in the light of the above, to increase, when appropriate, the
compatibility of interests of those preoccupied with space activities
and the rest of the science community.

• How to bring to the attention of nonhostile and potentially
enthusiastic social and natural scientists the unique opportunities for
applied and theoretical research offered by space activities

(The last recommendation refers to that important implication of space
activities noted earlier in this chapter -- the opportunity they afford social.
scientists for research on the effects of spectacular yet continuing events on
the attitudes. values, and behavior of members of various societies -- both
before the events and after them. 18/ The fact that space events can be
anticipated by informed personnel before they become known to the general
public enhances possibilities for (1) the sort of controlled experiments usually
not available to the historian or social scientist, (2) base line studies, and (3)
judging value and attitude changes in the light of the base line studies and
the larger context of events. There is an excellent chance that theoretical
insights into the processes of social change can thus be increased substantially.
Since such insights would be invaluable for anticipating the implications of
space activities for mankind, it would be desirable for the NASA social
science research facility to bring these special opportunities for fundamental
and applied research on social change to the attention of the social science
community as soon as possible.

[-176]

    Business executives   

The attitudes of business executives as influenced by space activities may well
have important implications for the direction and intensity of space activities
and, to some extent, for business philosophy and practice. Information about
these attitudes and the values underlying them is found in a survey directed
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by Raymond A. Bauer of the Harvard Graduate School of Business
Administration for the      Harvard Business Review     . 19/ The study is also
valuable for showing where further research is necessary in this area. (Only a
brief summary of the findings is provided here, but a detailed report on the
survey, its findings, and the recommended research is given in Appendix A
(to be found at the end of the Footnote Volume).

According to the survey, the impact of recent technological advances appears
to have made executives extremely reluctant to conclude that anything is
impossible, and they questioned only the most speculative of the possible
benefits from space exploration. The majority felt that projects such as long-
range weather forecasting, improved communications, and tangible
byproducts of research were very likely to “pay off. However, the responses
gave very little indication of either the significance or stability of attitudes,
and since the approving support evinced could have been based on
generalized impressions rather than specific knowledge, it might wither if
project results were slow in coming. Older executives, particularly, seemed
less caught up by the romance and adventure of space and more reluctant to
spend money on space programs.

The respondents were able to distinguish between civilian and military space
objectives, but did not do as well in specifying which existing programs were
civilian and which military. What distinctions were made probably did not
reflect detailed knowledge of the actual differences between the two
objectives, for not many of even the most enthusiastic executives were
completely informed on this subject.

Five possible reasons for or advantages of supporting the space program were
ranked in this order-. (1) pure science research and gaining of knowledge; (2)
control of outer space for military and political reasons; (3) tangible economic
payoff and research results for everyday life on earth; (4) meeting the
challenge and adventure of new horizons; (5) winning the prestige race with
the Soviet Union. However, there did not seem to be a clear distinction in the
minds of the respondents between “pure science” and “control of outer
space.”

[-177]

Considerable willingness was indicated to grant the civilian space program
more funds than the amount it was assumed to be already getting. A
preponderant majority of the executives gave space research priority over a
cut in taxes, though expenditures for health and education took precedence
over space expenditures. Many thought that the program needed to be
stepped up and, in general, that more could be done with the resources
already committed. It was evident that respondents hoped that private
industry would have a role in the space program, but many of the comments
about this were more wistful than confident.
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The generally favorable attitude revealed toward a civilian, rather than a
military, space effort needs additional scrutiny. Is the attitude based on an
evaluation of the relative potency or efficiency of the two programs, or does it
indicate a preference for nonmilitary space research? The optimism about
space activities also needs examination. Is it the product of an unbounded
faith in science, of past experience with R&D payoffs, or what? Will practical
R&D benefits be needed to reinforce the optimism and the implied support?
These questions are typical of others that need to be answered before the
implications of business executives' opinions become clear. Research, then,
would be desirable to determine, for example;

• The meaning of executives' estimates as to the speed with which the
civilian space agency (as opposed to the military) will achieve given
objectives.

• The factors behind the optimism expressed about the benefits of space
research.

• The tenacity of the opinions about and commitment to space re
search, especially in the light of possible future events.

• To what extent and under what circumstances do executives'
attitudes, when the approach is made to them as individuals, differ
from those when approached as members of a group? 20/

    Children    

Children born the year of Sputnik I will vote within the twenty-year period
encompassed by this study; those born a few years before that will, within this
time period, be launching on careers. Their childhood impressions of space
and its implications may have strong effects on their career choices and adult
attitudes toward space activities.

[-178]

For the adult, the perception and interpretation of new events, objects and
ideas is filtered through a residue of values, beliefs, and experiences
representing a lifetime of familiarity with the old. For children, the new is
more real, since there is less interpretive background to help define initial
and spontaneous perceptions. Thus children are the major carriers of change;
what they “see” or remember will be remolded over time, but nothing can
remove the underpinnings of initially more literal perceptions. 21/ Even the
four-year-old, however, is already a “socialized animal,” reflecting many
characteristic adult attitudes, and the freedom to see a given subject area
through fresh eyes operates less and less as the child grows older. Therefore,
since the attitudes of children toward space ought to provide much insight,
especially if they can be rechecked at various periods of the child's growth, it
would be wise to begin studies on very young children as soon as possible.
Since values start young and in primitive enough form to be readily
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observable to research, such studies are practicable. 22/ A special purpose of
the research would be to detect both the inner and outer factors that
contribute to the eventual adult's attitudes and behavior in support or non-
support of space activities and to his perception of the world as influenced by
pace activities. 23/

Research, then, would be desirable to determine:

• The prevailing attitudes toward and knowledge of space events in
youngsters of varied ages and the changes in attitudes and knowledge
through the years ahead under the combined influence of new events
in and adult attitudes toward space activities and exposure to the
other alternatives and experiences which come with physical and
mental growth. For each annual group of-four-year-olds, six-year-
olds, and so on, how important is space In relation to other world
events and societal commitments and how do they define this
importance?

    Possible Implications for the General Public   

Exactly when and how the divergencies in opinion and attitude that mark off
one special public from another decrease to the extent that the members of a
large number of such groups can then be referred to as the “general public” is
indeterminable -- and probably never does happen in fact. Nevertheless, there
are many situations in which a fair degree of unanimity rather than
divergence at least seems observable, and while the concept of a general
public may be only a semantic myth, it is certainly a convenient one, and
especially so to spokesmen, planners, and decision makers. This section, then,
discusses implications and attitudes that have been assumed by spokesmen
concerning space activities to have applicability to wide groupings of special
publics.

[-179]

    Public interest in and commitment to space activities   

Many strong statements have been made about the degree of public
knowledge of, interest in, and commitment to space activities for peaceful
uses, but there is good reason to believe the situation is much more
complicated than many of the statements imply. 24/ In the first place,
questionnaires and surveys of public attitudes about space programs show
that various parts of the public tend to be selective in their attention to the
subject and seem to be variously affected by the perceived military
implications and the public relations releases of military, industrial, and
other special interest groups, as well as by specific events. 25/ Base line data
are very much needed on the state of present public knowledge of space
activities and the associated attitudes. Thus research is recommended to
explore:
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• The state of public knowledge about space activities, both ongoing
and contemplated, and the assumptions, expectations, and values
that underlie the attitudes toward and interpretations of this
knowledge. Also needing study are the effects over time of new
knowledge and events on attitudes toward space activities, and the
effects of the sources of information on the acceptability of the
information. **

Related to this general matter is the widespread tendency to assume that the
direction and intensity of mass media reporting have attributable affects on
attitudes. There is also the assumption that the media reflect, in the amount
of attention they give to a subject, the interests of their audiences. However,
the precise effects of the mass media on attitudes and values and

the extent to which they reflect or generate interest are still not well
understood, despite the amount of research conducted on these problems. 26/
(This lack of understanding results in part from a dearth of the before-and-
after studies on important events that foreknowledge about space activities
make possible.) Because it is important that decision makers, policy planners,
and pertinent attentive publics have more precise information about the role
of the mass media in regard to space activities, further study is recommended
on:

[- 180]

• The complex relationships between events, media translation of
them, media presentation of them, audience attention to them,
audience values, attitudes, and perceptions in related areas, and
changes in values, attitudes, and behavior as a result of exposure to
media content. 27/

Moreover, careful study is indicated of the proper and effective role for the
public in regard to policy on a subject as complicated as space; given the many
alternative needs on which public funds might be expended, this question is
of particular interest. Thus, it would be desirable to examine:

• The ways in which the public can contribute to the setting  and
supporting of space activity policy. In what ways is it limited (e.g., lack
of education, lack of accurate information, lack of channels to
communicate its opinion?) in its ability to contribute constructively
and with the level of sophistication required?

     Optimism and over-optimism      

Spokesmen for space activities often try to generate optimism in their
audiences by dwelling on the imminence of vast space efforts and the
abundant rewards to be expected from them. There has also been an
unceasing stream of public relations releases and promotional statements
(often translated by the mass media as news) about the glamorous and
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fantastic events that will happen in space in the near future, and what these
will mean for the public.

Public optimism is assumed to be desirable, in that it should generate support
for the space program in general. However, should promotion efforts lead to
over-optimism, support attitudes might easily not be lasting if the difficulties
inherent in space efforts have not at the same time been appreciated enough
to make the failure of specific projects understandable. As space efforts
become more grandiose and the potential consequences of payoff more
exciting, failure will have even more possibility of creating general
disillusionment . If enough glamorous projects are not successful at the time
they are supposed to be, earlier efforts to imply their ease and imminence
may boomerang: the public state of mind may well make it difficult to obtain
future funds for the more expensive efforts, which must compete in one way
or another with other public programs for money, manpower, and ideas. 28/

[-181]

On the other hand, it may be that a certain degree of over-optimism is
necessary to sustain public interest in and support of space activities in the
face of project frustrations and failures. However, these discussed effects are
mere conjecture, since exact knowledge simply does not at present exist of
whether the public is optimistic, pessimistic, or indifferent about the future of
the space effort. Thus, to anticipate and ameliorate adverse consequences of
over-optimism and to make effective use of optimism, the following
questions need systematic study:

• Row important are expectations of imminent and glamorous space
activities to public support of the effort and the allocation of funds
and resources to it?

 • Under what circumstances do authoritative statements about the
assured success of costly projects, which do not eventuate as
predicted, result in indifference or resentment and withdrawal of
support or in continued support? What, in terms of the individual's
attitudes and values, defines the success or failure of an event or
sequence of events?

• To what extent are people sophisticated or naive about the
competition for attention between the many institutional and
organizational rivals in the space field, and in what ways do the level
of knowledge about and the attitudes toward the competition affect
expectations and interest in and support of space activities?

• To what extent are people sophisticated or naive regarding optimism
as to the future, to progress, and the limits and potentialities of
science? How do these general values and attitudes relate to attitudes
toward space possibilities. 29/
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    Broadened horizons   

It is said that man has an insatiable will to progress, to climb the mountain
“because it is there,” and therefore to explore space to the utmost because he is
driven by the nature of his being to do so. As he thus explores, his social and
psychological horizons will necessarily be broadened by the magnitude and
challenges of the universe in contrast to his former earth-bound
preoccupations herein, it is claimed, lies one of the great implications of space
activities for attitudes and values.

In assessing these claims it should be recalled that there are many societies in
which the traditional way of doing things is the proper way of life; even in
our own society, with its emphases on change and on progress, it is common
for potentially useful innovations to be blocked by traditional perspectives.
30/  Not all people here or abroad will be or are committed to space
exploration because it is “challenging” or represents “progress”; among those
who are interested in meeting challenges, a good number will no doubt
decide that they prefer to expend money and effort on challenges more
immediately and intimately related to their own needs and those of the earth-
bound human community. 31/

[-182]

However, certain ideas related to space activities may even now be
contributing in some quarters to changing horizons. For example, under the
impetus of the new but frequent claims that space exploration is a fine
example of man's most worthy aspiration -- the accumulation of knowledge
per se -- a public attitude favorable to scholarship in general may be generated.
Acceptance of long planning periods for space activities and the possibility of
international space programs may stimulate attitudes favorable to
multinational cooperation and systematic planning in other areas as well.
And perhaps the belief that space activities must inevitably result in
broadened horizons and perspectives will encourage a pattern of responses
which will produce a “self-fulfilling prophecy.” 32/ In any case, it would be
desirable to anticipate the effect of possible new perspectives or the lack of
them as a prelude to planning for the effective meshing of space activities and
programs with other socially important activities. This will require research:

• To develop appropriate methods for measuring personal perspectives
and changes in them.

• To determine over time (aided by the measuring methods indicated
above) the extent to which space activities are perceived as
complementary or contradictory to the needs and aspirations of
various :significant portions of world society and especially to those
of the opinion makers and pressure groups.

    The implications of a discovery of extraterrestrial life    
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Recent publicity given to efforts to detect extraterrestrial messages via radio
telescope has popularized -- and legitimized -- speculations about the impact
of such a discovery on human, values. 33/ It is conceivable that there is semi-
intelligent life in some part of our solar system or highly intelligent life
which is not technologically oriented, and many cosmologists and
astronomers think It very likely that there is intelligent life in many other
solar systems. While face-to-face meetings with it will. not occur within the
next twenty years (unless its technology is more advanced than ours,
qualifying it to visit earth), artifacts left at some point in time by these 'life
forms might possibly be discovered through our space activities on the Moon,
Mars, or Venus. If there is any contact to be made during the next twenty
years it would most likely be by radio -- which would indicate that these
beings had at least equaled our own technological level.

 [-183]

An individual's reactions to such a radio contact would in part depend on his
cultural, religious, and social background, as well as on the actions of those he
considered authorities and leaders and their behavior, in turn would in part
depend on their cultural, social, and religious environment. 34/ The
discovery would certainly be front-page news everywhere; the degree of
political or social repercussion would probably depend on leadership's
interpretation of (1) its own role, (2) threats to that role, and (3) national and
personal opportunities to take advantage of the disruption or reinforcement
of the attitudes and values of others. Since leadership itself might have great
need to gauge the direction and intensity of public attitudes, to strengthen its
own morale and for decision making purposes, it would be most
advantageous to have more to go on than personal opinions about the
opinions of the public and other leadership groups.

The knowledge that life existed in other parts of the universe might lead to a
greater unity of men on earth, based on the oneness of man or on the age-old
assumption that any stranger is threatening Much would depend on what, if
anything, was communicated between man and the other beings: since after
the discovery there will be years of silence (because even the closest stars are
several light years away, an exchange of radio communication would take
twice-the number of light years separating our sun from theirs),the fact that
such beings existed might become simply one of the facts of life but probably
not one calling for action. 35/ Whether earthmen would be inspired to all-out
space efforts by such a discovery is a moot question. Anthropological files
contain many examples of societies, sure of their place in the universe, which
have disintegrated when they have had to associate with previously
unfamiliar societies espousing different ideas and different life ways; others
that survived such an experience usually did so by paying the price of changes
in values and attitudes and behavior.

Since intelligent life might be discovered at any time via the radio telescope
research presently under way, and since the consequences of such a discovery
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are presently unpredictable because of our limited knowledge of behavior
under even an approximation of such dramatic circumstances, two research
areas can be recommended:

[-184]

• Continuing studies to determine emotional and intellectual
understanding and attitudes -- and successive alterations of them if
any -- regarding the possibility and consequences of discovering
intelligent extraterrestrial life. 36/ **

• Historical and empirical studies of the behavior of peoples and their
leaders when confronted with dramatic and unfamiliar events or
social pressures. 37/ Such studies might help to provide programs for
meeting and adjusting to the implications of such a discovery,
Questions one might wish to answer by such studies would include:
How might such information, under what circumstances, be
presented to or withheld from the public for what ends? What might
be the role of the discovering scientists and other decision makers
regarding release of the fact of discovery?

   Implications of man in space    

The evolving man-in-space program may already be having its impact on
values and attitudes. Given the people involved and the necessary risks in
the program, it is likely that there will continue to be value conflicts in
various parts of the general public as well as in the groups which must make
decisions about the direction and extent of future activities in this area.

The Mercury man.-in-space program has already received much comment in
the media, which illustrates the kind of conflicts that can be expected. There
have been favorable reports, as typified by the articles on the astronauts, their
families, and their training. 38/ There have been unfavorable statements
about the “stunt” characteristics of the program and about its apparent
tendency to emphasize the glamorous astronauts rather than the scientific-
and engineering aspects and problems of the project. 39/ Many commentators
have remarked that wives and children are assets to astronauts, who can thus
still be considered “normal” Americans; at the same time, their military
status permits them to take risks which large portions of the general public
might not otherwise consider appropriate for family men. A leading
anthropologist who has studied this problem says the astronauts are not
models for -other women's husbands -- not one little bit .... Part of the feeling
about space, which spreads right through the country, is women's objection to
men's going there.” 40/ The actual astronaut launching may highlight the
question of a man's responsibility to family versus his willingness to risk
death in space. This and similar questions will. be resolved, probably not
without emotional conflict, according to the particular personal and
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institutions values held by those involved in various aspects of the
controversies.

[-185]

Here again is an opportunity to conduct before-and-after research on the
implications of innovations for attitudes and values. Studies preceding the
launching can also provide a basis for better informing the public so that it
can realistically appreciate both the accomplishments and difficulties of the
program. It is recommended, then, that base line studies be begun as soon as
possible to Determine the present knowledge of, beliefs and expectations
about, and the values that underlie attitudes toward the Mercury program
and the astronaut. These should be continuing studies so that the impact of
events can be anticipated, evaluated, and planned for.**

If the Mercury program is successful it will be only a prelude to attempts to
put man on the moon and some of the planets. Thus the implications of
astronautic efforts, subsequent to Mercury, for attitudes and values should
also be studied. Social observers have speculated that manned flight to the
moon or Mars might re-stimulate the American frontier spirit, thereby
supplying a new form of vicarious living for a large part of the public and
perhaps inspiring some to participate in more challenging activities here on
earth. 41/

Although the physical requirements for an astronaut probably will be
compatible with the preferred American image of masculinity, the
psychological characteristics appropriate for long flights through space, alone
or in compact quarters with others, may be quite incompatible. Indeed, the
very rigors which the astronaut may have to withstand and the special
techniques that may be used to make it possible for him to withstand them
(such as hibernation or some form of drug treatment) may produce a great
gap in the earthbound man's identification with the astronaut. To the
average man who is increasingly embedded in the security and organization
of urban life, the physical threat and the physical and psychic isolation
implied in manned space activities may seem unpalatable and at a great
emotional distance from the daily problems he finds challenging and
interesting. Thus, the personalities of astronauts, the esoteric technical
problems they solve, and the challenges they accept might become matters of
indifference to the public, or, in one way or another, represent aspirations and
ways of life that are undesirable. 42/ This may be especially so for other
nations whose values about “pioneering,” “frontiers” and “conquest” may be
different from ours. Since truly large man-in-space efforts will probably
require international support, the states of mind in other nations will become
important to the planning of programs for which we will need their
contributions.

[-186]
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The possibility must be considered that, except for short trips -- and even
these perhaps biologically or genetically suicidal -- man will not, after all, be
able to go very far into space in the foreseeable- future. The weight of
shielding necessary to protect him from heavy cosmic ray particles and the
intense blasts of energy from solar flares (which are presently unpredictable)
may make more than an occasional foray so expensive and unrewarding as to
cancel out the advantages of studying space through man's first-hand
experiences with it. 43/ This situation could lead to extraordinary efforts to
find a way to put man in space -- efforts not necessarily of optimum social
use. It could also bring about an intensive development of robot equipment
that could do man’s exploring for him. Application of the robot technology to
other endeavors might be extensive and carry with it all the moral, social,
ethical, and economic problems and opportunities which have been explored
by the more thoughtful science fiction writers.

If it should become necessary to accept the impossibility of first-hand
experience in space, there may be important consequences for American
values and aspirations. As a nation, we have come to believe ourselves
conquerors of nature and equal to any task if we apply “science.” In recent
years this confidence has appeared to be spectacularly justified. The discovery
that man cannot for the foreseeable future go into space by any of the
glamorous means so regularly predicted might so disrupt our self-confidence
as to set off a chain of revisions in values which could either hinder or
improve our capacity to deal maturely with our other problems.

Whether or not man will be able to study space at first hand in the next two
decades depends on information not now available. Since the outcome might
go either way, the effects of later man-in-space efforts on values and attitudes
in general, as well as with regard to such space activities in particular, require
research to:

• Develop base line data on present attitudes toward and expectations
about post-Mercury man,-in-space efforts. These data should include
indications of attitudes toward supporting or not supporting such
activities and the reasons pertaining thereto.

• Assess changes in attitudes and expectations in the light of
subsequent events and statements intended to inform, to encourage,
or to discourage support of the program.

• Discover what symbols and ideas regarding man in space would be
stimulating in cultures whose support is desired, but whose
aspirations and ideals may not be similar to ours.
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APPENDIX A 1A

 
1. INTRODUCTION: GOALS AND METHODS

Footnotes

1. See introductory discussion to Chapter 7, "Attitudes and Values." For ageneral discussion of the impact of
innovation, see also Romer C. Barnett, Innovation: The Basis of Cultural Change, McGraw-Hill (1953).
2.” Although a program by program analysis is the best way to make reasonable forecasts of trends, such an
exercise contains a built-in bias that none of us can correct. How many of us just 20 years ago regarded
missiles and rockets -- unmanned aircraft -- as more than comic strip fantasy? Who of us had any
comprehension of atomic energy and the influence it would have on the budget? With our limited
perspective we tend to project only problems and programs that we either have now, or can reasonably
imagine, and hence most of us are bound to misrepresent or under represented the great changes that
probably will take place in future budgets." Samuel M. Cohn, "Problems in Estimating Federal Government
Expenditures, Journal of the American Statistical Association, Vol. 54 (December 1959), P. 719.
See also Senate Study No. 2 (prepared at the request of the Committee on Foreign Relations by Stanford
Research Institute), Possible Nonmilitary Scientific Developments and Their Potential Impact on Foreign
Policy Problems of the United States, 86th Congress, First Session (September 1959). A summary of the
expected future environment is to be found in Senate Study No. 9 (prepared at the request of the Committee
on Foreign Relations by The Brookings Institution), The Formulation and Administration of United States
Foreign Policy, 86th Congress, Second Session (January 1960). Note especially Appendix A, "The
Prospective Environment for Policymaking and Administration," by Harrison Brown. For other aspects of this
problem, see also Robert L. Heilbroner, The Future as History, Harper (1060).
[-1-/-2-]

As an example of the range of study pertinent to even one aspect of therange of research aspects
implicit in this report, see Robert J. Smith, "Comparative Studies in Anthropology of the Interrelations
Between Social and Technological Change," Human Organization, Vol. 16 (Spring 1957), pp. 30-36.

1.

This approach to stimulating additional research ideas and proposals, incontrast to an exhaustive2.
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listing herein, should be understood in the light of the NASA research capability discussed in Chapter
2.
See, for example, the whole issue of the American Psychologist, Vol. 10 (October 1955).3.
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2. COMMENTS ON THE ORGANIZATION AND FUNCTIONS OF A NASA SOCIAL SCIENCE RESEARCH CAPABILITY

There are no footnotes in this chapter.
[-3-]
{NOTE: This page was a bad image from NASA. I will identify those portions that can’t be read. - Dan Woolman]
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3. DEFINITIONS OF SATELLITE-BASED COMMUNICATIONS SYSTEMS

Footnotes

1. Key questions concerning television program content and the contingent (unreadable) . .ship between
audience and broadcaster were at issue on a CBS-TV "The Great Challenge," April 10, 1960. Moderated by
Howard K. Smith of CBS, the panel included Marguerite Higgins, of the New York Herald Tribune, Frank
Pace, Jr., former Secretary of the Army; Fred W. (unreadable) director of CBS television programs; Leo
Rosten, author and local magazine consultant; and Gilbert Seldes, Director, Annenberg School of
Communications, University of Pennsylvania. Central to the discussions was the following question: Should
programs be permitted to be (unreadable) to the lowest cormnon denominator, or should an effort be made
(unreadable) leadership in raising standards? Some of the panel members were adamant in maintaining that
television's role was to entertain and perhaps inform, but not to educate; it might not be proper to create
climate adverse to science and education, but it was equally improper to attempt to tutor an adult public. The
Spring 1960 issue of Daedalus contained a symposium on "Mass (unreadable) and Mass Media." From the
views expressed, three basic positions emerged on what mass media is doing to mass society--optimistic,
pessimisitic, ameliorative -- the last based on the view that what happens (unreadable) upon social response
to the media challenge. Some vital questions of political responsibility were also raised; for example, if
(unreadable) is an active responsibility, what role may the networks play in (unreadable) political questions?

2. See also Charles R. Wright, Mass Communications: A Sociological Perspective, Random House (1959),
Chapters 4 and 5. -s been a significant lack of official comment by Soviet s as to their plans for
communications satellites, but U.S. scientists who have had private conversations with Soviet space experts
report keen interest in this subject and considerable evidence of work in this area. Soviet scientists indicate
that they are centering their attention on synchronous (24-hr.) satellites in a 22,000 mi. high orbit, which are
particularly suited to global coverage. They also speak of new types of passive reflectors which could be
more effective than the metalized balloons that the National Aeronautics and Space Administration plans to
launch." Robert Hotz, "Global Television Program," Aviation Week an , Vol. 73 (August 8, 1960), p. 21. [-4- /
-5-]

3. The professional literature on this point is vast. For a good bibliography on the matter as well as an
excellent summary of what is and is not known, see Raymond A. Bauer and Alice H. Bauer, "American
Society and the Mass Media of Communication," to be published in the Journal of Social Issues early in
1961.

4. For greater detail about the systems, see House Hearings Before the Committee on Science and
Astronautics, Satellites for World Communication, 86th Congress, First Session (karch 3-4, 1959); and
House Staff Report of the Select Committee on Astronautics and Space Exploration, "Satellites as
Communication Relays," Space Handbook Astronautics and its Applications, 86th Congress, First Session
(1959), pp. 202-204.

5. "For instance, for useful satellite communication systems and for planetary probes one needs electronic
equipment, in some cases microwave tubes, with years of assured (not average) life. Even life on the
ground cannot in the end be sufficient, but it is at least necessary." John Pierce, "Space Fantasies," IRE
Transactions, January 1960, pp. 3-5.

6. See UNESCO, World Communications, 3rd edition (1956), where the world need for 350 million radio
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receivers is discussed; and George A. Codding, Broadcastin , Mouton & Co. (UNESCO, 1959).
[-3-]

7. Technical data derived chiefly from the following: Joint Technical Advisory Committee, "Propagation
Characteristics of the Radio Spectrum," Radio Spectrum Conservation, McGraw-Hill (1952); Senate Report
(prepared by Edward Wenk, Library of Congress) for the Committee on Aeronautical and Space Sciences,
"Technical Considerations in Radio Frequency Selection," Radio Frequency Control, 86th Congress, Second
Session (1960). See also "Radio Propagation Characteristics," pp. 12-14, and "Factors Affecting
Frequencies for Space Use," pp. 44-45, of preceding publication.
[-6-]

8. Directional gain refers to the definition of signal and is rated in "decibels" (dbs.). Local radio stations
normally have a 30-40 db. gain. The directive gain factor of 20 dbs. at 30 mc/s increases to 40 dbs. at 3,000
mc/a and goes to 50 dbs. at 30,000 mc/s. Directional gain can be achieved at either or both the transmitting
or receiving ends through antenna design. With directivity comes a narrowing radio beam width., which must
then be zeroed-in upon for reception.

9. "The problems of international agreement would initially appear imponderable, considering the many
conflicting and competing demands for radio service, the finite limits to the spectrum itself, the technical
difficulties in monitoring and policing the airwaves, the global character of radiowave propagation, the
consequent international aspect of frequency control, and the large number of different administrations
concerned with frequency allocation." Radio Frequency Control in Space Telecommunications, p. 23 (see
Note 7 for complete citation).

10. Based on an interview with a Federal Communications Commission official. On September 29, 1960, a
press release from the Commission stated that "the Commission took into account the filings and oral
testimony which resulted from its order of May 16, 1960, that reopened the record for receiving new data. It
held that, in view of present uncertainties, specific allocations for space communication cannot be made at
this time. In so doing, it pointed out that its separate Notice of Inquiry (Docket 13522) calls for comment by
March 1, 1961, as to space communication needs on a longer range basis and this information will assist the
Commission in preparing the United States position for future international conferences on the subject."
("Nonbroadcast and General Actions," Report No. 751, Federal Communications Commission, September
29, 1960.)

For another attitude on this matter, see Jay Holmes, "FCC Move May Kill World TV," Missiles and Rockets, Vol. 7 (October
17, 1960), pp. 10-11. [-7-]

11. "A passive satellite system which might be considered for commercial communication purposes is really
not as good as an active repeater system because it is susceptible to use by encroaching outsiders. In other
words, if Nation A establishes a series of space balloons as part of a basic reflector system and licenses
some private organization to charge for messages or charge other nations and individuals on a per message
basis, there is nothing to stop Nation B from utilizing the balloon satellites to transmit messages without any
payments therefor-unless agreed to by international regulation.. this point ... reflects a real problem in the
question of public versus private ownership on the one hand, against international ownership on the other."
(Correspondence with Aaron B. Nadel, Defense Electronics Division, General Electric Company.

12. In Europe, broadcasting systems generally evolved as an extension to the airwaves from ground
telecommunication networks. Thus, France, Portugal, Germany, Italy, and Luxembourg have licensed
concessions comparable to their telephone and telegraph systems. Some European countries--namely,
Finland, Belgium, Switzerland, and the United Kingdom--have set up public service monopolies with certain
operational autonomy. In Belgium, the governing council includes representatives of the two major national
groups, the Walloons and the Flemish, in addition to political and religious representation. Understandably,
national representation is also characteristic of the Swiss policy control group. France, Denmark, and
Norway have each set up a legal status similar to government departments with advisory policy bodies. in
Great Britain, the Postmaster General has veto power to prevent the BBC from becoming a state within a
state; it prohibits controversial topics, editorial opinions, political broadcasting, and commercial advertising.

Freedom of expression and laissez-faire are fundamental principles in United States broadcasting. The
Federal Communications Commission may not restrict the free expression of licensees, provided the "public
interest" is not violated. Views differ as to the proper balance between public service and private prerogative.
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In legal jargon, the very broad question of just what "public service" constitutes remains to be resolved within
the authority vested in the Federal Communications Commission.

Most of Latin America has commercial broadcasting similar to that of the United States. Varying regulations
emphasize the suppression of such abuses as libel, subversion, and the spreading of alarm or
despondency. In Cuba profanity or slang is forbidden. In Colombia unofficial reports on earthquakes are
banned, and in Mexico at least one fourth of the programs must be dedicated to Mexican music.
[-9-]

Canada's mixed system of private groups operating under public authority is somewhat similar to the
situation in Britain'; the system is based upon an ideology to maintain cultural levels and provide service to
minorities. Private broadcasting has been authorized to provide local service to remotely dispersed
audiences under licenses that attempt to prevent cultural inundation by the United States networks. The
description of systems in Europe and the Americas is summarized from George A. Codding, Broadcasting
Without Barriers, Mouton & Co. (UNESCO, 1959), pp. 38-44 .

See also Charles R. Wright, "Alternative Systems of Mass Communications: Selected Case Studies, " Mass
Communications: A Sociological Perspective, Random House (1959), pp. 18-23. Drawing from H. D.
Lasswell on the structure and function of communications insociety, Wright comes up with the functional
categories of (1) surveillance of the environment, (2) interpretation and prescription, and (3) transmission of
culture, including entertainment. In broad terms, national philosophies may be viewed as falling into one of
three groups:

(1) the public trust --those that place emphasis upon insuring a positive influence for the
common good, as in the British and Canadian systems;
(2) laissez-faire --those that are content to permit broadcasters to pursuetheir own paths as
long as they are not contrary to the public good, as in the United States;
(3) instrument of state control--those that seek to achieve conformity by social restructuring, as
in the Communist countries.

13. Case studies may be appropriate for better understanding the nature of this problem. What was the
rationale of TVA in providing low-cost power for regional development? How did TVA determine cost factors
in selling electricity? On what basis is AEC power technology being developed in terms of costing power to
eventual private consumers?

14. At issue between the government and the privately owned networks is the definition of "in the public
interest." Supreme Court Justice Felix Frankfurter ruled in the 1943 NBC chain broadcasting case that the
Federal Communications Commission is charged with securing the maximum benefit to all of the people.
See Fernand Terron and Lucien Solal, Legislation for Press, Film and Radio, UNESCO (1951). The 1956
FCC report, Public Service Responsibilities of Broadcast Licensees, has apparently never been seriously
implemented by enforcement authorities, according to an interview with a highly-placed member of the
Federal, Communications Commission.
[-9-]

15. See paper by Seymour Melman, Associate Professor of Management Engineering, Columbia University,
on "The Impact of the Patent System on Research," reprinted in House Hearings Before the Subcommittee
on Patents and Scientific Inventions, Property Rights in Inventions Made Under Federal Space Research
Contracts, 86th Congress, First Session, (August December 1959), pp. 913-974.

 
16. The 1950 Report of the President's Communications Policy Board recognized that special political,
social, and economic factors pertained to the telecommunications field, since the rapid pace of growth and
change in technologies affected the competitive position of the industry constituents, and investments were
conditioned by both public and private considerations.

17. Senate Report of Proceedings, Hearings Held Before Committee on Interstate and Foreign Commerce,
A Bill to Amend the Communications Act of 1934, as Amended, to Permit Consolidations or Merger of
International Telegraph and Marine Carriers, and for Other Purposes, 86th Congress, First Session (March
20, 1959). The issues at the hearings were particularly pertinent to questions of technology and free
competition, in each of which the national interest shares a stake. The international telegraph carriers
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argued that in order to compete for a fair share of the international communications market, new and
expensive radio transmission techniques would have to be financed and developed. The Attorney General's
office, contrary to most other government agencies, argued that the beat environment for technological
innovation was a free competitive one. Pros and cons of merger also appeared in the 1950 Report of the
President's Communications Policy Board. [-10-]

18. The three major sources of broadcast financing are (1) sponsoredadvertisement, (2) a listener's tax on
receiving sets, and (3) direct state subsidy. These sources of financing act as major determinants in broad
cast philosophy and program content. Commercial television is compelled by financial considerations to
adopt a style of program that will attract a large, steady, predictable, average audience. Public-supported
broadcasting, on the other hand, has an obligation to appeal to the fuller range of varied interests of many
types of audience.

Gerald Beadle, Director of the television service of the British Broadcasting Corporation, speaking in New
York, January 26, 1960, in comparing BBC with the commercially financed Independent Television Authority,
stressed the issue of social force. With private commercial sponsorship, the competition for popularity is
likely to prevail; where public interests control the media, the obligations to reflect national culture and to
enlighten tend to predominate.

19. Sometimes "irrational" factors are determinants. According to George A. Codding, who is the author of a
history of the International Telecommunications Union, nationalism influenced the spread of French
transmitter nets from Paris to the Belgian and Swiss borders before internal nets were installed. As for
"rational" factors, the number and dispersion of transmitters and receivers are chiefly conditioned by
geography, ownership, and frequency allocation.

Great Britain was forced by radio interference from the Continent to seek an early international agreement
on broadcast frequencies. Being limited to two high-power wave lengths for national coverage and
recognizing the vital social, economic, and political consequences of the broadcast media, it was then
decided to entrust both frequencies to a public corporation. After 1945, Germany found itself limited to the
higher frequency band widths for radio and TV broadcasting. Conversion of transmitters and receivers to
high-frequency FM was mandatory, but it has given Germany a good quality reception which has more than
offset the high cost of conversion. See Charles R. Wright, Mass Communications: A Sociological
Perspective, Random House (1959), p. 35.

20. The International Telecommunications Union is scheduled to hold a special plenary session on satellites
and space communications in 1963. The conference was to be held earlier, but the USSR asked for
postponement until it knew better which type of communication satellite would prove operative. (From an
interview with George A. Codding.) [-11-]

21. "The international Telecommunications Union, some might think, should be able to provide the needed
forum for policy-making and administration. The ITU for more than a century has been developing
integration in technical standards, operating procedures, and rates of common carriers of communications
by wire and radio. It also administers the policy on allocation of radio frequencies which is determined
periodically by its more than 100 member nations. It is the United Nations' special agency for
telecommunication affairs. It maintains close relations both with the UN and with other special agencies such
as UNESCO, as well as with such regional organizations as the European Broadcasting Union and the
international Radio
organization. It may well be that within the experience of the ITU and its associated organizations there may
be found the elements of organization and policy which might be extended to the world-wide arena as a
means of solving the present international problems of broadcasting, "The ITU, however, does not have the
jurisdiction to tackle these problems in the use of radio frequencies once allocated.... It is important to note
that the part to be played by the ITU in the use of outer space will be limited to technical and operational
aspects of the new telecommunications means to be developed. As regards the possible purposes for which
these means are used, the ITU is not responsible for contemplating any regulation or control." Dallas W.
Smythe, "SpaceSatellite Broadcasting: Threat or Promise?" Illinois Business Review, Vol. 17 (June 1960),p.
7. '

22. In the United States the prevailing standard is 525 lines/60 frames per second; in the UK 405/50; in most
of continental Europe 625/50; in France 819/50; Kinescope 35 mm. recording suggests an alternative for
interchange in place of TV tapes; the quality is not as good as TV tapes, but it costs only $60 per hour as
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compared with $290 per hour for tape. Standards are constantly being improved and the conversion factor
does not seem to be a foreseeable barrier with the advancing state of the art. The demand for rapid relay of
TV video-tape has led to new techniques in converting tapes from one national system to another. [-12-]

A communications satellite would conceivably obviate the kind of routing that was necessary to transmit TV
coverage on the Eisenhower arrival in Europe last December. From Paris, using the French television
standard of 819/50, pictures traveled over the Euravision circuit, across the English Channel via radio,
thence over BBC's super- , high frequency TV, and from there the pictures were converted on BBC
equipment to American television standards of 525/60. The picture signals were then sent by radio to
London Airport, where they were recorded on video magnetic tape and integrated with sound signals fed in
from Paris. Resulting tapes were then flown to New York for direct transmission over the American networks.

It is pertinent to note that, even if it is feasible to receive U.S. TV signals on private receivers in the United
States present technologies require more lines to the inch for good reception than present receivers are
designed for. It is not clear, of course, whether the perceived advantages of satellite reception would provide
sufficient demand for new receivers to make the whole operation profitable.

23. According to a United Press dispatch in the Washington Post and Times Herald (October 20, 1960),
"Year-Old Explorer Won't Take Exit Cue." The satellite was supposed to go silent after one year; however,
the silencer failed to operate and Explorer went on "braying its way around the world."

24. Interviews with appropriate persons in the United States Information Agency and the International
Cooperation Administration indicate that research on the semantics of local languages is very necessary if
communications programs are to be effective. Some sense of the magnitude of this problem is indicated by
the following description of audiences in an African nation, as provided by a respondent from the Voice of
America:

1. The intellectuals: university graduates, classified as "the erudite," speaking English; listen to
the BBC Third Program. Estimated audience, 200, including 15 Africans.
2. The educated: high school graduates, speaking English and the vernacular; listen to public
affairs programs and both western and native music. Estimated audience, I million Africans.
3. The literate: primary school education, speaking only the vernacular; interested in and
perhaps listen to world news, how-to-do-it programs, and native music. Estimated audience, 4
million Africans.
4. The illiterate: Bush people without education, speaking only the vernacular, but difficult to
communicate to even in vernacular; listen to tribal music only. Estimated audience 16 million
Africans. [-13-]

25. Remarks of Jean D'Arcy as quoted in Dallas W. Smythe, Report to The President on Sabbatical Study ,
Institute of Communications Research, University of Illinois, pp. 15-16.

26. Moving across cultural lines is a major obstacle in extending Commercial broadcasting abroad, making it
difficult to correlate sponsors and audience markets and to formulate suitable broadcasting material. CBS
indicated that only one and a half hours of direct programming from the United States to Cuba has taken
place in the last four years over the AT&T hookup between Miami and Havana. The question of commercial
sponsorship in a Cuban market and language barriers seem to be major obstacles. Even in Canada, only
four out of the eighty hours of weekly broadcasting are supported by American sponsors.

27. "One possible communications system designed to conform to general human patterns of work and
recreation would have a single programmed multi-channel broadcasting and 'Courier' type active satellite
with considerable storage capacity, This satellite would be positioned so as to maintain a 'dawn-dusk' orbit,
thus passing near almost every point on earth at least once at the beginning of the local working day, when it
might transmit general news and deliver privately addressed messages sent on passages over all parts of
the world during the previous 24 hours; and again in the evening, when it might receive accounts of news
generated during the day and messages to be relayed to addressees and transmit news and entertainment
as appropriate. A single central command station located in one of the polar regions would be able to
program the satellite appropriately at the start of each circuit round the earth, taking into account the
particular centers of population or offices along the route and the messages to be delivered in the course of
the forthcoming circuit.
[-14-]
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"Such a system would not provide instant world-wide communications and, because signals would be stored
and not repeated instantaneously, the capacity would be limited. Nevertheless, it might well handle a sizable
number of those commercial messages, news items, or routine information services such as weather
reports, which either are needed or are prepared at the beginning or end of the working day or during the
evening entertainment hours and involve very broad or long-distance
distribution. Standard radio, television, or facsimile receivers at any point on earth would be able to receive
the information broadcast directly as the satellite passed within range in the morning or evening, and, with
appropriate equipment, government agencies, service industries, businesses, or individuals could send or
receive suitably addressed messages. Such a system thus illustrates the possibility that new technology
could not only be made to conform to man's prevailing behavior patterns but might permit a reintroduction of
routines now regrettably lost (according to some critics), but first developed when all long-distance
communications were received or dispatched with the arrival and departure of the mail train, the packet
boat, or the postman proceeding on his appointed rounds." (Correspondence with Christopher Wright,
Executive Director of the Council for Atomic Age Studies, Columbia University.)

28. Bell Laboratories now has under development, as an alternative to high-capacity/low-cost
communications, a "waveguide" pipe capable of transmitting 200 TV or 200,000 voice channels; this system
may eventually prove more economical than radio relay, and it is uninhibited by the natural phenomena
limiting both atmospheric and space transmission.

29. "With radio and magazines (which get incredible distribution in the most remote places) and movies
(ditto), to say nothing of television, we are getting into a completely new set of circumstances -- where the
most uneducated people who speak no modern world language have nevertheless a picture of the world far
from home and a sense of the style of different national or regional communication patterns and ideas for
which they are by no means dependent on the views of educated people in their own country, or certainly
not necessarily so, and whose judgment and sophistication about these matters may hardly be known to the
educated who have little contact with rural or backward or tribal peoples in their own country. This is an
unprecedented situation, where one has no way of knowing what is known, what the gaps are, what the
interpretations are from any easy method of inspection. I suspect also that one would run into many
variations of the problem we have here in interviewing and observing the so-called uneducated."
(Correspondence with Dr. Rhoda Metraux, Associate Director of Project on the Factor of Allopsychic
Orientation in Mental Health, American Museum of Natural History.)
[-15-]

30. A good statement of this attitude and the arguments for the use of communications satellites is to be
found in "World-Wide Communication with Earth Satellites," by Dr. Henry Busignies and Louis Pollack,
Signal, Vol. 14, (June 1960), pp. 32ff.

31. See, for example, Norbert Weiner, The Human Use Of Human Beings: Cybernetics and Society (revised
ad.), Houghton Mifflin, 1954. Also see Louis J. Halle, "The Natural History of Man's Emergence Into Space,"
in International Political Implications of Activities in Outer Space, Joseph M. Goldsen, ed., RAND
Corporation Report R-362-RC (1960), pp. 193208.

32. Long-time observers of the UN frequently point out that there is a definite tendency, especially at the
Secretariat level, to become increasingly more identified with others from other nations working on the same
problem.

33. As an example of remote data processing technology today, consider the following from the AT&T 1959
Annual Report: "Data-Phone service enables machines to talk to machines, using suitable parts of the same
network over which people talk with people. Connections are put through just as telephone calls are, and
equipment provided by the telephone company converts the signals from the business machines into a form
which can be sent over the telephone network. Even the largest high-speed computers can exchange
information in this way.... In addition to carrying data over the regular telephone network, we also use special
'broadband' circuits to send great quantities of data at high speeds. One such circuit today, for example,
directly connects computer centers in different plants of a missile manufacturer; it will transmit as much
information in 45 seconds as will be found in a 50,000-word book. There are also many military needs for
transmitting data very fast." "Data Processing," AT&T Annual Report 1959, pp.7-9. See also Alfred R. Zipser,
"Machines Talk to Each Other Over the Nation's Telephones," New York Times, October 16, 1960, Fl.
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[-16-]

34. Some of the research being conducted by the Boston firm of Itek Corporation should provide good case
study material on the possibilities for a library search code permitting creative scholarship.

35. The techniques developed by the American Management Association for "gaming" complex industrial
and business decisions, using top businessmen as the players, might well be applied to this problem. See
Elizabeth Marting, ad., Top Management_Decision Simulation: The AMA Approach, American Management
Association (1957).

36. See, for example, Margaret Mead, New Lives for Old, Morrow (1956), especially Chapter 18; and
Margaret Mead, ad., Cultural Patterns and Technical Change (UNESCO), Columbia University Press:
International Documents Service (1953); reprinted by Mentor Books (June 1955).

37. "The secular evolution of a participant society appears to involve a regular sequence of three phases.
Urbanization comes first, for cities alone have developed the complex of skills and resources which
characterize the modern industrial economy. Within this urban matrix develop both of the attributes which
distinguish the next two phases @- literacy and media growth. There is a close reciprocal relationship
between these, for the literate develop the media which in turn spread literacy. But, historically, literacy
performs the key function in the second phase. The capacity to read, at first acquired by relatively few
people, equips them to perform the varied tasks required in the modernizing society. Not until the third
phase, when the elaborate technology of industrial development is fairly well advanced, does a society begin
to produce newspapers, radio networks, and motion pictures on a massive scale. This, in turn, accelerates
the spread of literacy. out of this interaction develop those institutions of participation (e.g., voting) which we
find in all advanced modern societies. For countries in transition today, these high correlation’s suggest that
literacy and media participation may be considered as a supply-and-demand reciprocal in a communication
market whose locus, at least in its historical inception, can only be urban." Daniel Lerner, The Passing of
Traditional Society, Free Press (1958), p. 60.
[-17-]

38. See Cultural Patterns and Technical Change, Margaret Mead, ed., prepared for UNESCO and reprinted
by Mentor Books (June 1955). Many organizations are doing work in these areas, including the
PhelpsStdkes Foundation and the Society for the Investigation of Human Ecology.

39. See Note 1; also see Joseph T. Klepper, Effects of Mass Communications, Free Press (1960), Carl I.
Hovland, "Effects of Mass Media of Communication," in Gardner Lindzey, ad., Handbook of Social
Psychology, Addison-Wesley Press (1954), Part II, pp. 1062-1103, and Leo Bogart, The Age of Television,
Ungar (1956).

40. "It is not hard to visualize the impact on peoples of the world of being able to watch on-the-spot
deliberations of the United Nations, the U.S. Congress, the British Parliament, or the Supreme Soviet in
hours of crisis. A global television system would also enable a nation to actually how the fruits of its
economic system and its culture to millions of people scattered around the globe." Robert Hotz, "Global
Television Program," Aviation Week and Space Technology, Vol. 73 (August 8, 1960), P. 21.
This is a typical statement of hope or assumption about the impact of TV. The fact is, of course, that it is very
hard to "visualize the impact." In connection with this, see the issue of the Public opinion Quarterly referred
to below (Note 42), especially the section entitled "Images, Definitions, and Audience Reactions in
International Communications."

41. On the complex problem of changing biases through exposure to facts see Milton Rokeach, The Open
and Closed Mind, Basic Books (1960), and Leon Festinger, Theory of Cognitive Dissonance, Row, Peterson
(1957).

42. As an example of the power of communications under the right circumstances to alter authority patterns,
see Daniel Lerner, "The Grocer and the Chief: A Parable" in The Passing of Traditional Society, Free Press
(1958). Also see the special issue of Public Opinion Quarterly , Vol. 20 (Spring 1956), devoted to "Studies in
Political Communication," with Ithiel de Sola Pool as guest editor.
[-18-]
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43. When this matter was discussed in some detail with two members of the Economic Development
Institute of the International Bank for Reconstruction and Development, they ventured the opinion that
closed circuit international TV could expand the type of activity presently under way in which EDI invites
senior ministerial officials from the underdeveloped areas for a six-month period of seminars designed to
provide an integrated approach to economic development problems.

44. In this regard, it is interesting to note the growing sentiment that national nomination conventions may
have outlived their usefulness because of the several effects of television on the purposes and
consequences of convention activities.

45. The research of such people as Alex Bavelas, particularly his studies conducted when he was at MIT
and at the Bell Telephone Laboratories, the work of Harold Guetzkow and associates at Northwestern
University, and research of the kind conducted by Robert F. Bales at the Department of Social Relations,
Harvard University, would be most pertinent to a better understanding of these problems.
[-19-]

Return
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APPENDIX A 1A

 
1. INTRODUCTION: GOALS AND METHODS

Footnotes

1. See introductory discussion to Chapter 7, "Attitudes and Values." For ageneral discussion of the impact of
innovation, see also Romer C. Barnett, Innovation: The Basis of Cultural Change, McGraw-Hill (1953).
2.” Although a program by program analysis is the best way to make reasonable forecasts of trends, such an
exercise contains a built-in bias that none of us can correct. How many of us just 20 years ago regarded
missiles and rockets -- unmanned aircraft -- as more than comic strip fantasy? Who of us had any
comprehension of atomic energy and the influence it would have on the budget? With our limited
perspective we tend to project only problems and programs that we either have now, or can reasonably
imagine, and hence most of us are bound to misrepresent or under represented the great changes that
probably will take place in future budgets." Samuel M. Cohn, "Problems in Estimating Federal Government
Expenditures, Journal of the American Statistical Association, Vol. 54 (December 1959), P. 719.
See also Senate Study No. 2 (prepared at the request of the Committee on Foreign Relations by Stanford
Research Institute), Possible Nonmilitary Scientific Developments and Their Potential Impact on Foreign
Policy Problems of the United States, 86th Congress, First Session (September 1959). A summary of the
expected future environment is to be found in Senate Study No. 9 (prepared at the request of the Committee
on Foreign Relations by The Brookings Institution), The Formulation and Administration of United States
Foreign Policy, 86th Congress, Second Session (January 1960). Note especially Appendix A, "The
Prospective Environment for Policymaking and Administration," by Harrison Brown. For other aspects of this
problem, see also Robert L. Heilbroner, The Future as History, Harper (1060).
[-1-/-2-]

As an example of the range of study pertinent to even one aspect of therange of research aspects
implicit in this report, see Robert J. Smith, "Comparative Studies in Anthropology of the Interrelations
Between Social and Technological Change," Human Organization, Vol. 16 (Spring 1957), pp. 30-36.

1.

This approach to stimulating additional research ideas and proposals, incontrast to an exhaustive2.
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listing herein, should be understood in the light of the NASA research capability discussed in Chapter
2.
See, for example, the whole issue of the American Psychologist, Vol. 10 (October 1955).3.

Return

 
2. COMMENTS ON THE ORGANIZATION AND FUNCTIONS OF A NASA SOCIAL SCIENCE RESEARCH CAPABILITY

There are no footnotes in this chapter.
[-3-]
{NOTE: This page was a bad image from NASA. I will identify those portions that can’t be read. - Dan Woolman]

 
Return

3. DEFINITIONS OF SATELLITE-BASED COMMUNICATIONS SYSTEMS

Footnotes

1. Key questions concerning television program content and the contingent (unreadable) . .ship between
audience and broadcaster were at issue on a CBS-TV "The Great Challenge," April 10, 1960. Moderated by
Howard K. Smith of CBS, the panel included Marguerite Higgins, of the New York Herald Tribune, Frank
Pace, Jr., former Secretary of the Army; Fred W. (unreadable) director of CBS television programs; Leo
Rosten, author and local magazine consultant; and Gilbert Seldes, Director, Annenberg School of
Communications, University of Pennsylvania. Central to the discussions was the following question: Should
programs be permitted to be (unreadable) to the lowest cormnon denominator, or should an effort be made
(unreadable) leadership in raising standards? Some of the panel members were adamant in maintaining that
television's role was to entertain and perhaps inform, but not to educate; it might not be proper to create
climate adverse to science and education, but it was equally improper to attempt to tutor an adult public. The
Spring 1960 issue of Daedalus contained a symposium on "Mass (unreadable) and Mass Media." From the
views expressed, three basic positions emerged on what mass media is doing to mass society--optimistic,
pessimisitic, ameliorative -- the last based on the view that what happens (unreadable) upon social response
to the media challenge. Some vital questions of political responsibility were also raised; for example, if
(unreadable) is an active responsibility, what role may the networks play in (unreadable) political questions?

2. See also Charles R. Wright, Mass Communications: A Sociological Perspective, Random House (1959),
Chapters 4 and 5. -s been a significant lack of official comment by Soviet s as to their plans for
communications satellites, but U.S. scientists who have had private conversations with Soviet space experts
report keen interest in this subject and considerable evidence of work in this area. Soviet scientists indicate
that they are centering their attention on synchronous (24-hr.) satellites in a 22,000 mi. high orbit, which are
particularly suited to global coverage. They also speak of new types of passive reflectors which could be
more effective than the metalized balloons that the National Aeronautics and Space Administration plans to
launch." Robert Hotz, "Global Television Program," Aviation Week an , Vol. 73 (August 8, 1960), p. 21. [-4- /
-5-]

3. The professional literature on this point is vast. For a good bibliography on the matter as well as an
excellent summary of what is and is not known, see Raymond A. Bauer and Alice H. Bauer, "American
Society and the Mass Media of Communication," to be published in the Journal of Social Issues early in
1961.

4. For greater detail about the systems, see House Hearings Before the Committee on Science and
Astronautics, Satellites for World Communication, 86th Congress, First Session (karch 3-4, 1959); and
House Staff Report of the Select Committee on Astronautics and Space Exploration, "Satellites as
Communication Relays," Space Handbook Astronautics and its Applications, 86th Congress, First Session
(1959), pp. 202-204.

5. "For instance, for useful satellite communication systems and for planetary probes one needs electronic
equipment, in some cases microwave tubes, with years of assured (not average) life. Even life on the
ground cannot in the end be sufficient, but it is at least necessary." John Pierce, "Space Fantasies," IRE
Transactions, January 1960, pp. 3-5.

6. See UNESCO, World Communications, 3rd edition (1956), where the world need for 350 million radio
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receivers is discussed; and George A. Codding, Broadcastin , Mouton & Co. (UNESCO, 1959).
[-3-]

7. Technical data derived chiefly from the following: Joint Technical Advisory Committee, "Propagation
Characteristics of the Radio Spectrum," Radio Spectrum Conservation, McGraw-Hill (1952); Senate Report
(prepared by Edward Wenk, Library of Congress) for the Committee on Aeronautical and Space Sciences,
"Technical Considerations in Radio Frequency Selection," Radio Frequency Control, 86th Congress, Second
Session (1960). See also "Radio Propagation Characteristics," pp. 12-14, and "Factors Affecting
Frequencies for Space Use," pp. 44-45, of preceding publication.
[-6-]

8. Directional gain refers to the definition of signal and is rated in "decibels" (dbs.). Local radio stations
normally have a 30-40 db. gain. The directive gain factor of 20 dbs. at 30 mc/s increases to 40 dbs. at 3,000
mc/a and goes to 50 dbs. at 30,000 mc/s. Directional gain can be achieved at either or both the transmitting
or receiving ends through antenna design. With directivity comes a narrowing radio beam width., which must
then be zeroed-in upon for reception.

9. "The problems of international agreement would initially appear imponderable, considering the many
conflicting and competing demands for radio service, the finite limits to the spectrum itself, the technical
difficulties in monitoring and policing the airwaves, the global character of radiowave propagation, the
consequent international aspect of frequency control, and the large number of different administrations
concerned with frequency allocation." Radio Frequency Control in Space Telecommunications, p. 23 (see
Note 7 for complete citation).

10. Based on an interview with a Federal Communications Commission official. On September 29, 1960, a
press release from the Commission stated that "the Commission took into account the filings and oral
testimony which resulted from its order of May 16, 1960, that reopened the record for receiving new data. It
held that, in view of present uncertainties, specific allocations for space communication cannot be made at
this time. In so doing, it pointed out that its separate Notice of Inquiry (Docket 13522) calls for comment by
March 1, 1961, as to space communication needs on a longer range basis and this information will assist the
Commission in preparing the United States position for future international conferences on the subject."
("Nonbroadcast and General Actions," Report No. 751, Federal Communications Commission, September
29, 1960.)

For another attitude on this matter, see Jay Holmes, "FCC Move May Kill World TV," Missiles and Rockets, Vol. 7 (October
17, 1960), pp. 10-11. [-7-]

11. "A passive satellite system which might be considered for commercial communication purposes is really
not as good as an active repeater system because it is susceptible to use by encroaching outsiders. In other
words, if Nation A establishes a series of space balloons as part of a basic reflector system and licenses
some private organization to charge for messages or charge other nations and individuals on a per message
basis, there is nothing to stop Nation B from utilizing the balloon satellites to transmit messages without any
payments therefor-unless agreed to by international regulation.. this point ... reflects a real problem in the
question of public versus private ownership on the one hand, against international ownership on the other."
(Correspondence with Aaron B. Nadel, Defense Electronics Division, General Electric Company.

12. In Europe, broadcasting systems generally evolved as an extension to the airwaves from ground
telecommunication networks. Thus, France, Portugal, Germany, Italy, and Luxembourg have licensed
concessions comparable to their telephone and telegraph systems. Some European countries--namely,
Finland, Belgium, Switzerland, and the United Kingdom--have set up public service monopolies with certain
operational autonomy. In Belgium, the governing council includes representatives of the two major national
groups, the Walloons and the Flemish, in addition to political and religious representation. Understandably,
national representation is also characteristic of the Swiss policy control group. France, Denmark, and
Norway have each set up a legal status similar to government departments with advisory policy bodies. in
Great Britain, the Postmaster General has veto power to prevent the BBC from becoming a state within a
state; it prohibits controversial topics, editorial opinions, political broadcasting, and commercial advertising.

Freedom of expression and laissez-faire are fundamental principles in United States broadcasting. The
Federal Communications Commission may not restrict the free expression of licensees, provided the "public
interest" is not violated. Views differ as to the proper balance between public service and private prerogative.

Footnotes for Proposed Studies on the Implications of Peaceful Space Ac... http://www.bibliotecapleyades.net/brooking/brookings_footnotes01.htm...

4 of 10 6/16/2012 5:54 PM



In legal jargon, the very broad question of just what "public service" constitutes remains to be resolved within
the authority vested in the Federal Communications Commission.

Most of Latin America has commercial broadcasting similar to that of the United States. Varying regulations
emphasize the suppression of such abuses as libel, subversion, and the spreading of alarm or
despondency. In Cuba profanity or slang is forbidden. In Colombia unofficial reports on earthquakes are
banned, and in Mexico at least one fourth of the programs must be dedicated to Mexican music.
[-9-]

Canada's mixed system of private groups operating under public authority is somewhat similar to the
situation in Britain'; the system is based upon an ideology to maintain cultural levels and provide service to
minorities. Private broadcasting has been authorized to provide local service to remotely dispersed
audiences under licenses that attempt to prevent cultural inundation by the United States networks. The
description of systems in Europe and the Americas is summarized from George A. Codding, Broadcasting
Without Barriers, Mouton & Co. (UNESCO, 1959), pp. 38-44 .

See also Charles R. Wright, "Alternative Systems of Mass Communications: Selected Case Studies, " Mass
Communications: A Sociological Perspective, Random House (1959), pp. 18-23. Drawing from H. D.
Lasswell on the structure and function of communications insociety, Wright comes up with the functional
categories of (1) surveillance of the environment, (2) interpretation and prescription, and (3) transmission of
culture, including entertainment. In broad terms, national philosophies may be viewed as falling into one of
three groups:

(1) the public trust --those that place emphasis upon insuring a positive influence for the
common good, as in the British and Canadian systems;
(2) laissez-faire --those that are content to permit broadcasters to pursuetheir own paths as
long as they are not contrary to the public good, as in the United States;
(3) instrument of state control--those that seek to achieve conformity by social restructuring, as
in the Communist countries.

13. Case studies may be appropriate for better understanding the nature of this problem. What was the
rationale of TVA in providing low-cost power for regional development? How did TVA determine cost factors
in selling electricity? On what basis is AEC power technology being developed in terms of costing power to
eventual private consumers?

14. At issue between the government and the privately owned networks is the definition of "in the public
interest." Supreme Court Justice Felix Frankfurter ruled in the 1943 NBC chain broadcasting case that the
Federal Communications Commission is charged with securing the maximum benefit to all of the people.
See Fernand Terron and Lucien Solal, Legislation for Press, Film and Radio, UNESCO (1951). The 1956
FCC report, Public Service Responsibilities of Broadcast Licensees, has apparently never been seriously
implemented by enforcement authorities, according to an interview with a highly-placed member of the
Federal, Communications Commission.
[-9-]

15. See paper by Seymour Melman, Associate Professor of Management Engineering, Columbia University,
on "The Impact of the Patent System on Research," reprinted in House Hearings Before the Subcommittee
on Patents and Scientific Inventions, Property Rights in Inventions Made Under Federal Space Research
Contracts, 86th Congress, First Session, (August December 1959), pp. 913-974.

 
16. The 1950 Report of the President's Communications Policy Board recognized that special political,
social, and economic factors pertained to the telecommunications field, since the rapid pace of growth and
change in technologies affected the competitive position of the industry constituents, and investments were
conditioned by both public and private considerations.

17. Senate Report of Proceedings, Hearings Held Before Committee on Interstate and Foreign Commerce,
A Bill to Amend the Communications Act of 1934, as Amended, to Permit Consolidations or Merger of
International Telegraph and Marine Carriers, and for Other Purposes, 86th Congress, First Session (March
20, 1959). The issues at the hearings were particularly pertinent to questions of technology and free
competition, in each of which the national interest shares a stake. The international telegraph carriers
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argued that in order to compete for a fair share of the international communications market, new and
expensive radio transmission techniques would have to be financed and developed. The Attorney General's
office, contrary to most other government agencies, argued that the beat environment for technological
innovation was a free competitive one. Pros and cons of merger also appeared in the 1950 Report of the
President's Communications Policy Board. [-10-]

18. The three major sources of broadcast financing are (1) sponsoredadvertisement, (2) a listener's tax on
receiving sets, and (3) direct state subsidy. These sources of financing act as major determinants in broad
cast philosophy and program content. Commercial television is compelled by financial considerations to
adopt a style of program that will attract a large, steady, predictable, average audience. Public-supported
broadcasting, on the other hand, has an obligation to appeal to the fuller range of varied interests of many
types of audience.

Gerald Beadle, Director of the television service of the British Broadcasting Corporation, speaking in New
York, January 26, 1960, in comparing BBC with the commercially financed Independent Television Authority,
stressed the issue of social force. With private commercial sponsorship, the competition for popularity is
likely to prevail; where public interests control the media, the obligations to reflect national culture and to
enlighten tend to predominate.

19. Sometimes "irrational" factors are determinants. According to George A. Codding, who is the author of a
history of the International Telecommunications Union, nationalism influenced the spread of French
transmitter nets from Paris to the Belgian and Swiss borders before internal nets were installed. As for
"rational" factors, the number and dispersion of transmitters and receivers are chiefly conditioned by
geography, ownership, and frequency allocation.

Great Britain was forced by radio interference from the Continent to seek an early international agreement
on broadcast frequencies. Being limited to two high-power wave lengths for national coverage and
recognizing the vital social, economic, and political consequences of the broadcast media, it was then
decided to entrust both frequencies to a public corporation. After 1945, Germany found itself limited to the
higher frequency band widths for radio and TV broadcasting. Conversion of transmitters and receivers to
high-frequency FM was mandatory, but it has given Germany a good quality reception which has more than
offset the high cost of conversion. See Charles R. Wright, Mass Communications: A Sociological
Perspective, Random House (1959), p. 35.

20. The International Telecommunications Union is scheduled to hold a special plenary session on satellites
and space communications in 1963. The conference was to be held earlier, but the USSR asked for
postponement until it knew better which type of communication satellite would prove operative. (From an
interview with George A. Codding.) [-11-]

21. "The international Telecommunications Union, some might think, should be able to provide the needed
forum for policy-making and administration. The ITU for more than a century has been developing
integration in technical standards, operating procedures, and rates of common carriers of communications
by wire and radio. It also administers the policy on allocation of radio frequencies which is determined
periodically by its more than 100 member nations. It is the United Nations' special agency for
telecommunication affairs. It maintains close relations both with the UN and with other special agencies such
as UNESCO, as well as with such regional organizations as the European Broadcasting Union and the
international Radio
organization. It may well be that within the experience of the ITU and its associated organizations there may
be found the elements of organization and policy which might be extended to the world-wide arena as a
means of solving the present international problems of broadcasting, "The ITU, however, does not have the
jurisdiction to tackle these problems in the use of radio frequencies once allocated.... It is important to note
that the part to be played by the ITU in the use of outer space will be limited to technical and operational
aspects of the new telecommunications means to be developed. As regards the possible purposes for which
these means are used, the ITU is not responsible for contemplating any regulation or control." Dallas W.
Smythe, "SpaceSatellite Broadcasting: Threat or Promise?" Illinois Business Review, Vol. 17 (June 1960),p.
7. '

22. In the United States the prevailing standard is 525 lines/60 frames per second; in the UK 405/50; in most
of continental Europe 625/50; in France 819/50; Kinescope 35 mm. recording suggests an alternative for
interchange in place of TV tapes; the quality is not as good as TV tapes, but it costs only $60 per hour as
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compared with $290 per hour for tape. Standards are constantly being improved and the conversion factor
does not seem to be a foreseeable barrier with the advancing state of the art. The demand for rapid relay of
TV video-tape has led to new techniques in converting tapes from one national system to another. [-12-]

A communications satellite would conceivably obviate the kind of routing that was necessary to transmit TV
coverage on the Eisenhower arrival in Europe last December. From Paris, using the French television
standard of 819/50, pictures traveled over the Euravision circuit, across the English Channel via radio,
thence over BBC's super- , high frequency TV, and from there the pictures were converted on BBC
equipment to American television standards of 525/60. The picture signals were then sent by radio to
London Airport, where they were recorded on video magnetic tape and integrated with sound signals fed in
from Paris. Resulting tapes were then flown to New York for direct transmission over the American networks.

It is pertinent to note that, even if it is feasible to receive U.S. TV signals on private receivers in the United
States present technologies require more lines to the inch for good reception than present receivers are
designed for. It is not clear, of course, whether the perceived advantages of satellite reception would provide
sufficient demand for new receivers to make the whole operation profitable.

23. According to a United Press dispatch in the Washington Post and Times Herald (October 20, 1960),
"Year-Old Explorer Won't Take Exit Cue." The satellite was supposed to go silent after one year; however,
the silencer failed to operate and Explorer went on "braying its way around the world."

24. Interviews with appropriate persons in the United States Information Agency and the International
Cooperation Administration indicate that research on the semantics of local languages is very necessary if
communications programs are to be effective. Some sense of the magnitude of this problem is indicated by
the following description of audiences in an African nation, as provided by a respondent from the Voice of
America:

1. The intellectuals: university graduates, classified as "the erudite," speaking English; listen to
the BBC Third Program. Estimated audience, 200, including 15 Africans.
2. The educated: high school graduates, speaking English and the vernacular; listen to public
affairs programs and both western and native music. Estimated audience, I million Africans.
3. The literate: primary school education, speaking only the vernacular; interested in and
perhaps listen to world news, how-to-do-it programs, and native music. Estimated audience, 4
million Africans.
4. The illiterate: Bush people without education, speaking only the vernacular, but difficult to
communicate to even in vernacular; listen to tribal music only. Estimated audience 16 million
Africans. [-13-]

25. Remarks of Jean D'Arcy as quoted in Dallas W. Smythe, Report to The President on Sabbatical Study ,
Institute of Communications Research, University of Illinois, pp. 15-16.

26. Moving across cultural lines is a major obstacle in extending Commercial broadcasting abroad, making it
difficult to correlate sponsors and audience markets and to formulate suitable broadcasting material. CBS
indicated that only one and a half hours of direct programming from the United States to Cuba has taken
place in the last four years over the AT&T hookup between Miami and Havana. The question of commercial
sponsorship in a Cuban market and language barriers seem to be major obstacles. Even in Canada, only
four out of the eighty hours of weekly broadcasting are supported by American sponsors.

27. "One possible communications system designed to conform to general human patterns of work and
recreation would have a single programmed multi-channel broadcasting and 'Courier' type active satellite
with considerable storage capacity, This satellite would be positioned so as to maintain a 'dawn-dusk' orbit,
thus passing near almost every point on earth at least once at the beginning of the local working day, when it
might transmit general news and deliver privately addressed messages sent on passages over all parts of
the world during the previous 24 hours; and again in the evening, when it might receive accounts of news
generated during the day and messages to be relayed to addressees and transmit news and entertainment
as appropriate. A single central command station located in one of the polar regions would be able to
program the satellite appropriately at the start of each circuit round the earth, taking into account the
particular centers of population or offices along the route and the messages to be delivered in the course of
the forthcoming circuit.
[-14-]
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"Such a system would not provide instant world-wide communications and, because signals would be stored
and not repeated instantaneously, the capacity would be limited. Nevertheless, it might well handle a sizable
number of those commercial messages, news items, or routine information services such as weather
reports, which either are needed or are prepared at the beginning or end of the working day or during the
evening entertainment hours and involve very broad or long-distance
distribution. Standard radio, television, or facsimile receivers at any point on earth would be able to receive
the information broadcast directly as the satellite passed within range in the morning or evening, and, with
appropriate equipment, government agencies, service industries, businesses, or individuals could send or
receive suitably addressed messages. Such a system thus illustrates the possibility that new technology
could not only be made to conform to man's prevailing behavior patterns but might permit a reintroduction of
routines now regrettably lost (according to some critics), but first developed when all long-distance
communications were received or dispatched with the arrival and departure of the mail train, the packet
boat, or the postman proceeding on his appointed rounds." (Correspondence with Christopher Wright,
Executive Director of the Council for Atomic Age Studies, Columbia University.)

28. Bell Laboratories now has under development, as an alternative to high-capacity/low-cost
communications, a "waveguide" pipe capable of transmitting 200 TV or 200,000 voice channels; this system
may eventually prove more economical than radio relay, and it is uninhibited by the natural phenomena
limiting both atmospheric and space transmission.

29. "With radio and magazines (which get incredible distribution in the most remote places) and movies
(ditto), to say nothing of television, we are getting into a completely new set of circumstances -- where the
most uneducated people who speak no modern world language have nevertheless a picture of the world far
from home and a sense of the style of different national or regional communication patterns and ideas for
which they are by no means dependent on the views of educated people in their own country, or certainly
not necessarily so, and whose judgment and sophistication about these matters may hardly be known to the
educated who have little contact with rural or backward or tribal peoples in their own country. This is an
unprecedented situation, where one has no way of knowing what is known, what the gaps are, what the
interpretations are from any easy method of inspection. I suspect also that one would run into many
variations of the problem we have here in interviewing and observing the so-called uneducated."
(Correspondence with Dr. Rhoda Metraux, Associate Director of Project on the Factor of Allopsychic
Orientation in Mental Health, American Museum of Natural History.)
[-15-]

30. A good statement of this attitude and the arguments for the use of communications satellites is to be
found in "World-Wide Communication with Earth Satellites," by Dr. Henry Busignies and Louis Pollack,
Signal, Vol. 14, (June 1960), pp. 32ff.

31. See, for example, Norbert Weiner, The Human Use Of Human Beings: Cybernetics and Society (revised
ad.), Houghton Mifflin, 1954. Also see Louis J. Halle, "The Natural History of Man's Emergence Into Space,"
in International Political Implications of Activities in Outer Space, Joseph M. Goldsen, ed., RAND
Corporation Report R-362-RC (1960), pp. 193208.

32. Long-time observers of the UN frequently point out that there is a definite tendency, especially at the
Secretariat level, to become increasingly more identified with others from other nations working on the same
problem.

33. As an example of remote data processing technology today, consider the following from the AT&T 1959
Annual Report: "Data-Phone service enables machines to talk to machines, using suitable parts of the same
network over which people talk with people. Connections are put through just as telephone calls are, and
equipment provided by the telephone company converts the signals from the business machines into a form
which can be sent over the telephone network. Even the largest high-speed computers can exchange
information in this way.... In addition to carrying data over the regular telephone network, we also use special
'broadband' circuits to send great quantities of data at high speeds. One such circuit today, for example,
directly connects computer centers in different plants of a missile manufacturer; it will transmit as much
information in 45 seconds as will be found in a 50,000-word book. There are also many military needs for
transmitting data very fast." "Data Processing," AT&T Annual Report 1959, pp.7-9. See also Alfred R. Zipser,
"Machines Talk to Each Other Over the Nation's Telephones," New York Times, October 16, 1960, Fl.
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[-16-]

34. Some of the research being conducted by the Boston firm of Itek Corporation should provide good case
study material on the possibilities for a library search code permitting creative scholarship.

35. The techniques developed by the American Management Association for "gaming" complex industrial
and business decisions, using top businessmen as the players, might well be applied to this problem. See
Elizabeth Marting, ad., Top Management_Decision Simulation: The AMA Approach, American Management
Association (1957).

36. See, for example, Margaret Mead, New Lives for Old, Morrow (1956), especially Chapter 18; and
Margaret Mead, ad., Cultural Patterns and Technical Change (UNESCO), Columbia University Press:
International Documents Service (1953); reprinted by Mentor Books (June 1955).

37. "The secular evolution of a participant society appears to involve a regular sequence of three phases.
Urbanization comes first, for cities alone have developed the complex of skills and resources which
characterize the modern industrial economy. Within this urban matrix develop both of the attributes which
distinguish the next two phases @- literacy and media growth. There is a close reciprocal relationship
between these, for the literate develop the media which in turn spread literacy. But, historically, literacy
performs the key function in the second phase. The capacity to read, at first acquired by relatively few
people, equips them to perform the varied tasks required in the modernizing society. Not until the third
phase, when the elaborate technology of industrial development is fairly well advanced, does a society begin
to produce newspapers, radio networks, and motion pictures on a massive scale. This, in turn, accelerates
the spread of literacy. out of this interaction develop those institutions of participation (e.g., voting) which we
find in all advanced modern societies. For countries in transition today, these high correlation’s suggest that
literacy and media participation may be considered as a supply-and-demand reciprocal in a communication
market whose locus, at least in its historical inception, can only be urban." Daniel Lerner, The Passing of
Traditional Society, Free Press (1958), p. 60.
[-17-]

38. See Cultural Patterns and Technical Change, Margaret Mead, ed., prepared for UNESCO and reprinted
by Mentor Books (June 1955). Many organizations are doing work in these areas, including the
PhelpsStdkes Foundation and the Society for the Investigation of Human Ecology.

39. See Note 1; also see Joseph T. Klepper, Effects of Mass Communications, Free Press (1960), Carl I.
Hovland, "Effects of Mass Media of Communication," in Gardner Lindzey, ad., Handbook of Social
Psychology, Addison-Wesley Press (1954), Part II, pp. 1062-1103, and Leo Bogart, The Age of Television,
Ungar (1956).

40. "It is not hard to visualize the impact on peoples of the world of being able to watch on-the-spot
deliberations of the United Nations, the U.S. Congress, the British Parliament, or the Supreme Soviet in
hours of crisis. A global television system would also enable a nation to actually how the fruits of its
economic system and its culture to millions of people scattered around the globe." Robert Hotz, "Global
Television Program," Aviation Week and Space Technology, Vol. 73 (August 8, 1960), P. 21.
This is a typical statement of hope or assumption about the impact of TV. The fact is, of course, that it is very
hard to "visualize the impact." In connection with this, see the issue of the Public opinion Quarterly referred
to below (Note 42), especially the section entitled "Images, Definitions, and Audience Reactions in
International Communications."

41. On the complex problem of changing biases through exposure to facts see Milton Rokeach, The Open
and Closed Mind, Basic Books (1960), and Leon Festinger, Theory of Cognitive Dissonance, Row, Peterson
(1957).

42. As an example of the power of communications under the right circumstances to alter authority patterns,
see Daniel Lerner, "The Grocer and the Chief: A Parable" in The Passing of Traditional Society, Free Press
(1958). Also see the special issue of Public Opinion Quarterly , Vol. 20 (Spring 1956), devoted to "Studies in
Political Communication," with Ithiel de Sola Pool as guest editor.
[-18-]
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43. When this matter was discussed in some detail with two members of the Economic Development
Institute of the International Bank for Reconstruction and Development, they ventured the opinion that
closed circuit international TV could expand the type of activity presently under way in which EDI invites
senior ministerial officials from the underdeveloped areas for a six-month period of seminars designed to
provide an integrated approach to economic development problems.

44. In this regard, it is interesting to note the growing sentiment that national nomination conventions may
have outlived their usefulness because of the several effects of television on the purposes and
consequences of convention activities.

45. The research of such people as Alex Bavelas, particularly his studies conducted when he was at MIT
and at the Bell Telephone Laboratories, the work of Harold Guetzkow and associates at Northwestern
University, and research of the kind conducted by Robert F. Bales at the Department of Social Relations,
Harvard University, would be most pertinent to a better understanding of these problems.
[-19-]

Return
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4. IMPLICATIONS OF A SPACE-DERIVED WEATHER PREDICTING SYSTEM

Footnotes

1. Interviews with Dr. Jack Thompson, Executive Assistant, Technical Planning, U. S. Weather Bureau, and

with Dr. Helmut E. Landsberg, Director, Office of Climatology, U. S. Weather Bureau.

2. See especially House Report of the Committee on Science and Astronautics, Serial B, Panel on Science

and Technology, First Meeting, 86th Congress, Second Session (May 4, 1960), pp. 41-42 (which is a part of

a paper by Dr. Sverre Petterssen entitled "Expected Developments in Meteorology During the Coming Ten

Year Period"). Here are summarized the many non-space activities which must be undertaken in conjunction

with space and satellite studies in order to develop an adequate theory of weather.

3. Interview with Dr. Jack Thompson. See also Morris Neiburger (Chairman, Department of Meteorology,

University of California, Los Angeles), "Utilization of Space Vehicles for Weather Prediction and Control,"

lecture prepared for the series "Peacetime Uses of Space" held at the University of California, Los Angeles,

1960; pp. 6 and 7 are of particular interest here.

 

4. See Walter Sullivan, "U. S. Project Studies Tornadoes With Radar Planes and Rockets," New York Times,

May 9, 1960, P. 31.

5. "The conclusions of the past ten years of experimentation emphasize that only through fundamental

research in atmospheric science can answers be found to the complex questions involved in weather

modification... .

Research and evaluation will be conducted by the best scientific talent, using the tools of physics, chemistry,

mathematics, engineering, and meteorology to solve the problems. The search will in the main be

characterized by its long term fundamental approach, and practical results should not be anticipated until a

score of new discoveries in the laboratory and in the field has accumulated." National Science Foundation,

Weather Modification: First Annual Report, 1959 (Publication 60-24), P. 15. Also: 11 ... there is no known

way to affect the weather and climate of an area. Attempts at prevention of hail and lightning and at

influencing the formation or movement of tropical storms have so far been unsuccessful. Proposals for

modification of larger scale aspects of the weather have taken the form of vague suggestions ... which would

require much further analysis before their feasibility could be evaluated." Morris Neiburger (see second

citation in Note 3), P. 19 [-20-]

6. For a review of the present situation, which informants tell us has not changed significantly since the

article was published, see Francis Bello, "Forecast for Weather Control Brighter," Fortune, Vol. 57 (May

1958), pp. 144-147, 166, 169, 173-174.

7. Reported by John W. Finney, "Waste Is Feared in Space Probes, “New York Times, Sept. 25, 1960, p@

27. Even in the United States there are organizational problems connected with weather study and

development, as is evidenced by the summary of the factors affecting the establishment of the National

Center of Atmospheric Research. See John W. Finney, "U. S. Plans Center to Study Weather," New York

Times, June 27, 1960, P. 5. A clear summary of some of the data processing and communication problems

connected with a weather satellite system is to be found in Dr. Isador M. Levitt, "Satellite Problems Will

Become Acute," Newport News, Virginia, Daily Press, June 19, 1960. [NOTE: This paragraph was

highlighted with a large exclamation point. - Dan Woolman]

8. Memoranda of arrangements stipulating that the United States will provide weather observation

equipment and resident technicians and train indigenous personnel, while recipient nations furnish

employees and carry out the observations, have been signed with Colombia, Peru, Ecuador, the Dominican

Republic, Chile, the West Indian Federation, France, the Netherlands, the Antilles, Cuba, and Mexico. [-21-]

9.A highly placed international official, familiar with the impact of innovation on tradition-oriented societies,

felt that the prospects of disruption of traditional agricultural production and tenors of life from such

technological advances as 3 to 6 month forecasts would warrant the setting of technological motivation

schedules and timing which scientists should not be allowed to exceed or accelerate. He proposed that in

underdeveloped areas of the world research should be directed toward
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establishing what forecast lead-time was necessary to prevent flood and crop losses within existing social

and economic structure, and that only forecasts that prevented such losses should be developed. He felt

that the scientist should not be allowed to thrust on the world forecasts which it does not immediately need

which would be disruptive.

10. Exchanges of weather information now occur between the United States and Red China, through the

offices of the USSR, and apparently such exchanges took place even during the Korean War. However,

there are profound limitations to these exchanges, as the operations of the World Meteorological

Organization indicate. See Philip C. Jessup and H. J. Taubenfeld, Controls for Outer Space and the

Antarctic Analogy, Columbia University Press (1959), p. 90.

11. The U. S. Air Force hypothesizes meteorological blackouts over large areas in the event of hostilities and

this hypothesis, of course, might be extended to a "hot" cold war situation, See R. M. White, R. F. Myers ,

and F. W. Ward, "General Design for Weather Observing and ForecastingSystem 443L," Geophysics

Research Directorate, Air Force Cambridge Research Center, Air Research and Development Command

(AFCRCTN-57-609), December 15, 1957 , pp. 7-12. (ASTIA Document 133846, Library of Congress

Reference PB 144602).

12. As precedent and pattern for the development of cooperative regional computer centers, there may be

some relevant experience in the extranational support of the so-called International Meteorological Institute

at Stockholm, which has received outside support for research from various sources, including grants from

the U. S. National Science Foundation, Weather Bureau, and Office of Naval Research (according to Dr.

Helmut E. Landsberg), Since by its covenant WMO is restricted to reporting and coordination between

national organizations, and is specifically precluded from operations, the covenant would have to be

amended to allow WMO direct administrative purview. if this could not be done, regional, continental, or

international organizations might be created to administer the centers, or the regional meteorological

authority could be added to existing regional organizations such as the Pan-American Union.

[-22-]

13. The history of the ICY might provide substantive parallels and suggest some of the organizational

specifications that might be required to attain and maintain accurate, reliable, long-range, and short-range

forecast capabilities on a world-wide basis, Under the ICY arrangements, sovereign nations agreed to

exchange data gained from specific explorations undertaken by each as its contribution to the ICY program.

Thus each nation took upon itself the responsibility for funding, carrying through, and delivering the findings

of its own projects for the duration of ICY. it would be most fruitful to examine the ICY history, to identify the

motivations of participating nations and their capacities to conceive and carry through significant parts of the

undertaking and to share their findings. Such an analysis might well reveal experience that would be

applicable to plans and organization of a permanent international, or at least multinational, weather reporting

system. Documents related to the "administration" of ICY are now being collected and studied by John

Truesdale, of the ICY Office of the National Academy of Sciences/National Research Council of Washington.

14. If, as appears likely, the United States continues to be a major, if not the major, contributor of satellite

facilities for the development and application of advanced weather theory, it will be very necessary to assess

the implications for foreign relations of a vacillating posture regarding 'what we claim we will make

unrestrictedly available to the world, and what we subsequently restrict for military reasons. The world-wide

reactions of significant publics to our alleged restriction of the Tiros data and then our later claim to have

released all of it, would make a worthwhile pilot study on this problem.

[-23-]

15. Interview with Dr. Jack Thompson. See also "Research and Education in Meteorology" (An interim report

of the Committee on Meteorology to the National Academy of Sciences, National Research Council: January

25, 1958), included as Appendix A of National Science Foundation/University Committee on Atmospheric

Research, Preliminary Plans for a National Institute of Atmospheric Research, National Science Foundation

(February 1959). According to this report, "Salaries paid for meteorologists are comparable with those paid

other scientists, and are at the top, on a par with salaries of physicists, for those with doctor's degrees .... In

view of the high salaries paid to meteorologists having doctor's degrees, it is surprising that there are not

more of them.,” (P. A-29) However, as the report also states, "It is well known that careers in the military and

civil government services are unattractive to a majority of young scientists. (P. A-18)

16. See House Report of the Committee on Sciences and Astronautics, Serial B, Panel on Science and
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Technology, First Meeting, 86th Congress, Second Session (May 4, 1960), p. 39 (which is part of a paper by

Dr. Sverre Petterssen entitles “Expected Developments in Meteorology During the Coming Ten Year

Period").

17. "Research and Education in Meteorology."

18. Major Fields for Graduate Study Leading to the Ph.D. Degree: A Supplement to A Guide to Graduate

Study, Washington D. C., American Council on Education (1958), pp. 8-9.

19. That machine learning of this type of phenomena is by no means impossible is evident in the on-going

research on the perception. See Philip J. Klass, "Perceptron Shows Its Ability to Learn," Aviation Week, July

4, 1960, pp. 72-73, 75-77, 80.

20. Some sense of the subtlety of this problem is conveyed by the comments of qualified observers that in

some countries the appellation "official" renders any statement ipso facto untrue. In such areas it would

obviously not make a weather prediction authoritative to claim that it came from official weather sources as

an official prediction.

[-24-]

21. The experiences of organizations such as the System Development Corporation, Santa Monica, in

designing large man-machine data processing systems and the appropriate training methods should be

valuable for such studies.

22. “Today, vast beehives of scientists are mobilized and organized, under the auspices of governmental

bureaucracies that dispose of the resources of whole nations, for the advancement of applied science and

technology. Tomorrow, it appears, the resources of the whole world will have to be mobilized by the

governments to carry out single-space projects.' The implication for human society is plain. Individuals will

have to be brought together in beehives that will have to be combined, in turn, to form super-beehives -- until

at last, perhaps the whole of mankind is brought within one centralized organization that operates the

civilization of the future, maintaining and regulating the artificial environment that it provides." Louis J. Halle,

"The Natural History of Man's Emergence Into Space," in International Political Implications of Activities in

Outer Space, Joseph M. Coldsen, ad., RAND Corporation Report R-362-RC (1960), P. 201.

23. The quick history of the rise and fall of the Discomfort Index is told in headlines of articles in the New

York Times, June 14, 16, and 17, 1959, pp. 23, 37, and 37 respectively. As of the last date, under pressure

from the New York Commerce and Industry Association, the New York Weather Bureau dropped the term.

24. The term "product raisers" as used includes farmers, commercial fishermen, herders, and all those

whose activities involve food, fibers, and other raw products growing in a natural weather environment.

25. Gerhard Colm of the National Planning Association was informed while visiting in Japan that in some

areas of southern Japan three rice crops per year are now produced by covering the seedlings with plastic

sheets, a technique developed at the University of Hokkaido as a means of making more effective use of

irrigation techniques. Southern areas that do not need to irrigate but which have been using the plastic

sheets have produced so much rice that, according to information given Colm, the Japanese have been able

to cut down their rice imports radically. [-25-]

26. Food-raising habits are of course also profoundly affected by habitual and traditional factors concerning

eating habits. in underdeveloped countries with highly traditional diets and large portions of the population at

poverty levels, unfamiliar food substitutes, particularly if their cost is higher than that of the customary

staples, cannot be quickly introduced and distributed, Among such countries, many have the climatic

conditions and single-crop economies that would make diversification in agriculture most rewarding, if

tradition did not work against it. In India and related areas, for instance, many of those who die during

famines do so because they come from a rice tradition and will only eat rice even if it means starving to

death in the presence of sufficient wheat, Consumer habits, even in the "developed" West, are rigid

regarding food, The British, for instance, would not accept the available supply of cranberries to meet the

serious Vitamin C deficiencies due to a combination of dollar shortages and inadequate crops of Haifa citrus

fruit even in a period following conditioning to wartime food substitutes. And in the United States complex

techniques needed to be developed during World War 11 to shift eating habits. See, for example Kurt Lewin,

"Group Decision and Social Change," in Theodore M. Newcomb and Eugene L. Hartley, ads., Readings In

Footnotes for Proposed Studies on the Implications of Peaceful Space Ac... http://www.bibliotecapleyades.net/brooking/brookings_footnotes02.htm#...

3 of 7 6/16/2012 5:55 PM



Social Psychology, Holt (1947), pp. 330344, See also Margaret Mead, "Cultural Contexts of Nutritional

Patterns," in Centennial- Collected Papers Presented at the Centennial Celebration. Washington D. C.,

American Association for the Advancement of Science (1950).

[-26-]

27 "Time and again, the unwillingness or inability to look at a whole operation, to take all the parts into

consideration, has been fatal; and then, all too often, the glib judgment of 'too backward' or 'too resistant for

cultural reasons' has glossed over the problem of inadequate approach. Or, where we have concentrated on

training a very few specialists (with, incidentally, no special preparation for the problems that exist where

they will work), we have later wondered why they have accomplished so little when they got home or why

some of them, who were eager learners and sympathetic students, later became very hostile to our schools

and/or American life and the United States. I am thinking here of my own experiences in working with highly

trained Chinese; also the comments of a few people who have real access to intellectual Latin Americans in

various countries; also the difficulties (and ultimate failure) of more than one international project, of which

UNESCO's Pilot Project in Fundamental Education in Haiti is a small but telling example; also the hostilities

that sometimes developed among Germans after foreign-trained German specialists returned home; also

the ambivalent, often openly hostile, attitudes of the French.., Unpublished materials I have read on the

Burmese experience with American aid indicate some of the kinds of difficulties both sides get into -- that

then can be translated into all sorts of political tangles -- when the initiator-receivers do know very well what,

in general, they want but are not sufficiently technically competent to work out the full dimensions or to judge

the adequacy of a plan that is submitted to them when the responder donors are perfectly competent to

devise an overall, technically excellent plan but have no notion of what the dimensions of its application are

so no one on either side ever really understands what was the nature of the hitch. The repercussions of

such a failure may seem minimally important at the time (in some countries); in others there may be

tremendous snowballing effects." (Correspondence with Dr. Rhoda Metraux, Associate Director, Project on

the Factor of Allopsychic Orientation in Mental Health, American Museum of Natural History. See Mote 30.)

[-27-]

28. Organizations such as the Bureau of Social Affairs of the United Nations and various offices in the

International Cooperation Administration are acutely aware of these factors, and either have under way, or

would like to have under way, detailed studies clarifying the social aspects of economic and technological

change, See, for example, Isabel Kelly, "Technical Cooperation and the Culture of the Host Country,"

prepared for the Community Development Division of I.C.A. (June 1959). of particular interest are the

Cornell University studies in "Culture and Applied Science," including the deliberate and controlled

experiments in introducing technological innovation into a farming community 250 miles northeast of Lima,

an Indian area of Peru, at the hacienda of Vicos. See J. Collier and M. Collier, "Experiment with Applied

Anthropology," Scientific American, Vol. 196 (January 1957), pp. 37-47.

29. Human Relations Area Files should be especially useful for answering many of these questions -- or at

least getting first approximations to answers, For example, long-range weather forecasts, albeit

nonscientific, may be relatively frequent in nonliterate cultures or undeveloped areas. After all, we ourselves

have the tradition of Ground Hog Day, and in many parts of the country the thickness of the covering on

"woolly bear" caterpillars is considered an authentic indication of how cold the following winter will be.

30. "However the weather predicting system is worked out -- whether through a series of nationally

supported centers, regional centers, internationally controlled and supported centers, or some combination

-this is clearly a multi-cultural problem. In the last twenty years, anthropologists have developed

considerable skill and have accumulated a large amount of experience in working on problems of this kind.

Very careful cultural studies of some of the complex societies involved are available and could be used as a

basis for the specialized studies necessary here, and highly qualified personnel could be found who would

know how to study in detail the process of large-scale, complicated change." (Correspondence with Dr.

Rhoda Metraux and Dr. Margaret Mead). See also Margaret Mead and Rhoda Metraux, eds., The Study of

Culture at a Distance, University of Chicago Press (1953).

[-28-]

31. The following remarks are pertinent when considering the cost and benefits problems involved: "All

peasants, and in fact all farmers in all countries, are subject to two risks: one on the production side, and

one on the demand side. The risk on the demand side arises due to the impossibility of predicting the price

which their crop will fetch. and this uncertainty can be mitigated or eliminated by governmental price support

or price-guarantee programs. The risk on the supply side is mainly due to uncertainties of the conditions
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under which agricultural production is carried on, and here the chief factor is the weather. Other things being

equal, the more primitive and technologically backward a given agriculture is, the more important will be the

influence of the weather on a given crop. This follows from the fact that the more highly developed the

agricultural technology, the more substitute factors of production in lieu of land inputs -- and it is to the land

input that weather is tied. Some superficial surveys have yielded in fact that whereas in the United States

land inputs account by value for less than 1/4 of total non-human inputs in farming, in India the

corresponding proportion is around 80%. (More than superficial surveys are not available presently,

especially not for India).

 
"Although I assume that there will be technological improvement in Indian farming, given the density of rural

population, and given the low level of available capital, it is doubtful whether by 1975 Indian agriculture will

be on a technologically very much more advanced level than it is now and the most important non-human

input will be land. Hence I anticipate that the relative importance of weather predication in India in

1975-1980 is likely to be considerably greater than in the United States. But since weather constitutes one of

the major uncertainty factors on the production side in agriculture, any improvement in long-range weather

forecasting is likely to be of relatively greater importance in a farm economy such as that of India as

compared with, say, the United States, simply because the proportion of inputs whose productivity depends

upon weather is going to be relatively much greater than in technologically more advanced agricultures. 11

(Excerpt of letter from Dr. Bert F. Hoselitz, Director, Research Center in Economic Development and Cultural

Exchange, University of Chicago.)

32. Interviews with Dr. Sherman E. Johnson, Chief Economist, Agricultural Research Service, U. S.

Department of Agriculture, and Consultant to the Ford Foundation, India food resources project, and with Dr.

Melvin L. Upchurch, Assistant Chief, Agricultural Adjustments, Research Branch.

33. Interviews with Drs. Johnson and Upchurch, [- 29]

34. For a general description of the economic problems of U. S@ agriculture and its ability to fend for itself

politically, and the governmental mechanisms underpinning these activities, see Kenneth E. Boulding, The

Organizational Revolution, Harper (1953), chapter on "The Farm Organization Movement," pp. 109-130.

35. In the words of Richard L. Meier: "As populations increase in the poorer parts of the world there is an

increasing dependence upon marginal water supplies. The third Five Year Plan of India, recently released,

must depend heavily upon multiple cropping of land (requiring a broader distribution of water and fertilizer)

for increased food production and much less upon improved seed, pesticides, etc. Snow cover in the

Himalayas and the strength of the monsoon, both major phenomena that depend upon world-wide

meteorological conditions, will more and more affect Indian food supply.

"The failure of a monsoon to bring a significant amount of rain, which may occur as frequently as once a

decade in some regions, will certainly cause increasing distress as population increases. Two such disasters

in a row would exceed world relief capabilities and so result in very large scale loss of life, the breakdown of

government, and so create political crises, In these circumstances long-range weather prediction may

uncover economic and even political emergencies, Increasing population depending upon more marginal

supplies of water make these large scale catastrophes more and more likely."

The sequence of events anticipated for smaller areas afflicted with exploding populations is taken up in

Richard L. Meier's book, Modern Science and the Human Fertility Problem, Wiley (1959), Chapter 3.

36. For statistics regarding the involvements of governmental credit institutions in American agriculture, see

U. S. Department of Agriculture: Agriculture Research Service, The Balance Sheet of Agriculture, 1958

(Agriculture Information Bulletin No. 201) (November 1958), pp. 17-25, and U. S. Department of Commerce:

Bureau of the Census, Statistical Abstract of the United States: 1959 (eightieth edition) (1959), Tables 559,

561, 562, 563, 828, 832, 837.

[-30-]

37. See House Committee on Foreign Affairs, Subcommittee on National Security and Scientific

Developments Affecting Foreign Policy, Relative to the Establishment of Plans for the Peaceful Exploitation

of Outer Space, 85th Congress, Second Session (May 20, 1958), P. 4. Also see J. C. Thompson and C. W.

Brier, "The Economic Utility of Weather Forecasts," Monthly Weather Review, Vol., 83 (November 1955), pp.

249254, and U. S. Department of Commerce, Weather Bureau: Agricultural Weather Forecasting Service
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Pilot Project for Mississippi's Delta Area, Report of Implementation and Initial Operation During 1958

(Submitted as requested in the report of the U. S. Senate Committee on Appropriations, 85th Congress,

Second Session): USCOMM-WB-DC (April 1, 1959), pp. 1-2.

38. There is already in existence in the U. S. and various other countries a considerable amount of research

that is related or can be used in findings that bear on these matters. In the United States, the Department of

Agriculture has for some years been conducting four regional "Cooperative Interregional Projects" in

cooperation with the Agricultural Experimental Stations and Land Grant Colleges of the Mountain States, the

Great Plains area, the North Central, and the Northeastern States. Weather data, including air and soil

temperature readings, rainfall, humidity, etc., are being recorded over a period of years to enable valid daily

probability projections for weather factors to be made on the basis of historical weather averages. The data

are being correlated with others on the effects of weather variation on many aspects of plant, animal, insect,

and disease development, and now constitute a significant part of the information required to establish lethal

and. optimum conditions for various agricultural products, as well as a climatological atlas for the United

States regional climates. See internal Unpublished USDA Documents, Annual Reports of Cooperative

Regional projects, Agricultural Research Service, USDA, for 1959, 1958, 1957, 1956. Somewhat

comparable studies are being undertaken elsewhere around the world; the final result could be an

international agricultural climatological atlas. [-31-]

To establish what kinds of weather information American farmers needed, and also to determine how this

information could be best interpreted and communicated to them in their terms, the "Delta Project" was

undertaken in 1958. An area-wide teletype circuit was established linking Weather Bureau facilities with farm

broadcasters and telecasters and other mass outlets, and a reporting network was established to provide

detailed information on such matters as wind direction and velocity and soil temperature. Two trained

agricultural weather forecasters were added to the Weather Bureau's local staff to interpret meteorological

information and couch forecasts in terms understandable to farmers, and Agricultural Extension workers

were trained to counsel and advise farmers on what to do about forecast weather. The program proved to be

of considerable aid to farmers growing a very weather-vulnerable crop, cotton, in a high weather-risk area.

See U.S. Department of Commerce, Weather Bureau, etc., as cited In the last section of Note 37.

39. The increase in travel and outdoor recreation and the rise in the standards of facilities expected have

been notable since the end of World War II. Marion Clawson, of Resources for the Future, Inc., estimates

the demand for outdoor recreation facilities as increasing significantly faster than population growth and the

rise in national income. See his Statistics on Outdoor Recreation, Resources for the Future, Inc. (1958), P. 7.

40. See Footnote 23. See also Senate Hearings Before the Subcommittee of the Committee on

Appropriations on H. R. 7349, Department of Commerce and Related Agencies Appropriations, 1960, 86th

Congress, First Session, pp. 463-469.

41. Here input-output analyses may be especially useful.

42. Bruce C. Netschert and Sam H. Schurr, Atomic Energy with Reference to Underdeveloped Countries,

Johns Hopkins Press (1957). See also Sam H. Schurr and Bruce C. Netschert, Energy and the American

Economy, 18501975, Johns Hopkins Press (1960), and the statement by Dr. Homi J. Bhabha to the Atomic

Industrial Forum Annual Conference, November 3, 1459, Washington, D. C.

43. See, for example, Gilbert F. White, "Industrial Water Use: A Review," Geographical Review, Vol. 50 (July

1960), pp. 412-430. Dr. White is quoted in the New York Times, July 3, 1960 ("Scientist Doubts Water

Scarcity," P. 25) as saying.- "The data currently at hand suggests that growth in industrial water use need not

be as large as predicted and may be smaller .... Water supply is clearly of growing importance in the

economic life of market economies, but it is not necessary or even often a decisive factor in industrial

location. Its part in limiting present or future economic growth in most areas is doubtful."

[-32-]

44. See Edward A. Ackerman and George 0. G. Lof, Technology in American Water Development

(Published for Resources for the Future, Inc.), Johns Hopkins Press (1959), pp. 237-251.

45. An example of the application of hypothesized better weather information to fuel-supply planning is

found in "Weather Information Applied to Fuel Supply Planning," by Charles P. Smith, a paper presented to a

session on weather forecasting sponsored by the Advisory Committee on Fundamental Research on
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Weather Forecasting of the American Petroleum Institute, 36th Annual Meeting, Chicago, November 12,

1956.

46. For stylistic simplification, the rest of this section will refer only to the consequences of fuel shortages in

excessively cold periods, although it is recognized that, with the growth of population and the increasing use

of air conditioning, excessively hot periods also present critical fuel production and utilization problems.

47. See Charles E. Fritz and Harry B. Williams, "The Human Being in Disasters: A Research Perspective,

"Annals of the American Academy of Political and Social Science, Vol. 309 (January 1957), pp. 42-51. See

also Jeannette F. Rayner, "Studies of Disasters and Other Extreme Situations:

An Annotated Selected Bibliography," Human Organization, Vol. 16 (Summer 1957), pp. 30-40; and Martha

Wolfenstein, Disaster: A Psychological Essay, Free Press (1957).

48. Two of the many examples available will illustrate this assertion: "The city authorities of Ocean City did

not consider the storm in itself particularly dangerous. The state police and Coast Guard perceived the storm

as a potential agent for the loss of life and property. The possibility of the transient population leaving a

particular storm and their exodus terminating in a panic was perceived by all in authority .... Of the ten

interviewees, not in official positions, six defined the situation as not serious. All six had had previous

experience with storms, and had suffered no loss in previous storms. All six rejected the authorities'

appraisal of the situation. That is, they did not change their minds and decide the situation was serious.

They chose not to leave. For five of the six, economic factors, such as the need to remain with property or

fear of a subsequent financial loss if evacuation occurred, seemed to exert considerable force in the

decision against evacuation." From Hurricane Barbara: a study of the evaluation of Ocean City, Maryland,

August, 1953, published by the Committee on Disaster Studies, National Academy of Sciences, National

Research Council (Dec. 1, 1953).

[-33-]

"Typhoons have a characteristic pattern. First, warning is always there, but it is difficult to predict just how

bad the typhoon will be.... When the warnings are fairly clear, the probability is that it is not just a bad storm.

The village chief will usually instruct the magician or magicians available to go to the sacred places of the

village to try to contact the supernatural involved, and to ask that the typhoon be halted. Such action is a

public responsibility of the village chief and the village magicians. At the same time, chiefs and magicians at

the district level, having more prestige and more powerful magi , will be concentrating their efforts to the

same end." From "Typhoons on Yap," by David M. Schneider, published in Human Organization, Vol. 16

(Summer 1957), pp. 10-15

49. In connection with (a) see Harry Bixler Williams, "Some Functions of Communication in Crisis Behavior,"

Human Organization, Vol. 16 (Summer 1957), pp. 15-19.

50. "Even with reliable knowledge about a probable danger, however, it is difficult to effectively warn a large

population which cannot directly perceive the danger of a disaster. First there is the question of whether the

warning should be issued or not; next, if the answer is affirmative, of how it should be given. The official who

makes these decisions worries about what people will do if he has warned them and the disaster does not

occur; conversely, he worries about what will happen if he does not warn them and the disaster does occur."

Charles E. Fritz and Harry B. Williams, "The Human Being in Disasters: A Research Perspective," Annals of

the American Academy of Political and Social Science, Vol. 309 (January 1957), p. 43.

[-34-]

51. For example, it might be in the interest of one forecast source to reduce the amount of food grown in a

particular season in another region. Thus, one forecaster might predict no payoff from marginal land farming,

even though his data in fact indicated a good likelihood that such farming methods would be profitable that

season. Given the extra effort and investment involved, the very fact that two forecasts differed might

dissuade farming of the marginal lands and hence less food would be produced. Since for at least part of the

period under consideration it is unlikely the,: the predictions will be highly accurate, a "mistaken" prediction

need not permanently disenchant the "loser" nation about the forecasts of nations on which they acted.

Return
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5. THE IMPLICATIONS OF TECHNOLOGICAL BY-PRODUCTS

Footnotes

1. See, for example, House Report of the Committee on Science and Astronautics, Pursuant to H. R. 133
(Serial I), The Practical Values of Space Exploration, 86th Congress, Second Session (July 5, 1960), pp.
17-28.

2. A good example of the dependence of technology on non-technological factors is the very limited use of
new fabricating techniques and new construction materials in private housing, See Arthur M. Watkins, "A
Good House Nowadays Is Hard to Find," Harper's Magazine, Vol. 220 (February 1960), pp. 37-43.

3. As an example of the methods which might be used for detecting and determining the by-product payoff
of space technology see Herbert E. Striner, R. U. Sherman, et al,, "Defense Spending and the U. S.
Economy," Vols. I and 2, ORO Staff Paper, ORO-SP-57, Operations Research office, The Johns Hopkins
University, June 1958.

4. Organizing and maintaining such a group and implementing -its functions could be one of the special
continuing activities of the in-house NASA research organization described in Chapter 2.

5. See Mitchell Gordon, "Telemetry's Rise. Companies Step Up Use of Data Transmitter Employed in
Satellites," Wall Street Journal, Oct. 10, 1960,

6. Monitoring selected aspects of human behavior has, until recently, been largely in the form of laboratory
studies for determining the adequacy of ,techniques and in the development of physiological and
psychological understanding. Specific physiological characteristics have been observed through the
electrical impulses discharged by particular systems. Some years ago a research team at the Naval Mediral
Research Institute developed the instrumentation and the radio equipment which was able to pick off and
transmit to ground receivers a variety of physiological measures taken from an operating aircraft pilot. Data
processing was also accomplished by ground-based equipment; however, the processing was limited, and
further analyses were done in the laboratory. The purpose of the study was to examine behavioral response
to physiological stress in a dynamic situation as it was occurring.
[-35- / -35-]

In May 1958 the National Research Council sponsored a symposium on the utilization of earth-circling
satellites for biological research. Several of the discussions indicated that physiological monitoring devices
would be necessary to record and transmit immediately to competent observers on the ground information
on the state of health of biological subjects, especially humans, so that any undesirable changes manifested
could be reacted to immediately in the interest of safety, Recommendations for types of variables to be
utilized included measurements from the electrocardiogram, the electroencephalogram, respiration, heart
rate, knee jerk, and a number of others, Subsequent satellite experiments which used mice and monkeys
were able to incorporate these techniques and provide continuous monitoring through the data received
from capsules carrying animals.

7. The New York Times (July 24, 1960), in an article entitled "Coronary Attack Held Predictable" reported
that "the polygraph machine, commonly known as a lie-detector, shows possibilities as a detector of
candidates for heart attacks." According to Dr. Meyer Friedman and Dr. Ray H. Rosenman, in the Journal of
the American Medical Association ("Association of Specific Overt Behavior Pattern with Blood and
Cardiovascular Findings") , Vol. 169 (March 21, 1959), pp. 1286-1296, "Results of the test showed. . @ that
the heart disease victims responded in a manner clearly differentiating them from the normal patients and
from seven other participants who suffered from non-organic disorders of the heart and blood vessels," Dr.
Albert F. Ax, Director of the Psychophysiology Laboratory of the Lafayette Clinic in Detroit, has been feeding
29 physiological measures into a new computer system operating on data processing and correlation
techniques developed by him and his associates. Although not using telemetering equipment, Professor Ax
feels that it would expand and enhance the new understanding being provided by the computer capability
and multiple physiological measures now available.
[-37-]
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8. See, for example, Albert F. Ax, "Physiological Differentiation of Fear and Anger in Humans," Journal of
Psychosomatic Medicine, Vol. 15 (1953), pp. 433ff.

9. A careful examination of the arguments and their sources regarding the use of subliminal stimulation on
TV or movie screens should be most revealing about the kind of legal and ethical problems arising when
some Americans perceive their privacy to be invaded or their volition interfered- with. See also Raymond A.
Bauer, "N i 1 Ways Not to Run a Railroad," American Psychologist, Vol. 15 (October 1960), pp. 650-655.

 
10 .One indication of this interest is the facilitating support from the U. S. Air Force for travel and equipment
for Dr. Marion A. Wenger of the University of Iowa, to conduct in India an exploratory investigation of the
physiological control mechanisms of yogis.

11. For an excellent summary of the factors affecting the development of these devices as well as their
characteristics, see George A. W. Boehm, "Exotic Power Packages," Fortune, Vol. 62 (June 1960), pp.
124ff.

12. See Leo Stag and George W. Sutton, "The Prospects of MHD Power Generation," Astronautics, Vol. 5
(August 1960), pp. 22-25, 82-86.

13. The precision navigation available to Polaris submarines over a threemonth period testifies to the fact
that it is within the state of the art to provide such a guidance capability. However, the equipment used on
Polaris is elaborate and not immediately transferable to smaller working environments.

14. According to Richard L. Meier, "wherever innovations need to be adopts tightly knit organizations that
are no longer growing, the immediate social costs tend to prevent the realization of long-range gains. It is
only recently that R & D has been given sufficient status and leverage in large organizations so that they
adapt to change continuously and with a minimum of discomfort." Case studies having to do with institutional
adjustment to automation in the transportation field might well be relevant to the development of better
means for making transitions from human to machine control. The many studies of the Survey Research
Center at the University of Michigan on the impact of automation are pertinent, too. See Floyd C. Mann and
Lawrence K. Williams, "Dynamics of a Change to Electronic Data Processing Equipment,” Administrative
Science Quarterly , Vol. 5 (September 1960), pp. 217-256; and George P. Shultz and Arnold R. Weber,
"Technological Change and Industrial Relations," in Herbert G. Heneman, Jr., et al., Employment Relations
Research., Harper (1960), pp. 190-221.
[-38-]

Return

 
6. IMPLICATIONS FOR GOVERNMENT OPERATIONS AND PERSONNEL USE

Footnotes

1. Throughout this chapter the government organization and personnel matters discussed are those
involving space activities for peaceful use unless otherwise specified.

2. The possibilities and procedures for such interorganizational circulation of personnel might be explored
from the standpoint of the experiences of the Canadian Defense Research Board, which does circulate its
professional personnel between agencies,

3. In some senses the Public Health Service operates in this way. Its professional personnel can divide their
time between government service and their private professional activities.

4. One of the nation's best qualified judges of these matters has stated in private conversation that, for the
military at least, independent, nonprofit organizations such as Aerospace Corporation are mandatory if there
are to be personnel and facilities for judging from the standpoint of national interests the value of space
projects proposals made by industry. Consider, too, the following excerpted editorial. "Complicating the
problem is the fact that many in the military are not really competent to judge the merit of these rosy
promises hard-sold by reputable companies. This is no reflection on the abilities of the buyer; he just cannot
be as technically up-to-date as the men who have researched pet ideas in laboratories for years.
Somewhere along the line the buyer must accept the word of the man who should know." Clarke Newlon,
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"Let's Be Daring But Not Ridiculous," Missiles and Rockets, Vol. 6 (March 7, 1960), p@ 50. As civilian space
programs enlarge, analogous problems may confront NASA.
[-39- / -40-]

5. For some of the most current information on this problem, see Senate Committee on Government
operations, Organizing for National Security: Mobilizing Talent for Government Service, Part 3, Hearings for
the Subcommittee on National Policy Machinery, 86th Congress, Second Session (May 11, 12, and 13,
1960); also see Association of the Bar of the City of New York, Special Committee on the Federal Conflict of
Interest Laws, Conflicts of Interest in the Federal Service, Harvard University Press (1960).

6. "It is possible for new institutions to work out new and ingenious methods for exchanging personnel. An
excellent example, that cannot apply directly to NASA's relations with industry, but is nevertheless highly
suggestive, comes from Puerto Ricols Operation Bootstrap. “In that case a new agency, the Economic
Development Administration, established close relations with new industries on the Island founded by
outside entrepreneurs, being instrumental in finding sites, personnel, services, and in clearing away red
tape. It was aware of the labor-pirating tendencies of these firms and therefore tied their industrial promotion
officers to long term contracts. However when the firm offered a substantial enough increase in pay over
government, and a suitable level of responsibility, a release was granted. By this means the new industry
has been taken over by Puerto Rican management in record time and this management has been
thoroughly indoctronated in the over-all program of economic development and what constitutes the
,national' interest. It is, of course, perfectly proper for the government to get a man back, if it wishes, by
offering sufficient status and salary, or by short-term borrowing, but it must consider what this will do to the
industry it is fostering. Industries, of course, may try to hold on to their people with profit-,sharing and stock
options. Shared experiences bring about a high degree of cooperation between agency and industry."
(Correspondence with Riciiqrd L. Meier based on his personal observations in Puerto Rico.) [-41-]

7. Congressional Record--House, March 7, 1960, p. 4335. For a comparison with the NASA figures, the U.S.
Civil Service Commission cites an average turnover rate of 5 per cent for 1958 for professional scientists
and engineers (medical doctors, physical scientists, engineers, and psychologists) in nine agencies
(Agriculture, Commerce, Interior, Air Force, Army, Health, Education & Welfare, Atomic Energy, NASA, and
Veterans Administration). The percentage covers those leaving because
of retirement, death, or leaving government, but it does not include those going to other agencies. The
NASA figure of 7.2 per cent includes only research and development personnel for the year 1.959.
(Engineers doing supporting work and also mathematicians come under another figure of 6.3 per cent,
which also includes some nonprofessional personnel.) The 7.2 per cent includes people leaving to go to
other agencies, but qualified informants indicate that the percentage of personnel doing so is negligible. The
bulk leave to accept higher paying jobs in private industry.

8. From June 1959 to May 1960 NASA offered jobs to fifty-five new Ph.D.s; two accepted. From June 1960
to November 1960 offers were made to fourteen new Ph.D.s; none accepted. For a summary of pertinent
information on the motives of government science personnel see Earl W. Lindveit, Scientists in Government,
Public Affairs Press (1960), pp. 30-62.

9. "Practitioners in the recruitment field have found that amenity and esthetics have a lot to do with the
movement of high grade scientists and engineers from one activity to another, What is the utopia for the
kinds of persons being attracted /to space activities/? How many are willing to live around Dayton, or in
Alabama, or at Cape Caraverai? How many want to play in amateur string quartets, to hobnob with artists
and poets, go to the theater, ski, sai.1, skin dive, climb mountains, etc.? Or is it gardening, church work,
community politics, boy scout leading, golfing, motorboating, fishing, etc.? There is another group that wants
to read, barbecue on the back lawn, gadgeteer, and perhaps develop a few close friendships. Each of these
utopias is /probably importantly/ associated with an attitude toward research and development. "The
attitudes incorporated within the NASA organization are just now being crystallized, The 'in-house' activities
will be determined by them, as will the personnel selection, Whatever is left out can still be handled through
contracts with firms that have other characteristics, some of them highly traditional, some avant-garde. If the
over-all effect is to emphasize and capture those who harbor utopian predisposition that are still rare and
advanced, then change in American society would be accelerated because this pattern is reinforced. These
individuals at the working scientist level make up groups of their own kind, promotion is fast, power
accumulates. The alternative is striving in obscurity, or compromise. These are matters /for research since/
... they have practical, applications when deciding upon personnel policy, community design, location of
facilities, etc." (Correspondence with Richard L. Meier.) [-42-]
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10. Under the National Aeronautics and Space Act, NASA does not have authority for supergrade positions
as such, aside from a small number transferred to it from the Army Ballistic Missile Agency. Employees
above the GS-15 level, therefore, are placed in excepted positions, as specified in the Space Act, the lowest
salary of which, as set by NASA, is $14,000. Although in the Second Session of the 86th Congress
government employee salaries were raised by approximately 7 1/2 per cent, the increase did not apply to
NASA excepted positions because they are not regulated by the Classification Act. Thus, while the second
through fifth within-grade salary steps in the GS-1.5 category prior to the pay raise ranged from $13,070 to
$13,970, they subsequently ranged from $14,055 to $15,030. All of these became higher rates of pay than
the beginning rate of $14,000 for the excepted positions. The Administrator of NASA has authority to adjust
the excepted position salary structure, but he cannot raise the statutory ceilings of $19,000 and $21,000
respectively , and any general pay raise within the structure would compress salaries at the higher level and
discriminate against those employees who are at the $19,000 and $20,000 salary level.

11. See Eldon Sweezy, Management of Laboratory Organizations to be published in 1961 by Wylie.

12. See Lee E. Danielson, Characteristics of Engineers and Scientists, University of Michigan Bureau of
Industrial Relations, Report No. 11 (1960); also see the following articles by Herbert A. Shepard- "The Value
System of a University Research Group," American Sociological Review, Vol. 19 (August 1954), pp.
456-462; "Patterns of Organization for Applied Research and Development,” Journal of Business, Vol. 29
(January 1956), pp. 52-58; "Basic Research and the Social System of Pure Science," Philosophy of
Science, Vol. 23 (January 1956), pp. 48-57; "Superiors and Subordinates in Research," Journal of Business,
Vol. 29 (October 1956), pp. 261-267.
[-43-]

13. See Donald C. Pelz, Human Relations in a Research Organization, and Interpersonal Factors in
Research, University of Michigan Press (1954).

14. For a review and interpretation of progress in understanding factors influencing creativity in research,
see Eierbert A. Shepard, "Major Researches in Creativity," Research Management (published by the
Industrial Research Institute), Vol. 2 (Winter 1959), pp. 203-220@

 
15. U. S. Department of Labor, Our Manpower Future, 1955-65 (1957).

16. "Equipment and material costs and scientific salaries represent integral factors in the R & D index based
on national indices applicable to R & D that was prepared by the Department of Defense in March,
1958....Scientific salaries show the greatest relative increases of any of the DOD selected indices" between
1950 and 1958, See Ellis A. Johnson and H. S. Milton, "A Proposed Cost-of-Research-Index," Operations
ResearchOffice, staff paper, ORO-SP-142 (April 1960), P. 12.

See also House Committee on Post Office and Civil. Service, Manpower Utilization Subcommittee,
Personnel Procurement Costs of Selected Defense Contracts for Recruitment of Engineers and Scientists,
Fiscal, Year 1959, 86th Congress, Second Session (1960). According to an article by Frank C. Porter
reporting on the document in the Washington Post and Times Herald, October 5, 1960, "Recruitment Costs
Draw Fire. Defense Firms Spend $1022 per 'New Hire."'

17. The methods used in World War II to reduce the construction of aircraft to a series of sub-tasks that
could be handled by old and young women might provide some insights into analogous means for
introducing inexperienced people into space activities,

18. Ewan Clague, "Occupation Statistics A Tool for Determining Manpower Needs," Annals of the American
Academy of Political and Social Science, Vol. 325 (September 1959), P. 21. [-44-]

19. House Committee on Science and Astronautics, Scientific manpower and Education: Deficiencies in the
Tabulation and Study of Scientific Manpower, 86th Congress, First Session, House Report No. 1180 (1959),
P. 18. The report stated in part "Congress' 1950 directive, which requires theNational Science Foundation to
develop informational programs covering all the Nation's scientific and technical personnel, has not been
adequately met as of this date. Meanwhile, with the Space-Atomic Age upon us and with the need for
scientific manpower growing daily, the need for a superior manpower tabulation is likewise accelerating
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rapidly. It must also be kept in mind that America's stature in the international community is becoming
increasingly dependent upon her scientists, engineers, and technicians. Knowing who they are, where they
are, and what they can do is thus becoming crucial."

20. Because of the inability of any central agency in the federal government, such as the Civil Service
Commission, to provide a management system to understand and deal effectively with the retention of
scientific personnel, individual agency efforts have of necessity been undertaken. One of the most significant
of these in terms of relationship to space programs is the CATE (Current ARDC Technical Efforts) program
of the Air Research Development Command of the Department of the Air Force. The CATE program is an
information system for providing rapid identification and location of scientific personnel working in technical
fields of interest to the Air Force; in reference to ARDC research and development contracts, it also
promotes the interchange of information between government, industry, and universities. Its effectiveness
suggests that the program would serve as a valuable case study, since a similar approach might be
undertaken with great benefit by other agencies involved in space activities.

21. Richard Meier has pointed out that various fields of science and technology have had their fashions as
glamorous careers and then declined, even though the fields themselves have flourished and expanded.

22. Some indication of the amount and depth of adolescent interest in space is provided by the American
Rocket Society's estimate that 10,000 teenagers may be actively engaged in amateur rocketry, of whom
possibly 10 to 15 per cent are capable and conscientious, with an intellectual curiosity to learn more about
rocketry. A recent newspaper article indicated that NASA receives from 100 to 150 letters a day,
approximately 90 per cent of its total, from children who are interested in space. K. Scheibel, "Space
Applications Soar--From U.S. Small Fry," Binghampton Press, April 13, 1960. [-45-]

The Department of Defense issued a directive (No. 5410.9) on June 25, 1958, "Cooperation with Amateur
Scientific Groups." To implement this directive the Department of the Army issued Army Circular 360-5 (July
29, 1958) and has undertaken an active youth rocket program at various military installations,, Seventy
schoolboys gathered recently at Army Camp A. P. Hill in Virginia to take part in-a regularly scheduled
weekend rocket shoot. Ten of the seventeen rockets built and launched by the teenaged rocket enthusiasts
rose to between 1,000 and 20,000 feet. The largest rocket, a 700-pound three-stage vehicle, rose to 5,000
feet. See "Young Scientists Lauded by Army at Rocket Shoot," Washington Post and Times Herald, June 6,
1960.
Several bills have been introduced in Congress relating to amateur rocketry; a recent one (H.R. 8334, July
22, 1959) purposed "To amend the National Aeronautics and Space Act of 1,958 to encourage participation
in amateur rocketry, particularly among young people, by establishing facilities for study and experimentation
in rocketry and related fields throughout the United States," with the expressed goal of providing "a reservoir
of pretrained young people for work in rockets, missiles, and satellites by promoting study and
experimentation." In November 1959 the Board of the American Rocket Society passed unanimously a
motion directing the ARS Education Committee to "encourage responsible youth organizations to undertake,
on their own, educational programs along safe lines" in amateur rocketry. The Education Committee, is now
engaged in a pilot program of technical advice, the Explorer Scout Space Science Program.

23. See Donald N. Michael, "The Scientist Through Adolescent Eyes. What We Need to Know; Why We
Need to Know It," Scientific Monthly, Vol. 84, (March 1957), pp. 135-140. Also see Eugene Gilbert,
"Teen-Agers Think U.S. Should Speed Man-In-Space Program," (Huntsville, Alabama) Times, March 3,
1960.

24. See Margaret Mead, "The Newest Battle of the Sexes," Air Force Magazine/ Space Digest, Vol. 43 (July
1960), pp. 77ff. [-46-] "In connection with the whole question of the selection of science as a career in its
relationship to space, there is need to do studies of women and girls. Not that they are going to get involved
themselves (few of them want to be involved in any kind of career, irrespective of talent), but because with
the present expectation of very young marriage, their ideas are extremely influential in even the early
interest-choices boys make as well as their later career choices; and what they are willing to do, what risks
they are willing to take, where they are willing to go, how much schooling they are willing to undertake, and
so on. For material at the high school level, see article cited ... /in Note 25 below/, in which it was found that
in the general high school population, boys as well as girls-for-boys want careers that will keep them close to
home, doing something 'safe' with a good income that left plenty of time and energy for togetherness with
family and friends unrelated to work." (Correspondence with Dr. Rhoda Metraux.)
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25. "At the high school level., when students describe what they like or dislike about scientists, it is revealing
that a whole class will give a personalized and vivid picture of a disliked teacher, but where the teacher has
been successful in catching the imagination and interest of the students, one gets no picture of the teacher;
instead the students write with some enthusiasm about subject matter. Similarly, in discussing well-known
scientists, it is the work of scientists who are admired and the more personal characteristics of scientists
toward whom a student feels antipathy that are likely to be recalled." See Margaret mead and Rhoda
Metraux, "Image of the Scientist among High School Students," Science, Vol. 126 (August 30, 1957),pp.
384-390.

26. See, for example, Max Weber, From Max Weber: Essays in Sociology, Oxford University Press (1946),
pp. 196-244; Robert K. Merton, Social Theory and Social Structure, Free Press (1949),pp. 151-160; and
Herbert A. Simon, Administrative Behavior, Macmillan (1949), pp. 198-219.

27. Consider one scientist in NASA who was also a member of a committee on the Space Science Board.
He pointed out that NASA (governmental) was careful to avoid any membership on COSPAR (nonpolitical).
However, he also said later that the Space Science Board (as a function of the National Academy of
Science) has quite a bit to say in COSPAR, and that there are COSPAR people on many committees of the
Space Science Board.

28. In response to questions concerning communication problems among scientists and men in politics one
nontechnical respondent said they got along fine with the purely technical people, but they sometimes had
communication difficulties with the legislative liaison people who work between technical agencies and
groups, (Correspondence with C. Barker, See Note 44.) [-47-]

29. Public Law 85-568, National Aeronautics and Space Act of 1958.

30. Senate Committee on Aeronautical and Space Sciences, NASA Authorization for Fiscal Year 196,0: Part
II, Program Detail for 1960, 86th Congress, First Session, p. 799.

31. Ibid., p. 798. There have been indications that NASA's favorable salary position is a means of "raiding"
other agencies However, it has been suggested by persons familiar with these matters that, given present
organizational rigidities, "raiding" may have some over-all functional advantages. It may stimulate specific
government research organizations to provide more attractive working opportunities, thereby perhaps
attracting better personnel to government research, as well as reducing the opportunities for organizations to
become merely self-perpetuating. See J. Cramer, "NASA Raiding Is Subject of Secret Report," Washington
Daily News, April 14, 1960.

 
Concern over whether NASA would use additional excepted authority for other than scientific personnel was
included in the floor debate in the House of Representatives over a bill to authorize appropriations to NASA
for the fiscal year 1961, which also provided for an increase in the number of excepted positions allowed
NASA, See Congressional Record - House, March 7, 1960, pp. 4333-4360.

32. The National Academy of Sciences-National Research Council established a sixteen-member Space
Science Board on August 3, 1958, "to survey in concert the scientific problems, opportunities, and
implications of man's advance into space." The Board, supported financially by the National Science
Foundation and NASA, is advisory to government agencies involved in space programs, but its activities are
limited primarily to serving its sponsoring agencies, It also engages in international scientific cooperation
through the Committee on Space Research of the International Council of Scientific Unions. Other activities
include space research proposals, reviews of space research programs, space symposia and preparation of
reports on various aspects of space science, The members of the Board panels are representative of
universities, private research institutions, and the federal. government. The Board is generally recognized as
a powerful and valued adviser to NASA.
[-48-]

33. A major recommendation in a recent report of the National Academy of Sciences to the Secretary of
Commerce was that the U.S. Weather Bureau be recognized by the National Aeronautics and Space
Administration as a participant in the federal space program. It was suggested that this action be formalized
through an agreement by which the heads of both agencies could "establish a framework of relationships
that insures the full benefits to be realized to meteorological science and to the Weather Bureau from this
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large federal space science program.... In particular, the Weather Bureau scientists should now participate in
the planning of experiments and in the evaluation of results applicable to meteorology.

With the Bureau's limited funds, its present participation is perhaps limited to this. With the expansion of
funds, its participation might well be expanded to development of new instrumentation for meteorological
observation." See National Academy of Sciences-National, Research Council, The Role of the Department
of Commerce in Science and Technology, (1960), P. 155.

Compare this position with the reported situation as of August 1, 1960t "Weather forecasting by satellite is in
danger of being washed out by a budgetary jurisdictional ruling. The Budget Bureau has turned down a
Weather Bureau request for $5 million to capitalize on the Tiros program claiming NASA should put up the
money. But NASA officials contend they haven't the funds -- either -- since the space agency's job is just R &
D@, not the establishment of an operational. system for another government bureau. The Budget Bureau
action has inspired top NASA officials to reexamine the agency's mission -- with an eye toward changing FY
budget requests due in October." See "Budget Thunderhead," Missiles and Rockets, Vol. 7 (Aug. 1, 1960),
p. 7.

34. In this regard, it is interesting to note that, whereas NASA was telling its Industry Program Plans
Conference (Washington, D. C., July 28-29, 1960) that manned moon landings were not contemplated
before the 1970’s, the Army was reported in the August 14, 1960, New York Times as claiming that such a
landing could be made within ten years. "U.S. Surveys Moon to Pick Locations for Army's Bases," P. 1. See
also Robert Hotz, "Gathering Storm Over Space," Aviation Week, Vol. 73 (Nov. 7, 1960), P. 21. [-49-]

35. On August 31, 1960, NASA and the Atomic Energy Commission announced the establishment of the
joint AEC-NASA Nuclear Propulsion Office to consolidate the work previously carried out by each agency to
develop nuclear energy for space missions, including the Project Rover nuclear powered rocket
developmental programs of the AEC. The new office is under the direction of the Chief of Nuclear Propulsion
for NASA, and reportedly he can make decisions that formerly required agreements between NASA and
AEC; thus, this section has been interpreted by some as meaning that NASA has gained control of Project
Rover.

36. Senate Committee on Aeronautical and Space Sciences, Space Research in the Life Sciences: an
Inventory of Related Programs, Resources, and Facilities, Staff Report, 86th Congress, Second Session
(1960).

37. It is worth noting that for some NASA personnel it is a matter of annoyance that NASA shoots at Cape
Canaveral are essentially under the regulation of the Air Force, since the Air Force controls range safety and
no rockets lift off until the Range Safety Officer approves,

 
38. House Committee on Science and Astronautics, To Amend the National Aeronautics and Space Act of
1958, 86th Congress, Second Session (1960), pp. 90-91, An incident that indicates a past lack of utilization
by NASA and the Defense Department of the CMLC may be found in the development of Project Vega. On
December 11, 1959, NASA announced that the Vega Space Vehicle Program had been canceled because
of program schedule delays; the Air Force Agena-B vehicle, with a similar restart-in-space capability, would
be used by NASA during the interim period until development of the next successive major vehicle, the
Centaur, was completed. Reportedly, about $16 million was lost on the Vega program, and remaining
program funds were to be applied to the Centaur program and to the purchase of Agena-B vehicles from the
Air Force. For further information, see House Committee on Science and Astronautics, The Production of
Documents by the National Aeronautics and Space Administration for the Committee on Science and
Astronautics, 86th Congress, Second Session (1960), pp. 132-136. Also see "Mixup on Missile Cost 16
Millions," New York Times, June 12, 1960; and Paul Means, "Vega-Agena-B Mixup Cost Millions," Missiles
and Rockets, Vol. 6 (June 20, 1960), p. 19.
[-50-]

39. See, for example, Vannevar Bush, Science, the Endless Frontier, Government Printing Office (1945');
John R. Steelman, Science and Public Policy, Government Printing Office (1947); and National Science
Foundation, Basic Research:. A National Resource (1957).

 
40. A most revealing, if whimsical, discussion of this matter is found in Warren Weaver, "Report of the
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Special Committee," Science, Vol. 130, (Nov. 20, 1959),pp. 1390-1391.

41. That the Special Assistant to the President for Science and Technology, George Kistiakowsky, is aware
of the fluidity of definition assigned to space activities is evident in the following quotations:
"Obviously, no distinction is made between science and technology. We see this every day, also when the
marvelous accomplishments of the racketeers are described as scientific achievements." ("The White House
Assignment," address in Wilmington, Delaware, Oct. 21, 1959.) "This consideration of the now very
fashionable activities in outer space leads me to a general conclusion: It is essential to be aware of the
distinction between science...and technology" ("Science and Technology," address in New York City, Dec. 2,
1959.)
"...unfortunately it is the technological spectaculars which tend to be used... as the sole measure of scientific
as well as technological prowess... Achievements in outer-space activities are, of course, the prime example
of this." ("Science and Foreign Affairs," address in New York City, Jan. 29, 1960.)

42. A good example of basic research conducted for applied purposes is the work under way on plasmas,
spurred by its implications for thermonuclear fusion and for space drives.

43. While the literature in this field is limited, some case study possibilities could be obtained from an
examination of the 1958 National Science Foundation Report, Scientific Activities in Six State Governments,
initiated by the Foundation to explore the role of the states in the nation's total scientific research effort,

 
44. Many of the problems to be discussed have been illuminated through an independent study conducted
by Curtis Barker, with Lincoln Bloomfield of the Center for International Studies, Massachusetts Institute of
Technology. To isolate key issues that he and others have speculated upon, Mr. Barker interviewed a
number of people selected in one or more of the following situations: a political agency, but dealing with
space matters; a space agency, but dealing with political matters; a scientist in a political agency; and a
political expert in a technical agency. [-51-]

Many of those interviewed were participants in the UN ad hoc Committee on the Peaceful Uses of Outer
Space, the technical talks at Geneva, or the International Geophysical Year operation. The interview was of
the type where the respondent was encouraged to respond freely to the questions rather than choose
pre-selected alternative responses. For each area a checklist of points to be covered was used; if these
points were not specifically alluded to in the respondents' comments, they were specifically asked about.

There are insufficient data to verify or repudiate the positions taken in the respondents statements. However,
actions are often taken and decisions made on the basis of such opinions and expressions of values,
without adequate evidence as to their validity. Thus discovering the opinions is the first step to
understanding their implications for space activities; systematic research concerning them is the next step.

 
45. Neither group, however, viewed the scientific community as just another interest group looking out for
itself; both recognized the role of our science policy as more than that. The implications of the difference
between these views are illustrated by two other responses-, some said that the office's position outside of
the political process (with immunity from congressional investigations, etc.) was proper, while others felt that
the office should not be insulated from becoming involved in the political process, since they believed
involvement to be a prerequisite for the effective utilization of science in on-going political problems. This
same dichotomy was expressed in other ways; some looked upon the office as the only "objective"
government-scientific agency; others felt that its unique position in the Executive Branch was a "helpful bias"
for putting science to work in the political arena. While some said it was important for the President's
scientific advisers to keep to their own field (not because of political incompetence, but because the
scientific role demanded it), others felt the advisers needed to , splay the political game" to be effective.
[-52-]

46. One non-scientist cited the UN ad hoc Committee on Outer Space as an example of good organization
because the legal specialists and the technical specialists were separated respectively into two
subcommittees. He felt it extremely important for the groups to be separate at the working level, to better
influence each other at a higher level. Another respondent (with the same professional background)
volunteered that the ad hoc Committee was very wrong to separate the two -- since this prohibited the
necessary interaction at the working level.
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47. While there was general agreement that success in such intercommunication is a highly individual thing
depending on specific personalities, backgrounds, and talents, some responses implied that it was easier for
a scientist to understand such matters as "political and social factors" than for a non-scientist to understand
technological matters. However, other respondents felt that "superficial" knowledge of nontechnical affairs
gave the scientist a dangerously false sense of security in a value system that was very foreign to him.

48. See, for example, Harold H. Kelley and John W. Thibaut, "Experimental Studies of Group Problem
Solving and Process," Handbook of Social Psychology, Gardner Lindzey, ed., Vol, 2, Addison Wesley
(1954), pp. 735785;
Don K. Price, Government and Science, New York University Press (1954), pp. 124159; Chester I. Barnard,
The Functions of the Executive, Harvard University Press (1938); Alex Bavelas, "A Mathematical Model for
Group Structures," Journal of Applied Anthropology, Vol. 7 (1948), pp. 16-30.

49. Roughly half of the interviewees were sure that any scientist who steps into this dual role loses much of
his identification with the scientific community -- thus seriously hampering his effectiveness as a technical
adviser. Some felt that such men would be unrespected or even feared by both the scientific and the political
community, yet others believed not only that these "dual-types" (alternately called "two-headed monsters")
would retain their identification with the scientific community, but also that the field of politics would expand
to include these new "experts," who would thereby gain the respect of both communities. Some of the group
favoring the dual-types had very strong feelings against the emergence of the so-called "new breed," stating
that if the dual-types are to retain their value as scientists, they must emerge from the scientific community
only as they acquire new skills. Still others felt it was most important that "dual-types" be recruited also from
the political community to develop competence in the technical field. [-53-]

50. Curtis Barker has cited the difficulty a scientist had in getting the State Department "to see the full
importance of prestige-type space exploits. His view was that while such exploits are not sufficient in
themselves, they are indeed necessary in order to create the national image upon which our over-all political
strength depends -- that image which is required to induce the rest of the world to look to the U.S. for the
purchase of computers, for the education of their technical specialists, etc. He felt that the mechanisms
which turn the eyes of other nations toward such a 'leader' nation are political, social, and economic, as well
as scientific; consequently, we must address ourselves to such non-scientific factors, as well.

"It is significant to note that the very office ... with which this scientist had been 'trying' to communicate
expressed the feeling that scientists do not appreciate the non-technical implications of space exploits. "A
second example of this particular communication problem involved a scientist who said he has been unable
to persuade anyone, in the legislative or executive branches of government, to evaluate technical
developments in other than operational terms ('How well does Tiros take pictures of cloud cover?' etc.). He
could not get them to understand that the full utilization of the relationship between technical advances and
national welfare also involves the capacity of our nation to absorb the many technical advances into our
society and economy. For example, he said, our space program has produced advances in lubricants which
can be utilized in every corner of our civilian life. The strength of our nation lies in the fact that this
absorptive capacity of the U.S. is greater than that of any other nation, and, he went on, we must develop
this advantage through positive planning.
"The failure to be understood on this point was cited, by the respondent, as the most frustrating thing in
dealing with non-technical people." (Correspondence with Curtis Barker.)

51. See, for example, Eugene Hartley and Ruth Hartley, Fundamentals of Social Psychology, Knopf (1955),
which discusses the "Image of the Other" in Section 21; stereotypes in communication, p, 119; and context
as a frame of reference, P. 124. [-54-]

 
Credibility as a more conscious factor is discussed by Carl I. Hovland, Irving L. Janis.and Harold H. Kelley,
eds., Communication and Persuasion " Yale University Press (1953), Chap. 2. Particularly relevant is a
passage on p. 45, concerning a discrepancy or inconsistency between content and source, and the resulting
dissociation between content and the credibility which would otherwise attend the perceived role of
expertise.

52. A scientist may feel a deep conflict about his role when, for example, as an agent of a federal
department he might be asked to call a military space vehicle a "scientific satellite," in the interests of
national security. Should he be a free agent with science as his only master, or must he always remain a

Footnotes for Proposed Studies on the Implications of Peaceful Space Ac... http://www.bibliotecapleyades.net/brooking/brookings_footnotes03.htm#...

9 of 10 6/16/2012 5:55 PM



representative of his country, regardless of his scientific role, behaving in a manner consistent with the
interests and policies of his country? Respondents defended both sides of this issue with conviction.

 
53. "There is a tendency to take the attitude of a few distinguished scientists, usually physicists, as
representing the scientific community. There is reason to believe that there is a vast difference between the
attitudes of a few men of genius whose lives have generally been in the best sort of academic milieu and the
attitudes of the general. run of scientists in different disciplines, We have noted that technology has become
so complicated that the scientists must personally be brought into the processes of policy decision since
nobody else can effectively advise on the utilization of modern instruments. In this process the prestige of
the scientist rises, he becomes absorbed into the political elite, perhaps he brings some of his universalistic
values with him and perhaps he abandons some as he identifies more fully with the power structure of which
he is a part. These are questions that need examination and exploration. We want to know how far scientists
have been assimilated into the decision process itself, in both of the power blocs, and we also wish to know
how far under such circumstances they may be counted upon to retain a value orientation characteristic of
science itself and how far do they become indistinguishable from other decision makers. Is the introduction
of scientists into the decision process a means to humanize and make more intelligible that process or does
it simply politicize the scientist, or is it a little of both, and if so, under what circumstances do we find each
result?" Itbiel de Sola Pool, Research on Communication and Values in Relation to War and Peace ( a report
prepared for the Institute for International Order, to be published in 1961), P. V 4-5 of the draft copy. [-55-]

Return
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7. IMPLICATIONS FOR SPACE INDUSTRIES

Footnotes

1. The circumstances described and speculated about in this chapter derive in part from interviews with top
management, engineering, and research personnel at: Aerospace Corporation, Aerospace Industries
Association, Air Research and Development Command, Aviation Week, Boeing Airplane Company, Convair
Astronautics Division of General Dynamics Corporation, Douglas Aircraft Company, Jet Propulsion
Laboratory, Lockheed Aircraft Corporation, McKinsey and Company, National Aeronautics and Space
Administration, North American Aviation, Inc., The RAND Corporation, Resources for the Future, Stanford
Research Institute, Thompson Ramo-Wooldridge, Inc., Systems Corporation of America, and Technical
Operations, Inc. In spite of the wide-ranging experience of the persons interviewed it is likely that some
important aspects of the problem have been overlooked or looked at in too limited a perspective. In part, of
course, this is due to the ambiguity of the concept of "firms involved in space activities," an ambiguity
sensed and shared by all our respondents. However, there was enough congruity of opinion and examples
to indicate that, while not all of the pertinent problems may have been covered, certainly an important
portion of them were.

 
2. For background, see W. Paul Strassmann, Risk and Technological Innovation, Cornell University Press
(1959). The author extends earlier speculations of Thorstein Veblen and Joseph Schumpeter on the impact
of innovation upon our economy. Entrepreneurial initiative and risk are treated in a modern context
applicable to space enterprise. [-56-]

3. Space firms have been loud and clear in their complaints that they have been forced to reinvest an
increasing portion of company profits to finance the accelerating rate of technological development. Dr.
Murray L. Weidenbaufti, in an address on "'.Uhe Economics of the Aircraft Industry" (prepared for the
Northwest Education Workshop, l')Boeing Airplane Company, Renton, Washington, July @i, 1959), pointed
out that the aircraft industry was plowing back 62 per cent of its profits -- and faced a prospector increased
expenditure upon space vehicles. Elsewhere a corporation official estimated that his company spent $1
million on a government contract for which they were awarded $50,000. A leading space firm claims it is
reinvesting one half of its profits into company financed exploratory research. See also Aircraft Industries
Association (now Aerospace Industries Associated of America Incorporated), "Statement to the Secretary of
Defense -- Summary" (internal mimeographed document), Jan. 22, 1958, pp. 5-7; and Aerospace Industries
Association of America Incorporated, AIA Annual Report , pp. 16-17. For a presentation that ties profit to
adjustment problems, see Charles J. V. Murphy, "Business Strategies for the 1960's: The Plane Makers
Under Stress," Fortune (June and July 1960). Certain space firms contend that a recent Air Force ruling
disallowing overhead costs on precontract research further trims narrowing profits. See "Services Apply R &
D Cost Restrictions," Aviation Week, Vol. 73 (Nov. 7, 1960), pp. 28-29.

4. The scientific research laboratory established at Boeing within the last two years is an example of this
trend among large space firms. The laboratory's scientists and technicians are engaged in an array of
problems related to the natural sciences: high energy conversion principles in electronics, radiation effects
upon organisms, general relativity theory, the geophysical aspects of the inner planets, and a number of
other space oriented studies. Basic research programs ate company financed and tend to avoid classified
contracts. Boeing objectives are to do original research in areas of probable future importance to the firm
and to establish a link with the scientific community here and abroad. (See Boeing 1959 Annual Report, p.
17.)

5. For background on aspects of corporate diversification particularly appropriate to the space industry
situation, see H. Igor Ansoff, "So You Want to Diversity?" (DTFR-136, mimeographed paper presented
before the Los Angeles Chamber of Commerce, June 23, 1960). [-58-]

6. The difficulties of small firm survival are argued in a paper delivered to the American Rocket Society
(Sept. 28, 1960) by the vice president of the Atlantic Research Corporation, M. Lee Rice, "Business Aspect
of Sounding Rockets." Rice concludes that "development of rockets for potential sale for sounding purposes
by using corporate capital is, at best, a very risky enterprise." Prohibitive development and testing costs risk
dollars and reputations. Since proposed cost-sharing on rocket
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development "is largely dependent upon the total volume of business of any company, severe
disadvantages are experienced by small companies under these conditions."

7. Consider the following example of one small firm's difficulty in realizing a profit from a technological
development. It developed a special-purpose electronic component, and the government financed a $15
million production plant to provide the "profit base." This forced electronic design engineers into unfamiliar
areas of production and business management. In this kind of complication, large corporations can afford to
be more or less cooperative, since they can recoup excess research costs in profit renegotiation on other
government contracts -- whereas small firms tend to be "uncooperative" because they have a very limited
renegotiation base. (Based on an interview with a senior staff analyst of the RAND Corporation.)

Existing legislation which waives certain antitrust provisions to allow for the pooling of small firms for
research and development activity may in practice be inappropriate or, realistically, inadequate to space
enterprise. See Small Business Administration, Joint Small Business Research and Development Pools,
Government Printing Office (1959).

 
8. For a discussion of the problems and issues in government contracting see J. Stefan Dupre and W. Eric
Gustafson, "The New Public Administration: Problems and Benefits for the Contractor in Government by
Contract"; and Victor K. Heyman "Problems and Benefits for the Government in Administration by Contract"
(papers delivered at the 1960 Annual Meeting of the American Political Science Association, New York,
Sept. 8-10, 1960). A classical essay on the contract system -particularly with a view toward the social
implications -- is contained in Don K. Price, Government and Science, New York University Press (1954),
Chap. 3, "Federalism by Contract."

9. For a discussion of these and related aspects see Charles J. Hitch and Roland N. McKean, The
Economics of Defense in the Nuclear Age, Harvard University Press (1960), Chap. 12, "Institutional
Arrangements to Promote Efficiency."
[-59-]

10. A good example of the difficult problem of deciding on the social value of a space proposal is embodied
in the Bell Aircraft Company's argument for "the economic justification and sociological desirability of
intercontinental travel by rocket ship. The progress and prestige of our nation depends upon our ability to
find peacetime uses for the technological breakthroughs resulting from our multi-billion dollar space
program." The Bell proposal justified travel at speeds of 7,000 m.p.h. in terms of the growing
interdependence among nations and the rocket ship's contribution to enduring world peace. See Leston
Faneuf, "Application of Space Science to Earth Travel" (paper prepared for the lecture series "Peacetime
Uses of Space," University of California, Los Angeles, March 23, 1960), Bell Aircraft Corporation (1960);
note especially the Introduction (by Dr. Walter R. Dornberger) and pp. 15-16. Those firms interested in the
development of hypersonic craft also contend that the government should support the requisite research and
development costs.

11. For the "government explore -- industry exploit" thesis, see Ralph J. Cordiner, "Competitive Private
Enterprise in Space" (paper prepared for the symposium Peacetime Uses of Space, University of California,
Los Angeles (May 4, 1960), General Electric Company, 1960). Reservations about this thesis in the light of
historic experience are contained in Merle Fainsod and Lincoln Gordon, Government and the American
Economy, Norton (1959), pp. 101-105, 657-658, 855-857, See also Clarke Newlon, "The Things We Stand
For," Missiles and Rockets, Vol. 6 (April 18, 1960), p. 50; and see W. Allen Wallis, "Economic Growth: What,
Why, How" (address given at the Loeb Awards Presentation Luncheon in honor of business and financial
journalists, New York City, June 8, 1960), especially pp. 5-12 wherein reference was made to the British
Government's sharing technological risk with contractors.
[-60-]

12. See Mark Massel, "Business Reserves for Post-War Survival" (Planning Pamphlets Nos. 19 and 20),
National Planning Association (April 1943), Chapter 4,” policy issues," and particularly pp. 35-36. Corporate
accounting structures and postures may be influenced by any of the following: contract relationships, tax
structures, government regulatory functions, tariff considerations, labor relations, congressional relations,
stockholder relations, potential competition, and an array of other economic and political factors.
Corporations can adjust out-of-pocket and capital expenditures to show favorable cost and profit pictures in
accord with the foregoing considerations.
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13. A recent study contains a detailed analysis of how research chemists spend their time for scientific
activity and scientific communication. See Case Institute of Technology Operations Research Group, An
Operations Research Study of the Scientific Activity of Chemists, Case Institute of Technology (1958).
Similar studies might afford a means of measuring efficiency in the allocation of scientific activities and
permit an appraisal of space/non-space activities chargeable and not chargeable to government accounts.

14. The RAND Corporation and the Operations Research Office, Johns Hopkins University, are particularly
active in this area. Many offices in the Department of Defense are working on aspects of the problem, too.

 
15. See Herbert A. Shepard, "Social Change in Science and Engineering" (paper delivered at the Eighth
Annual Engineering Management Conference held in Chicago, Illinois, Sept. 15-16, 1960).

 
16. In connection with this, see House Committee on Post Office and Civil Service, Manpower Utilization on
Subcommittee, Personnel Procurement Costs of Selected Defense Contracts for Recruitment of Engineer
and Scientists, Fiscal Year 1959, 86th Congress, Second Session, Committee Print According to an article
reporting on the document (Frank C. Porter, "Recruitment Costs Draw Fire," Washington Post & Times
Herald, Oct. 1960), job changing has become rife among technical companies because they tend to
stockpile scientific talent in anticipation of contracts and to freeze salary levels. Trade shows have become a
mecca of disgruntled employees seeking better jobs and hungry recruiters trying to steal competitors’ talent.
[-61-]

17. See "Migration of Top Engineering Talent to U.S. Alarms Foreign Governments," Product Engineering,
(Aug. 22, 1960), pp. 15-16. Reports from Japan, Formosa, and England indicate that key projects are
suffering delay because top engineering talent is being lured abroad.

 
18. Much of the information in this section is based upon a series of discussions with members of the
Brookings Institution staff. Suggested works relating to the area include: Robert A. Dahl and Charles E.
Lindblom, Politics, Economics and Welfare, Harper (1953); Marver H. Bernstein, Regulating Business by
Independent Commission, Princeton University Press (1955); Merle Fainsod and Lincoln Gordon,
Government and the American Economy, Norton (1948), Part 3, "Government as Regulator in the Public
Interest"; Emmette Shelburn Redford, Administration of National Economic Control, Macmillan (1952).
 
19. For a discussion of law as means rather than ends in our political economy, see Eugene V. Rostow,
Planning for Freedom: The Public Law of Capitalism, Yale University Press, pp. 3-9. The goals of legal
action to fit a viable society are summarized on pp. 361-376.

20. See Merle Fainsod and Lincoln Gordon, Government and the American Economy, Norton (1948).
Impetus of agrarian demands led to improved transport in roads and canals, and eventually to a land grant
policy in railroad development (pp. 855-857). The transition from public aid to regulation in railroad,
waterway, and airline development is briefly sketched on pp. 101-105, and the grounds and scope of public
enterprise are outlined on pp. 657-658. Government subsidy to enhance commerce and public welfare --
particularly in the transport and power fields -- goes back to Alexander Hamilton. This involvement in the
economic development of transport and power has inevitably led to regulatory measures in one form or
another.

21. For a discussion of the legal problems involved in damages and liability, see Philip C. Jessup and
Howard J. Taubenfeld, Controls for Outer Space and the Antarctic Analogy, Columbia University Press
(1959), pp. 241-250. [-62-]

22. The history of the Muscle Shoals dam is indicative of the case studies that might be undertaken.
Government development of nitrate technology in the 1920's and 1930's created active efforts on the part of
industry to take over and operate the facilities. See Merle Fainsod and Lincoln Gordon, Government and the
American Economy, Norton (1948), pp. 658, 705-713. Similarly, the Atomic Energy Commission has
developed technologies, which it is charged by law to turn over to private enterprise as soon as a firm shows
it is capable of taking over an industrial process and is able to sell at a "reasonable price." According to AEC
officials, negotiations on take-over have taken place, but no transfer has been effected to date because of
the very sticky economic problems involved. See the study by John Corham Palfrey, "Atomic Energy: A New
Experiment in Government-Industry Relations." Columbia Law Review, Vol. 56 (March 19561 P. 368. The

Footnotes for Proposed Studies on the Implications of Peaceful Space Ac... http://www.bibliotecapleyades.net/brooking/brookings_footnotes04.htm#...

3 of 6 6/16/2012 5:56 PM



airlines and the Federal Aviation Agency may provide worthwhile analogies in terms of the regulation of
safety, traffic control, and subsidized service and airport sites.

23 .Senate Study No. 15 of the Subcommittee of, Patents, Trademarks, and Copyrights of the Committee on
the Judiciary (prepared by Fritz Machlup), An Economic Review of the Patent System, 85th Congress,
Second Session (1958), P. 79. A number of pertinent issues are also raised by Seymour Melman, "The
Impact of The Patent System on Research;' reprinted in House Hearings Before the Subcommittee on
Patents and Scientific Inventions of the Committee on Science and Astronautics, Property Rights in
Inventions Made Under Federal Space Research Contracts, 86th Congress, First Session (August-
December 1959), pp. 905974

 
24. Spokesmen for the space industries have pressed hard for proprietary rights in patents as an essential
factor in commercializing technologies. See Aircraft Industries Association (now Aerospace Industries
Association of America, Inc.), "Statement to the Secretary of Defense Summary," (internal mimeographed
document; Jan. 22, 1958), pp. 5-7. See also the article defending industry's position by Congressman Erwin
Mitchell (Chairman of Subcommittee on Patents and Scientific Inventions of the House Science and
Astronautics Committee), "Patent Rights -- Path to Progress," Aerospace (Journal of the Aerospace
Industries of America), August 1960.
[-63-]

The issue is also a major one for Congress. "How is the Constitutional mandate to promote science and the
useful arts to be implemented under present conditions of the production of knowledge in nonprofit
institutions and in industry?" See Senate, Study No. 11 of the Subcommittee on Patents, Trademarks, and
Copyrights of the Committee on the Judiciary, The Research and Development Factor in Mergers and
Acquisitions, 85th Congress, Second Session (1958), P. 60. The diverse patent policies of federal
government agencies reflect in a sense the growing disharmony between the efficient production of new
technological knowledge and the effort, through the patent system, to treat that knowledge under property
relations." Ibid., p. 61.

 
25. It has been argued that the Russian economy benefits from a higher rate of technological payoff
because invention is applied to an entire economic sector rather than a single company. This point is made
in an introduction by Dr. Wassily Leontief of Harvard University, pp. 1-8 in Leonard S. Silk, The Research
Revolution, McGraw-Hill (1960). Dr. Leontief considers the patent question an important element restricting
the spread of technology in our economy. Under the patent system, the
market structure is affected by a diminished area of benefit, i.e., patents restrict the diffusion of new
technology. Leontief says it is as if we had tolls on all our national highways.

26. These and related points were made by Richard L. Meier, drawing on his own experience as a research
chemist in the synthetic rubber and plastic industries. See also Norbert Wiener, The Tempter, Random
House (1959). The novel deals in good part with some forms of industrial patent warfare and is based on
Wiener's extensive experience and knowledge of these matters.

27. A recent conference on space patents states as its purpose: "With the recent rapid developments in the
field of space technology, it has become increasingly important to have answers to such questions as: How
do you recognize a patentable invention? How do you protect it? What are the special requirements involved
in patenting an invention useful in space? How do you manage and develop a patent?" (From a dittoed
announcement by the University of California, Los Angeles, Conference on Space Technology, Discovery
Identification, and Protection of New Ideas, September 30-October 1, 1960.)
[-64-]

28. For a comparative analysis of federal agencies' patent policies, see C, D. O'Brien and Gayle Parker,
"Property Rights in inventions Under the National Aeronautics and Space Age of 195811 reprinted in House
Hearings Before the Subcommittee on Patents and Scientific Inventions of the Committee on Science and
Astronautics, Property Rights in Inventions Made Under Federal Space Research Contracts, 86th Congress
First Session,(August-December 1959) pp. 789-811 . 1

 
29. See Ralph J. Cordiner, "Competitive Private Enterprise in Space" (paper prepared for the symposium
"Peacetime Uses of Space,, University of California, Los Angeles, May 4, 1960), Ceneral Electric Company
(1960), P. 9. Cordiner also argues (p.11) for extension of the voluntary agreementsprovision to cover space
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enterprise. (See Section 708, VOLUNTARY AGREEMENTS, of The Defense Production Act of 1950 as
amended August 1, 1955, prepared by the General Counsel's Office, Office of Defense Mobilization.) For
other proposals on mergers and pooling to develop rocket transport, see Leston Faneuf, "Application of
Space Science to Earth Travel," (paper prepared for the lecture series, "Peacetime Uses of Space,"
University of it California, Los Angeles, March 23, 1960), Bell Aircraft Corporation (1960), p. 14.

30. For a discussion of the Supreme Court's "rule of reason," see Merle Fainsod, et al., Government and the
American Economy, Norton (1959), pp. 455 ff. The Department of Justice, Antitrust Division, has taken the
view that technological innovation is better assured under competition than under monopoly. See
"Government-Sponsored Industry Research," Part I of the Report of the Attorney Ceneral, November 9,
1956, included as Appendix VI of House Hearings before the Subcommittee on Patents and Scientific
Inventions of the Committee on Science and Astronautics, Property Rights in Inventions Made Under
Federal Space Research Contracts, 86th Congress, First Session (August-December 1959), pp. 888-904.
[-65-]

The issues at Senate hearings held last year are particularly pertinent to questions of technology and free
competition. At these hearings the Attorney General reiterated his views in testifying that the international
telegraph operations could find other ways and means to compete effectively without merging. See Senate
Report of Proceedings, Hearings Held before the Committee on Interstate and Foreign Commerce, A Bill To
Amend the Communications Act of 1934, As Amended, To Permit Consolidations or mergers of International
Telegraph and Marine Carriers, and for Other Purposes, 85th Congress, Second Session (March 20, 1959).
Pertinent material on the monopoly issue is contained in U.S. Congress, Congress and the Monopoly
Problem; Fifty-Six Years of Anti-Trust Development, 1900-1956 (84th Congress, Second Session), and Mark
S. Massel, "Competition and Monopoly," Economics and the Policy Maker: Brookings Lectures, 1958-1959,
Brookings Institution (1959), especially pp. 146-148.

31. For a full discussion of problems and issues, including government industry contract relations, see J.
Stefan Dupre and W. Eric Gustafson, "The New Public Administration: Problems and Benefits from the
Contractor in Government by Contract" and Victor K. Heyman,” Problems and Benefits for the Government
in Administration by Contract." (See Note 8 for full citation.)

32. See U.S. vs. Swift & Co., 286 US106,116 (1932). Justice Cardoza enunciated the doctrine in the Swift
case: "Size carries with it an opportunity for abuse that is not to be ignored when the opportunity is proved to
have been utilized in the past." The Court also said in 334 US131,174 (1948): "Size itself is an earmark of
monopoly power. For size carries with it an opportunity for abuse."
For a discussion of parallel issues in atomic energy development, see Walter Adams, "Atomic Energy: The
Congressional Abandonment of Competition," Columbia Law Review, Vol. 55 (February 1955), P. 158.

 
33. See Bernard Poirier, "Though Tariffs Are Tricky ... U.S. Firms Find Bonanza in Europe," Missiles and
Rockets, Vol. 7 (Aug. 8, 1960), pp. 12-14.

 
34. Space probe rockets are being sold to Italy, for example. For a summary article on the potential markets
in sounding rockets, see limarket is Growing at Home and Abroad," Missiles and Rockets (Oct. 3, 1960), pp.
2022. [-66-]

35. See Igor Ogatesoff, "Yen for Invention: Japanese Firms Step Up original Research, Aim to Lift Export
Sales," Wall Street Journal, June 14, 1960, pp. I and 24. According to this article, it was the Sony
Corporation in Japan that developed the tunnel diode -- a smaller, more efficient transistor. A Tokyo
University scientist has also developed an inexpensive replacement for electron tubes known as a
“parametron.” Both of these devices are usable in space satellite telemetry.

36. See Howard Simons, "World-Wide Capabilities for Production and Control of Nuclear Weapons,"
Daedalus, Summer 1959, pp. 385-409; and William C. Davidon, Marvin 1. Kalkstein, and Christoph
Hohenemser, "The Nth Country Problem and Arms Control," (A Statement by the National Planning
Association Special Project Committee.on Security Through Arms Control and A Technical Report) Planning
Pamphlet No. 108, National Planning Association -(January 1960).

37. See Robert Solo, "Research and Development in the Synthetic Rubber Industry," Quarterly Journal of
Economics, Vol. 68 (February 1954), pp. 6164; and Senate Monograph No. 1: A Study Made for the
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Subcommittee on War Mobilization of the Committee on Military Affairs, Economic and Political Aspects of
International Cartels, 78th Congress, Second Session (1946), pp. 58-60.

Return
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8. GENERAL IMPLICATIONS FOR INTERNATIONAL AFFAIRS ANDFOREIGN POLICY

Footnotes

1. Klaus Knorr, "on the International Implications of Outer Space," World Politics, Vol. 12 (July 1960), P. 579.

2. Washington Center of Foreign Policy Research, The Johns Hopkins University, Developments in Military

Technology and Their Impact on United States Strategy and Foreign Policy (prepared for the Committee on

Foreign Relations of the United States Senate as United States Foreign Policy Study No. 8; 1959), p. 83.

3. One area of the revolutionary implications of space activities in the international context seems likely to

arise from military equipment and capabilities such as missiles and reconnaissance systems. In keeping with

this report's commitment to examine the implications of peaceful space programs, specific research has not

been suggested on these associated "hot war" implications.

Among research organizations, the RAND Corporation is perhaps in one of the best positions to identify the

strategic implications in relation to planned defense systems. Evaluation of the implications in terms of

international relations is a concern of university research organizations such as the Center of International

Studies at Princeton University (Klaus Knorr, Associate Director) and the Washington Center of Foreign

Policy Research (The Johns Hopkins University) whose study mentioned in Note 2 includes some lucid

remarks on the problems of assessing technological changes (Part C, Chapter 2) as well as discussions of

various missiles, reconnaissance satellites, and other space products as contributing to or detracting from a

stable strategic power situation. Other university centers experienced in studying relations of military

technology to international affairs include those at the University of Chicago, Columbia, Harvard, and

Massachusetts Institute of Technology. [-67- / -68-]

4. Urgent suggestions that space should be used only for peaceful purposes have been offered by the

President of the United States, the Congress, the General Assembly of the United Nations, and various

private groups of interested scientists and engineers. The following paragraphs provide a brief selective

outline of early preparations for international space activities.

The launching of Sputnik I on October 4, 1957, was part of the International Geophysical Year (IGY)

program which achieved remarkable results in international cooperation among scientists acting to a great

extent on their own initiative or that of their private professional societies, often generously supported by

their national governments. Dr. Detlev Bronk, President of the National Academy of Sciences, has said of

the IGY: "I think it is fair to say that the international significance of the program, as its name bears out, has

been of greater significance than even the very important discoveries which have been made . . .

 
At times when we are torn asunder by ideological differences and by selfish national attacks upon the

freedom we stand for, it is heartening to find that there are some things that people can do together with

commonamity." See House Hearings Before the Subcommittee of the Committee on Appropriations, 86th

Congress, First Session, Report on the International Geophysical Year (February 1959), p. 3.

Although possible military aspects of space activities other than the development of ballistic missiles were

recognized by Congress, the resolution of the House in which the Senate concurred, not only stated that the

United States should strive to ban by agreement the use of outer space for military purposes, but also that it

should seek joint exploration of outer space, joint cooperation in exploiting the results, and the peaceful

settlement of related disputes should they arise. See House Concurrent Resolution 332 (June 2, p. 958),

which was agreed to by the Senate on July 23, 1958. Congress indicated its awareness of the nondefense

international aspects of space activities by the creation of NASA as a civilian agency, the explicit inclusion of

provisions for international cooperation in the National Aeronautics and Space Act of 1958, Sections 205

and 102(7), the active search for peaceful uses of space (Section 102:c, 4, 5), and designation of the

Secretary of State as a statutory member of the National Aeronautics and Space Council. NASA has an

Office of International Programs. In 1960, President Eisenhower recommended that the Council and the

Civilian Military Liaison Committee established in this act be abolished; changing interpretations of the

desirable military and peaceful uses of space appear to have been partly responsible for the

recommendations. See House Hearings Before the Committee on Science and Astronautics, on H.R. 9675

(March, April 1960). [-69-]
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The National Academy of Sciences, which was the U.S. participant in the IGY, established a Space Science

Board with an International Relations Committee operating under it ' and Congress provided that NASA

coordinate its activities with such private, as well as other public agencies and organizations (Section 203:8).

The International Relations Committee of the Space Science Board includes "liaison members from all

interested government agencies, so that the National Academy's delegation to COSPAR may be responsibly

informed as to the national space program and the opportunities which it presents for cooperative effort in

collaboration with COSPAR." See testimony of Lloyd V. Berkner, Chairman of the Space Science Board,

House Hearings Before the Subcommittee of the Committee on Appropriations, 86th Congress, First

Session, Report on the International Geophysical Year (February 1959), p. 180.

In a resolution sponsored by the United States, the United Nations established an ad hoc committee on the

peaceful uses of outer space to consider how the United Nations could further the peaceful uses by

coordination and other organizational means and could help to identify legal problems. See General

Assembly, Official Records: Thirteenth Session, Supplement No. 18 (A/4090), Resolution 1348 (adopted

December 13, 1958, by a vote of 53 to 9 with 19 abstentions). Thirteen members of this committee of

eighteen met and issued a report despite a boycott by the Soviet Union and some other members. [-70-]

On December 12, 1959, the General Assembly created a new Committee on the Peaceful Uses of Outer

Space and requested its twenty-four members to review or study and report on a somewhat more restricted

set of topics than that assigned to the ad hoc committee. See General Assembly, Official Records:

Fourteenth Session, Supplement No. 16 (A/4354),Resolution 1472. The resolution also took cognizance of

the success of the scientific cooperation program of the International Geophysical Year in the exploration of

outer space and the decision to continue and expand this type of cooperation."

The quasi-nongovernmental planning and coordination of rocket and satellite programs undertaken by

national scientific groups were first carried out by a special committee of the International Council of

Scientific Unions (ICSU), established in 1953 to plan the IGY. In October 1958 the General Assembly of

ICSU first established the Committee on Space Research (COSPAR) "to further on an international scale the

progress of all kinds of scientific investigations which are carried out with the use of rockets and rocket-

propelled vehicles." See ICSU Review, Vol. 1, No. 2, P. 109. Stress was placed on the principle that

COSPAR was to be concerned with fundamental research and not normally with such technological

problems as propulsion, construction of rockets, guidance, and control.

Engineers and scientists particularly concerned with problems affecting the design of rockets and

astronautical equipment and techniques have for many years been associated through such organizations

as the American Rocket Society. In 1950 some of these societies joined in the first Congress of the

International Astronautical Federation (IAF). The American affiliates of IAF include the American Rocket

Society and the American Astronautical Society, neither of which has the same degree of

national official status as does the National Academy of Sciences, which is the American member of

COSPAR. Although the relative amount of official interest in IAF and COSPAR varies from nation to nation

as does the expertise and freedom of expression of the individual participants, it is possible to characterize

the free-world membership in the United Nations Committee, COSPAR, and the IAF as being respectively

pages 71-80 official and politically interested, semiofficial and technically experienced, and private and

technically interested. For the Soviet Union and the satellite nations it would appear that each of these

organization is used directly, but with varying degrees of priority and importance, for official expression of

national policy, National pride and military security have affected the organization of each of groups The

Soviet Union has tended to use its prestige in space as a means to assert parity or impose a check on

international space activities and deliberations.

The importance of missiles for strategic deterrence and the lack of immediate prospects for arms control in

this area have thus far restricted full international discussion of space activities and hardware,

 
5. The abortive technical discussions on means to prevent surprise attack, in which the United States and

the Soviet Union participated in 1958, were supposed to consider missiles as well as bomb-carrying aircraft.

See United Nations General Assembly Report of the Conference of Experts for the Study of Possible

Measures Which Might be Helpful in Preventing Surprise Attack and the Preparation of a Report: Thereon to

Governments, UN Document A/4078-S/4145 (Jan. 5, 1959.

 
6. This duality is reflected in COSPAR. American scientists made it clear that space activities of the
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Department of Defense were not part of the U.S. program for the IGY and that therefore, by implication,

informationabout them would not be presented to COSPAR See Report of the Third COPAR Meeting,

Appendix. D2, p. 4 The Johnson island and "Argus" experiments in the fall of 1958, involving nuclear

explosions in outer space, were of interest to these advancement of basic scientific knowledge and were

also of immediate importance to national security planners. For the latter reason the experiments were

conducted in secret and some results remain secret, A scientific satellite participating in the IGY studies

contributed to this experiment.

 

7. Much of the congressional comment and testimony of Hon. Livingston T. Merchant (Under Secretary of

State for Political Affairs) and George V. Allen (Director of the U.S. Information Agency) before the House

Committee on Science and Astronautics (January-February 1960, House Hearings, Part I) was devoted to

the question of peaceful propaganda and its importance.

[-72-]

A radio message from President Eisenhower was received, recorded, and transmitted by the Project Score

satellite launched by the United States on December 18, 1958. Apparently this satellite was the first one with

no instruments specifically included for making scientific measurements. This project may, however, have

contributed to the design of communication systems of military significance. Some major Soviet and United

States space efforts appear to have been timed in part to coincide with planned political events, such as

political meetings or anniversaries, or with international technical meetings connected with the IGY,

COSPAR, or the IAF.

There are no absolute criteria for comparing the importance of contributions to science. As indicated

elsewhere herein, the development of a broad space program may well expose and force the reconciliation

of differences in interests and opinion among scientists with different training’s.

8. See Hugh Odishaw, "International Geophysical Year," Appendix II in House Report of the Committee on

Interstate and Foreign Commerce (Feb. 17, 1958), p. 59.

9. The letter of March 14, 1959, from the U.S. Delegate to COSPAR stated ,that NASA would "undertake to

launch an entire payload to be recommended by COSPAR." The January 1960 report to COSPAR on United

States activities referred only to the offer to launch mutually agreeable scientific experiments or complete

instrument packages prepared by scientists of other nations, with COSPAR kept fully informed and

consulted for advice and comment.

10. New York Times, Aug. 16, 1960.

[-73-]

11. The design of the Tiros I meteorological satellite launched by NASA as a peaceful experiment on April 1,

1960, illustrates the opportunities, problems, and surprises confronting the designer who wishes to maximize

the return of relevant scientific data and minimize possible military, political, economic, or other

consequences of the enterprise. The need for world-wide coverage involved the automatic storing of

pictures taken when the satellite was beyond the range of our receiving stations

and their subsequent transmission to U.S. stations on command. The two cameras aboard differed in the

width of the area covered but were designed to disclose cloud clover rather than ground details. See

Science, Vol. 131 (April 8, 1960), P. 1031. Yet, the camera with the narrower angle might have provided an

unexpected and embarrassing amount of ground detail which could have become a political issue, The Wall

Street Journal of September 26, 1960 refers to Tiros I as having "snapped clear photos of Russian terrain,"

Within a day, however, the timing device of the narrower angle camera malfunctioned so that the only

pictures available were those taken near the receiving stations. (See Science, April 15, 1960, p. 106.) The

timing device corrected itself on May 10, 1960, and thereaftermay have set a precedent by taking pictures

over the Soviet Union and

Communist China without official protest. See New York Times, May 26, 19'00, p. 1. Although some pictures

have been released and all will be deposited for scientific study, they will first have been scrutinized by

officials, The Strategic Air Command has pointed out that even these first pictures could have been of use to

it in the planning of some airborne refueling operations,

 
12. George B. Kistiakowsky, "Science and Foreign Affairs," Science, Vol. 131 (April 8, 1960), P. 1023.

Research work on "science and public policy" bears most directly on this line of inquiry, This is the focus of a
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group led by Don K. Price, Dean of the Graduate School of Public Administration, Harvard University. This

group does net, however, have any specific focus on international policy formation.

There is as yet no curriculum which pretends to train individuals adequately to understand the potential

social aspects of space science and engineering aspects of contemporary international relations and to

formulate policy concerning these aspects. It is unlikely that adequate patterns of coordination among the

many interested and responsible groups can be designed until the presently recognized scarcity of

personnel with sufficient interdisciplinary knowledge and interest has been eliminated. For a general

statement of this scarcity, see E. R. Piore and R. N. Kreidler, "Recent Developments in the Relationship of

Government to Science," Annals of the American Academy of Political and Social Science, Vol. 327

(January 1960), page 18. [-74-]

13. The possible development of significant programs abroad must not be underestimated because of high

costs. Although the expense of launching scientifically instrumented earth satellites is great compared with

many scientific enterprises, it is not great compared with the purchase of a military missile capability. It has

been suggested that Great Britain should

use the rockets remaining from its abandoned military missile program as boosters for scientific satellites.

See "Europe Planning Joint Space Unit, New York Times, June 26, 1960. Summaries of proposed space

activities have been sent to COSPAR by a number of nations. Such descriptions do not, however, list

resources which could be used if arrangements for sharing or collaboration were developed.

14 .For example, Hugh L. Dryden, Deputy Administrator, of NASA, has said: "The task of space exploration

is global in nature; it requires large resources; and its needs are better matched by the resources of the

whole world than by those of one nation." ("Prospects for Space Travel", Proceedings of the American

Philosophical Society, Vol. 104 (Oct. 17, 1960), P. 484.

15. The economic aspects of scientific enterprises have not been adequately studied. However, at least one

group studying science and public policy, that at Harvard University under the leadership of Don K. Price,

includes an economist, Dr. Carl Kaysen. For a general but nevertheless relevant and suggestive discussion,

see Thomas C. Schelling, "International CostSharing Arrangements," Essays in International Finance, No.

24 (September 1955), Princeton University, Department of Economics and Sociology, International Finance

Section.

[-75-]

16. For a discussion of possible European rocket programs and the equipment they might use, see S. Fred

Singer, "Europe’s Ambitious Plans to Explore," Missiles and Rockets, Vol. 7 (Oct. 3, 1960),pp. 23-24.

 
17. See Note 16.

18. The economic aspects of the Air Force program of supporting unclassified research abroad provides an

instance where science has been supported across national boundaries. Characteristically the IGY did not

depend on international financing, although there were notable exceptions to this pattern. The proposed

International Indian Ocean Expedition and other outgrowths of IGY do include more international economic

sharing, As yet there are no definite plans for a comprehensive study of the planning, organization,

financing, and execution of the IGY or its rocket and satellite program by means of economic, administrative,

or other lines of social science inquiry. The Council for Atomic Age Studies at Columbia University has

started a study of the IGY, although not specifically from an economic point of view,

 
19. See Rule 24 of the International Geophysical Committee (CIG) of the ICSU, ICSU Review, Vol. 2 (April

1960), page 67.

 
20. Research groups in a number of law schools including those of Chicago, Columbia, Harvard, and

Michigan universities have made studies of one or more of the problems arising from the new sale and

international character of expenditures, financial risks, or cooperation on technical matters which have beer

stimulated by scientific and technical advances. As yet, space programs have not received the same

attention in this regard as have atomic energy or natural resources programs.

 
21. See Charles V. Kidd, American Universities and Federal Research, Belknap Press (1959).
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22. For a description. of the present difficulty of using American-controlled foreign currencies for science

projects under Public Law 480, see "Use of Funds from Sales of Surplus Foods for Science and Education

Is Not Up to Expectations," Science, Vol. 132 (Aug. 26, 1960), page 534. [-76-]

 
23. For discussion of the possible impact of financing on the consultative activities of scientists, see, for

example, the Report of the Third COSPAR Meeting, p. 11.

24. For a suggestive study of the IAEA which does not, however, consider possible implications for

prospective international space programs, see John G. Stoessinger, "Atoms for Peace: the IAEA," in

Organizing Peace in the Nuclear Age (a report of the Commission to study the organization of Peace), New

York University Press (1959).

25. See the New York Times, June 26, 1960.

26. The increasingly large budgets of many international science organizations and other considerations are

prompting a considerable number of changes in the charters and bylaws of these organizations. Certain

studies of these formal arrangements have been made at Columbia University by the Council for Atomic Age

Studies, with the assistance of the Legislative Drafting Research Fund.

 
27. There are nine non-U.S.-based Smithsonian Optical Satellite Tracking Stations employing a total of

about fifty operating personnel, of whom about half are foreign nationals. There are eight minitrack stations

in operation or being negotiated, requiring over twenty technically trained persons. To the maximum extent

feasible NASA attempts to employ local personnel for any and all of these positions.

28. Work at the optical tracking stations appears to involve considerable onsite calculation in connection with

the taking of photographs and their immediate interpretation. Maintenance work on precision electronic and

optical equipment must also be done. With four or more observers at each station there appears to be an

opportunity for considerable on-the-job training. See Smithsonian Institution Astronautical observatory,

Tracking Satellites (mimeographed April 1960).

The skills required at the minitrack stations have primarily to do with electrical and electronics engineering

and communications services including teletype operations. The size of each station suggests there is the

possibility of some on-the-job training.

[-77-]

29. The belief has been expressed by informed scientists that arrangements could and should be made to

have foreign laboratories perform more or less routine data analysis, The report of the United Nations Ad

Hoc Committee on the Peaceful Uses of Outer Space mentions the possible use of the new International

Computation Center in Rome, established with the assistance of UNESCO, for the interpretation and

utilization of data from meteorological satellites. See United Nations General Assembly, Report of the Ad

Hoc Committee on the Peaceful Uses of Outer Space, A/4141 (July 14, 1959), Part II, paragraph 29, page

35.

 
30. See, for example, UNESCO inventories of science organizations and scientists in many different parts of

world, UNESCO has also sponsored studies of technical terminaologies and their standardizations.

 
31. The Jodrell Bank radio telescope plays a unique role in the tracking of small probes as well as well as in

radion astronomy. It might be of particular interest to Consider the history of this unique instrument in order

to better understand the circumstances under which it was built, and why similar developments did not take

place in the countries which now have the largest space programs.

One rather bizarre but nevertheless provocative illustration of the kind of problem which might well be

anticipated is the case of the Greek, electrical engineer Nicholas C. Christofilos. The principle of "strong was

fault expounded by Christofilos and communicated by him, to an appropriate research center the United

States. His suggestion was ignored until the principal was, subsequently discovered independently in the

United States. This principle has made possible the high energy particle accelerators now operated by

CERN and Brookhaven National Laboratories. See New York Times, March 19, 1959, p. 16.
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32. The skills required in connection with the minitrack stations would, for instance, appear to be Useful and

transferable in many parts of the world. [-78-]

33. The Stanford Research Institute has studied some of the uses of new technology to help

underdeveloped areas meet their special needs.

 
34. Writing in the New York Times, Aug. 22, 1960, P. 2, Walter Sullivan described the disadvantage for the

Soviet Union of having to put its man-in-space capsules in a polar orbit, whereas political geography makes

it unnecessary for the United States to do so.

35. This need for global networks of tracking and receiving stations has been stressed by Livingston

Merchant and others. See "Review of the Space Program," House Hearings Before Committee on Science

and Astronautics, 86th Congress, Second Session (1960), Part I, P. 6. Data storage and arrangements for

readout on command are helping the United States effort to become more self-sufficient in its space

program. This technique may, however, introduce some new political problems while it eliminates others.

The launching of many sounding rockets for synoptic surveys and the use of satellites for certain

geophysical, navigational, or communications purposes necessarily involves the use of equipment which is

geographically dispersed. Even outside the iron curtain, desirable locations for space project stations are

sometimes unavailable, being placed in jeopardy by political conditions, or being the subject of objectives

and restrictions. With increasing political change in Asia, Africa, and perhaps South America, the effects of

such changes on our space program will have to be anticipated.

If maximum social benefit is to be derived from future space activities, studies on the relative political

desirability of having ground stations, launching ranges, or re-entry ranges in different locations must

proceed concurrently with technical studies on the need for and specification of such stations and ranges.

36. Plans for a satellite-mounted telescope as outlined in the New York Times, Oct. 9, 1960, P. 24, appear to

call for a single receiving station with all data being relayed immediately to Princeton University, The need

for elaborate ground installations and data analysis centers may make it economically desirable to have only

one information receiving station, even for non strategic satellite equipment such as an astronomical

telescope. It should nevertheless be recognized that in many instances more scientific information might be

obtainable with more receiving stations and that in their absence profound changes may take place in the

professional organization and opportunities available to the international astronomical fraternity. other

scientific professions may be similarly affected as satellites are incorporated into the foremost tools of the

experimental scientists.

[-79-]

37. The general problem of limited agreements designed to facilitate technical operations has been

discussed by Philip C. Jessup and Howard J. Taubenfeld in Controls for Outer Space and the Antarctic

Analogy, Columbia University Press (1959).

38. There appears to be increasing general as well as professional awareness of the legal and political

precedent-setting nature of various space activities. See, for example, "Spy Satellite to Test Sovereignty in

Space," New York Times, Oct. 11, 1960, P. 1. The extent to which any one physical act does set a precedent

affecting subsequent social behavior is, of course, a complex social problem which is made even more

complex by "selffulfilling prophecy" associated with the subtleties of the technologies involved, the auspices

of those acting, and the affects of some published studies and reports.

39. Shortly after the launching of Sputnik I, some space scientists formed an international Committee on

Contamination by Extraterrestrial Exploration, known as CETEX, whose work has now been taken over by

COSPAR. CETEX prepared a report on the steps which should be taken to avoid biological contamination of

the moon and planets. it was hoped that the governments with space probe capabilities would favor these

procedures,

 
40. See "Billions of Tiny Wires in Orbit Planned for Radio Relay System," New York Times, Aug. 15, 1960, P.

1.

41. In the United States, at least, space scientists were instrumental in forestalling at least one threat to the

advance of radio astronomy, but according to some well-informed observers there was and always will be a
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serious risk of lack of knowledge and coordination on the part of those who should be concerned, those who

are concerned, and those who can do something about the situation. "Radio astronomy recently almost

came to an untimely end, simply through the negotiation of an international treaty on frequency allocations

without adequate recognition of the needs of this young science for listening windows. Through the good

offices of the National Academy of Sciences it was possible to bring scientists and the appropriate

government officials together in time to establish a U.S. position for the Geneva International

Telecommunications Union conference compatible with the needs of the radioastronomers." See George B.

Kistiakowsky, "Science and Foreign Affairs," Science, Vol. 131 (April 8, 1960), P. 1022. [-80-]

42. It is recognized, of course, that there are some basic engineering differences and mission differences

between those space activities directed to scientific research and those directed to military ends. These

differences are very well summarized in H. Guyford Stever, "Growing Problems in the Space Program,"

Aero/Space Engineering, Vol. 18 (April 1959) pp. 40ff.

43. Wallace R. Brode, "The Role of Science in Foreign Policy Planning," Department of State Bulletin, 62,

No. 107-f (Feb. 22, 1960), P. 274.

 
44. A scholar visiting Japan in 1960 reported that the Japanese he met regarded the Soviet rocket shots into

the Pacific at that time as intended demonstrations of Japan's particular military vulnerability.

 
45. It has been suggested, for instance, that the U.S. offer to exchange some of its Tiros II cloud pictures for

foreign cloud data collected from below is partly intended to "allay fears that the weather-eye satellite is

deliberately peeping at more then the weather over Red lands," See "U.S. Seeks More Help in Other Lands,

Will Offer Data to Reds," Wall Street Journal, Sept. 26, 1960.

[-81-]

46. It is worth questioning whether events in our space history have confounded foreign attitudes toward our

peaceful program. The U-2 example is the most obvious recent event. Further, our astronauts are all military

personnel, and there is a military man-in-space program as well. The use of an Atlas missile as a vehicle for

President Eisenhower's Christmas message transmission is believed, by some informants, have confused

further our distinction between the civilian and the military space programs. See also Hal Gettings,

"Usefulness of Transit Questioned," Missiles and Rockets, Vol. 7 (Sept. 26, 1960), p. 15, from which this

excerpt is taken: "Speaking at last week's IRE (Institute of Radio Engineers) Symposium on Space

Electronics and Telemetry, in Washington, D.C., Dr. Conrad C. Wan, of Hughes Aircraft, said that

development of a system such as Transit for commercial applications 'appears needlessly redundant and

unnecessary.'...Dr. Wan did not touch on the possible use of Transit in-nuclear submarines to periodically

check their inertial guidance systems. The navigational satellite is most often touted as a global aid for ships

and aircraft -seldom mentioned is this more vital Navy requirement."

Stephen B. Withey, Director of Public Affairs Studies, Survey Research Center, the University of Michigan,

has noted that "it is clear from the SRC studies from 1946 to 1956 that it took the public a long time to

separate military and peacetime uses for atomic energy. The development of medical uses was the major

factor, with power production an ambiguous second because of military needs for power of a different kind,

and also fear of radiation, etc., that has made problems sometimes in public acceptance of power plants

near private housing." (From personal correspondence.)

47. One nuclear test detection system, Project Vale of the U.S. Department of Defense, includes one space

component. A system of detection of nuclear weapons in space might use satellites extensively. See

testimony by Dr. Herbert York, NASA Authorization for Fiscal Year 1961, Senate Report No. 1300: Report of

the Senate Committee on Aeronautical and Space Sciences on H.R. 10809 (April 29, 1960), p. 80.

48. See Lincoln P. Bloomfield, The United Nations and the Strategy of Peace (mimeographed version),

Massachusetts Institute of Technology (1960), p. 184.\[-82-]

49. See Report of the Section of International and Comparative Law of the American Bar Association

(mimeographed; August 1959), p. 9.

 
50. The literature and bibliographies on "space law" are growing rapidly. The American Bar Foundation has

prepared, under contract with NASA, a selective, qualitative compilation and analysis of proposals for a law

of outer space. See also External Research Division, Department of State, Social Science Research on

Footnotes for Proposed Studies on the Implications of Peaceful Space Ac... http://www.bibliotecapleyades.net/brooking/brookings_footnotes05.htm#...

7 of 10 6/16/2012 5:56 PM



Outer Space, ER-27 (December 1959), entries 129-146; and Bibliography of the Space Law Collection

(mimeographed), University of Oklahoma Law Library.

Much of the thought thus far developed is necessarily a priori. There remains a need to consider the legal

context of specific space activities and, perhaps more important, the appropriate machinery for drafting,

negotiating, and enforcing rules or otherwise settling and avoiding disputes related to space activities.

Machinery for this purpose must take account of the technical nature of the likely disputes. Studies of

developments for other purposes, such as the regulation of communications, the sharing of expensive

equipment, or the use of unique resources, might provide helpful comparisons. See Philip C. Jessup and

Howard J. Taubenfeld, Controls for outer Space and the Antarctic Analogy, Columbia University Press

(1959).

 
51. The question of the eventual relevance of routine satellite and rocket launchings and landings to an

agency like the International Civil Aviation Organization does not seem to have been fully explored. In the

event that rockets were used for the peaceful transport of man or materials from point to point or that

satellites became the basis of worldwide air and sea navigation systems, it might be necessary to have the

active participation of such an agency as well as such others as the Universal Postal Union and the World

Health organization.

 
52. The appropriateness of the emphasis given to atomic energy in many lesser developed parts of the

world has been questioned. (See, for example, Farrington Daniel--, "Report on Asian Trip for the National

Academy of Sciences and the Asia Foundation, February 6-April 23, 1960,11 office of the Pacific Science

Board, National Academy of Sciences.) [-83-]

Some dissatisfaction concerning the emphasis given to some sciences was expressed to the International

Conference on Science in the Advancement of New States held at the Weizmann Institute of Science in

Israel. See New York Times, Aug. 27, 1960, page 12. In respect to the space sciences, it should be noted

that the USIA has apparently concluded that Voice of America should broadcast a program on "Science and

Space" to Asia, Africa, Europe, and the Middle East. The program will include a description of the satellite

telescope which the United States proposes to launch. See New York Times, Oct. 9. 1960, p. 24.

53. The need for private scholarly assessment of changes in world political "atmosphere" has been

recognized, and plans for an independently operated "World Intelligence Center" have been outlined. See,

for example, Quincy Wright, "Project for a World Intelligence Center," Conflict Resolution, Vol. 1 (March

1957), pp. 93-97. One part of this mapping of the "atmosphere" which is particularly pertinent to a space

program is the quantitative measure of international cooperation in the natural sciences, including the space

sciences, and the continuing assessment of the contribution which international science programs are

making to international relations. Efforts can and should be made to discover ways to measure trends in the

international organization and financing of space science, in the interest in, and quality of, space science as

compared with other scientific and non-scientific activities around the world, and in the significant flow of

scientific information and expertise across national boundaries through travel, publications, demonstrations

and conferences.

54. Some of the incompatibilities between scientists trained in different environments have been referred to

elsewhere in this chapter. It has been pointed out by experienced scientists that the short-run result of efforts

at international or even interdisciplinary scientific or technical cooperation can dilute the impact and quality

of technical accomplishments. It has sometimes been suggested that the work of UNESCO, for instance, is

particularly vulnerable to this dilution. It remains, therefore, to delineate and weigh possible long-run benefits

against the short-run liabilities of cooperation within the international community on scientific and technical

subjects, [-84-]

55. "Finance Minister Dr. S. E. Imoke of Eastern Nigeria, which will become an independent nation on

October 1, expressed the hope that the countries from the Eastern bloc, especially the Soviet Union, would

join in the attempt to harness scientific and technological knowledge for the less privileged on earth before

proceeding with ambitious programs in outer space and trips to the moon....'We do not ask for the moon,' he

said. 'All we seek is guidance, assistance, and cooperation in our efforts to extract from the resources of our

countries a more abundant life."' See "Better Life Here, Not on Moon, Urged," New York Times, Aug. 28,

1960, P. 58.

56. Along with announcements of plans for space activities or of accomplishments in space, it might be
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possible to include statements intended to inform and prepare appropriate publics for the social and

psychological implications of the plan or event. In the words of Professor Alfred de Grazia, "space can be

strong medicine and the least we should do is to make sure the label instructs the user on the proper

application of the contents and of the possibility of side effects." More specifically, as suggested by Bert

Hoslitz, Director, Research Center in Economic Development and Cultural Change, University of Chicago,

the possibility of weather and communications satellites might be used as a stimulant in the developing

nations for programs in data keeping, irrigation and dam construction, and literacy.

57. A most-informative presentation of various sides of this argument is provided in House Hearings Before

the Committee on Science and Astronautics, No. 3, Part 1, Review of the Space Program, 86th Congress,

Second Session (1960), pp. 1-34.

[-85-]

58. "For most people in the world the United States is not a very important object to be either for or against.

People are concerned with their own problems and their own policies. If at a particular moment American

action is favorable toward those, well and good; if not, our actions will be disapproved. For most people

there are no independent identifications with foreign countries. We take this for granted for Americans. A few

Americans may have favorite foreign countries, but these are usually favorites from a touristic point of

view.... The attitude of most Americans toward the policies of most foreign countries is simply a reflection of

the current impact of those policies on the United States rather than the other way around. American

effective attitudes toward Cuba, Puerto Rico, and Venezuela are hardly very different in the long run.

Differences in policy are simply differences in current situations and we are friendly or hostile for the moment

accordingly. We can see this in ourselves. It is much harder for us to recognize that attitudes toward the

United States by others are similarly detached and of equally low saliency for policy." See Ithiel de Sola

Pool, Research on Communication and Values in Relation to War and Peace (to be published by the

Institute for International Order, New York City, early in 1961),pp. III-15,16, of prepublication draft. For the

experiences of business executives in this matter, see Question 11 of the Harvard Business Review

Questionnaire (in Appendix A at the end of this Footnote Volume).

In April-June 1960, Professor Jiri Nehnevajsa and Albert S. Francis of Columbia University surveyed

samples of legislators and university students in Brazil and Finland. The respondents were asked to indicate

which of a series of eighteen international political-economic-military circumstances they foresaw as

changed by a series of events including some in space. (In what follows the figures are given in the following

order: (1) Brazilian legislators and (2) students; (3) Finnish legislators and (4) students.)

As to the effects of the USSR being first with manned space flight, an increase in the status quo was

foreseen by 13, 15, 35, and 49 per cent. other foreseen changes of increased chances for reconciliation and

increased acceptance of Communism accounted for 10 per cent or less of the total responses in each of the

four respondent categories. Most of the eighteen types of circumstances listed were seen as unaffected.

[-86-]

If the United States were first to succeed with manned space flight the status quo was foreseen as

emphasized by 17, 19, 35, and 52 per cent. Evolution of democracy in Communist countries, reconciliation,

and disarmament were foreseen as being more likely in this event by substantially less than 10 per cent of

each category of respondent to each type of event. The remainder of the eighteen events were seen as

essentially unaffected by this space activity. The study was done under Air Research and Development

Command, Air Force Office of Scientific Research, Contract AF 49 (638)-473 with Columbia University. The

methods used are described in Technical Note TN-60-2 'Research on Comparative Impact of Actual Versus

Anticipated Events," July 15, 1960. For an interpretation of some responses of foreigners to early space

activities, see Gabriel A. Almond, "Public Opinion and the Development of Space Technology," International

Political Implications of Activities in Outer Space (Joseph M. Goldsen, Chairman), RAND Corporation Report

R-362-RC (May 5, 1960).

59. "It is sometimes said that the prestige of the advocate of a new idea is a decisive factor in its acceptance

or rejection by others. This is true, but only with important reservations. The proposition does not provide us

with a sufficiently refined conceptual tool to probe the effective elements in the situation. on the one hand

this statement is likely to be misleading and, on the other, it does not bring to the surface the advocate

characteristics that are pertinent. Prestige is a blank term that covers a heterogeneous assortment of

discrete attributes. Eminence is, in the last analysis, an accreditation of competence. It, therefore, attaches

to many qualifications, the differential effects of which are masked by their all being referred to simply as

prestige factors. All advocate characteristics which bear upon acceptance can be subsumed under the rubric
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of prestige, or the lack of it, if one wishes, but this gives no insight into the issues in the acceptance

situation." Homer G. Barnett, Innovation: The Basis of Cultural Change, McGraw-Hill (1953), P. 313. For a

detailed discussion of some aspects of this complex problem, see Ibid., Chap. 14, "Acceptors and

Rejectors."

[-87-]

60. For example, according to American scientists who have recently visited Europe, the attitudes of

European scientists, including some from the Communist bloc, regarding the quality of our space efforts

indicate that they fully appreciate the quality of our scientific accomplishments. But in no sense is it clear

what part these scientists play in decisions made by their governments regarding relationships with the

United States, as compared to relationships with other nations of the world. We do not know whether the

governing elites attend closely to what the scientists say about our science, and we do not know whether,

even if they do attend, this knowledge is used as a basis for making decisions about, for example, their

commercial purchases, their military posture, their educational system, and their economic methods. Nor is it

known, in general, what expertise is attended to under what circumstances.

 
61. A recent example of the untoward consequences of one suchimbalance is discussed in R. Hart Phillips,

"Rocket Fragments Fell on Cuba; 'Yankee Aggression' is Charged.” New York Times, Dec. 2, 1960, p. 1.

Return
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9. ATTITUDES AND VALUES

Footnotes

1. “...in any human situation, no matter how filled with quantitative data it may be, there are always present

powerful human considerations that are incommensurable. These incommensurable -- a tangle of

memories, prejudices, emotional needs, aspirations, common decencies -- exert a tremendous and probably

always a determining influence upon the real, as opposed to the exposed, nature of a situation. Any wise

decision in such a situation must take into account not only the data from which logical conclusions about

present upgrading efficiencies can be drawn, but that other data which leads to the non-logical

understanding of what human beings are, need, and want to be." See Elting Morison, "The Pertinence of the

Past" (paper delivered at Executive Development Convocation, Spring 1959, School of Industrial

Management, Massachusetts Institute of Technology).

."it is commonplace to speak of attitudes and values as if there was clear understanding and agreement on

what was the referent of discourse. Close analysis of points of view seldom reveals a warranty for this

assumption.

"This is, however, not the place for a lengthy excursion into the latest points of view in psychology and

sociology on these concepts. A word or two of elaboration may nevertheless clarify the intent of later

passages and sections of this chapter.

"Only in the crudest sense are attitudes and values preferred positions on a scale from strongly 'for' to

strongly 'against' some stated position or state of affairs. Essentially, attitudes and values refer to a variously

organized body of knowledge (facts and fancies) involving recollections, present experiences and future

expectations, this knowledge itself including evaluative categories and judgments. Thus, attitudes similar in

the degree of endorsement or opposition to a position may be highly dissimilar in their content and structure.

[-88- / -89-]

2. "Part of the content of any attitude or value is one's own self and one's associations which both validate

and interpret one's position and perspective. Thus, attitudes and values are peculiarly a product of where

one stands in society, where one has been, and where one is going. Thus, a sharp shift in one's social or

physical environment, one's knowledge, or one's expectations about the future, inevitably has an impact on

one’s attitudes and values.

"The content of knowledge about space is probably very sparse and unorganized (as is public knowledge

about nuclear energy or foreign policy) and largely seen as irrelevant to one's self and one's associates. To

the extent that developments or a lack of developments in space alter the body of knowledge, shift notions

about relevance, and alter the viewpoints of one's associates, to that extent one can assume that there will

be a shift in pertinent attitudes and values." (Correspondence with Stephen B. Withey, Director, Public

Affairs Studies, Survey Research Center, University of Michigan.)

3. "What we think as individuals and as communities, and all the patterns of our behavior, make sense in a

traditional context. They are relevant to the traditionally established circumstances in which we live. As these

circumstances change, our thinking and behavior have to change too. The concepts, the attitudes, and the

manners of old generations have to give way to new concepts, new attitudes, and new manners in the

generations that succeed them. But tradition can change only slowly and painfully. Consequently, even in

societies that are evolving at a leisurely pace there is likely to be some lag between the actual

circumstances of the environment and the traditions that supposedly respond to them. What threatens when

the pace is stepped up, however, is moral and intellectual chaos." See Louis J. Halle, "The Natural History of

Man's Emergence into Space," International Political Implications of Activities in Outer Space, Jostph M.

Coldsen, ad., RAND Corporation Report R-362-RC (196(i), P. 205. Also see Margaret Mead, Donald N.

Michael, Harold D. Lasswell, and Lawrence K. Frank, "Man in Space: A Tool and Program for the Study of

Social Change," Annals of the New York Academy of Sciences, Vol. 72 (April 10, 1958), pp. 165-214.

[-90-]

4. "Despite many years of discussion and many pages of writing, the actual tole of public opinion in the

making of ... policy decisions, in the United States or elsewhere, is something of an enigma. To talk to some

policy makers is to come away with the impression that public opinion is a highly volatile force, omnipresent,

unpredictable, a combination of shifting searchlights within which the policy maker must function, and which

constitutes a basic limitation on what he can do. On the other hand, there are both poll data and frequent

observations which suggest that the policy maker is largely free to do what he wishes, and will do what he
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wishes, regardless of what those outside of government think or want .... This is one of the more obscure

areas of political analysis .... Behind various statements about the role of public opinion work the implicit

theories and intuitive calculations of public officials. So far as we know, these have not been described

adequately or analyzed by scholars." Richard C. Snyder and James A. Robinson, National and International

Decision Making (document prepared for the Institute for International Order, to be published early in 1961),

pp. 102-103 of the draft copy.

 
5. See Clyde Kluckhohn, "Have There Been Discernible Shifts in American Values During the Past

Generation?" in Elting Morison, ed., The American Style, Harper (1958), especially P. 181.

6. "But we are also going to have to deal with the dangers of mass insanity or mass imbecility, dangers that

we may not recognize even in their realization. Anything we can do, therefore ' to keep wisdom alive will be

to the good. Perhaps we should set aside some schools and some universities for the development of

'generalists,' a few men with broad philosophical minds and a command of general knowledge who can

survey the whole human scene in which the mindless operatives swarm, who can speak for direction and

ultimate purpose, who can preserve the heritage of humanity through the period of transition. Perhaps we

should build a few ivory towers against the day when we are able again to resume, whether on earth or in

outer space, that progress which, rather than identifying us with the bees, distinguishes us from them." See

Louis J. Halle, "The Natural History of Man's Emergence into Space," International Political Implications of

Activities in Outer Space, P. 208. (For full citation see Note 3 above.) See also Charles Mackay,

Extraordinary Popular Delusons and the Madness of Crowds, Ceorge C. Harrap (1956).

[-91-]

7. The concerns expressed with regard to the role of space in society today and tomorrow generally have,

as a background, an appreciation in one form or another of the complications, both political and social,

which face us as a nation and as a world in the years ahead. While there is some difference of opinion as to

the priority and intensity of these complications, there is apparently general agreement that they are of the

sort described in such books as: Robert L. Heilbroner, The Future as History, Harper (1960); John Kenneth

Galbraith, The Affluent Society, Houghton Mifflin (1958); and Walt Whitman Rostow, The United States in the

World Arena, Harper (1960). Generally speaking, these complications arise from the growing demands in

the years immediately ahead for enlargement of public services at home as well as in the world abroad. In

addition, there is a feeling that the interests of the people at home as well as of those abroad will not be

such as to find space central to their aspirations, preoccupation, or demands; all-out efforts in the space

area may not be viewed sympathetically and therefore may not have the kind of support necessary for their

realization, Abroad as well as here, the proper allocation of efforts for space activities are matters of

concern. A New York Times article, March 21, 1959, p. 2 ("Two Scientists Question Value of Space and

Missile Program"), quoted Dr. A. R. J. Crosch, then manager of space programs for the International

Business Machine Corporation, as saying: "@e isn't any point in zooming off into outer space. We could

spend the money better solving problems here at home -- taking care of our overcrowded, underfed millions.

If we did that, we wouldn't need to find new worlds to colonize." Dr. Louis Ridenour, then Assistant General

Manager of Research and Development in the Missile Systems Division of the Lockheed Aircraft

Corporation, was quoted thus: "We turn in our cars before they are worn out and our nation would go broke

if we didn't. Our missile program fits into the system very well, we send up missiles that never come back

and so we have to make more missiles."

[-92-]

The London Economist, Vol. 195 (April 30, 1960), pp. 396-397, stated: “In one week, the 'important'

industrial questions offered to the public may be whether Britain should cast away money with satellites into

space, develop a Channel Tunnel that nobody suggests would pay as a private commercial enterprise, or go

in with France to find the public money to develop a supersonic airliner. It is usual to answer this by saying

that Britain is a very rich society now; that its citizens have now enough income to make investment in space

circuses as sensible a choice as the purchase of motor cars which are nice to polish but too dangerous

actually to drive on the roads; and that vast incidental benefits to civil industry flow irresistibly from these

ventures that must always be pushed just beyond the extremes of dry-as-dust profitability. Is it? Are they? It

is unnecessary to adduce the usual arguments about benefits that could be gained by applying such

resources to medical research, or in assistance to underdeveloped countries. More selfishly: the houses

outside which the parked cars spawn are a generally inconvenient, often smaller than one's grandfathers

occupied, and aesthetically revolting," According to a Reuters' dispatch (New York Times, June 11, 1960),

Pravda published a letter (entitled "Isn't- it too early to play with the moon?") from a citizen who wrote in part,
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"Damn the moon and serve up better food." See also Fred Hoyle, "The Case Against a British Space

Programme,” The New Scientist, Vol. 8 (August 11, 1960), pp. 394-395, and "For and Against a British

Space Programme," The New Scientist, Vol. 8 (August 18, 1960), pp. 446-448.

8. See, for example, Wallace R. Brode, "Development of a Science Policy," Science, Vol. 131 (Jan. 1, 1960),

pp. 9-15. Consider also the following statement by George B. Kistiakowsky, speaking as moderator of the

Harvard Law Schoolls outer Space Symposium, held in early 1960-. "I'd like to emphasize that I am not in

outer space; I am firmly on the ground -- place down south; but even so I find myself completely unable to

disassociate myself from being involved at least by implication in outer space. On two separate days I had

two Nobel Prize winners come to my office. The first one of them said, 'George, you are selling basic

science down the river in order to support outer space activities. It is shameful for a scientist to do so.' Three

days later the other sat in the same chair and said, 'George, you are sabotaging our outer space program.

You ought to be run out of Washington."' See Harvard Alumni Bulletin, Vol. 62 (May 7, 1960), p. 597.

[-93-]

"True strength and lasting prestige will come from the richness, variety, and depth of a nation's total

program.... We should insist on a space program that is in balance with our other vital endeavors in science

and technology and that does not rob them because they are currently less spectacular. In the long run we

can weaken our science and technology and lower our international prestige by frantically indulging in

unnecessary competition and prestige-motivated projects." See James R. Killian, Jr., "Making Science a

Vital Force in Foreign Policy" (a paper delivered to the Dallas Council on World Affairs, Dallas, Texas, Sept.

23, 1960).

9. See Clyde and Florence R. Kluckhohn, "American Culture: Generalized Orientations and Class Patterns"

(paper presented at the seventh meeting of the Conference on Science,'Philosophy, and Religion in Their

Relation to the Democratic Way of Life, held at the international House of the University of Chicago on

September 9, 10, and 11, 1946); published in Lyman Bryson, Louis Finkelstein, and Robert Morrison

MacIver, eds., Conflicts of Power in Modern Culture, Harper (1947).

 
10. "There may be occasional limiting conditions under which mass communications may produce a

unanimous effect. There are also times in which the 'deviant cases' may be so few as not to be of practical

importance. The more important the issue, however, the less likely is the effect to approach unanimity,

because of the public's stronger interest in and knowledge of the problem. Therefore, the present status of

communication research indicates that any study of the impact of the mass media must be one of the

demography of effect -- the relative distribution of effects throughout the population. The major job of

charting the appropriate population parameters remains to be done." See Raymond A. Bauer and Alice H.

Bauer, "American Society and the Mass Media of Communication" (to be published in the Journal of Social

Issues early in 1961), P. II-9 of dittoed copy. Data indicating differential public responses to space activities

can be found in: Donald N. Michael, "Man in Space: What SR's Readers Think About It," Saturday Review,

Vol. 42 (April 4, 1959), pp. 60-63, and Donald N. Michael, "Sputniks and Public Opinion: The Myth of

'Impact," Air Force Magazine/Space Digest, Vol. 43 (June 1960), pp. 72-75; and in Raymond A. Bauer,

"Executives Probe Space," Harvard Business Review, Vol. 38 (September-October 1960), pp. 6-15.

[-94-]

11. Detailed studies of congressional susceptibility to imposing values and attitudes on population groups

are found in Lewis A. Dexter, "Congressmen and the People They Listen Tot' (dittoed), Communications

Program D/56-18 Center for International Studies (1956), prepared for and available from 14N201,

Massachusetts Institute of Technology, Cambridge, Massachusetts.

12. The following personal reactions to elements in the manipulation of the space program have been

variously noted by the scientists and engineers involved, as seeming to them to contribute to the resentment

and disillusion.

1. What they felt to be the disproportionate amount of publicity and spectacular promotion

given to space activity efforts, "by self-seeking politicians or entrepreneurs who want to use

space to advance their own interests." These interests are believed to have little to do with the

professed interest in space exploration.

2. They felt that many of the statements made about the future of general space activities and

specific space projects are based on ignorance -- sometimes willful -- of the facts, in particular,
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the ignorance of the tremendous difficulties involved in bringing even the simplest space

activity to fruition.

3. They despaired -- given government funding methods -- of receiving the systematic

long-range financial support necessary to bring to fruition within a reasonable time many of the

projects which they feel can be accomplished, given such support.

4. They had sensed ambiguity in the relationship between NASA and the military services

which seems to them to belie the "pious protests" of a civilian space program separate from

the military program. The compromises and conflicts are seen as frustrating to both the

military and the civilian effort.

5. The scientists in particular sensed pressure on them not to fail, whereas the traditional role

of the scientist includes honorable failure in the quest for knowledge. Given the pressures of

corporate profits, publicity, and national status, however, failure is not easily acceptable;

moreover, exciting ideas ate sometimes not explored because

6. The disillusioned individuals usually admit that they are geared to respect a world which is

based on their types of goals and their methods for reaching them, and that it is practically a

professional tradition to dislike and distrust those whom they perceive as manipulating

situations for the sake of expediency. [-95-]

13. "The individual is having a harder and harder time finding a place for himself in science; and, though this

is rationalized as an inevitable development that comes with the growth of science and its practice by

groups, many recognize that this emphasis on smooth working relationships in happy laboratories may be

changing the notion of knowledge at any price to knowledge as it is convenient and comfortable for the

scientist." See Bernice T. Biduson, "The Changing Self-Images of the Research Scientist" (paper presented

at the American Psychological Association Meetings, September 1959, Cincinnati, Ohio).

 
14. "We do not yet understand the creativity of groups well enough to say that quantity (number of groups,

amount Olf support, structured competition, i.e., all organizationally manipulated) cannot approximate the

results of quality (individual talent plus professional motivation). Perhaps the space effort does lose

something immediate if the 'best' people choose to pursue different interests, or even the same interests in a

different way. While it is true that the disenchantment and cynicism of scientists may affect recruitment and

creativity on an individual basis, this may not be true on an organizational level, and may have desirable

consequences for the 'balance of power' relationships among elite groups in the society." (Correspondence

with Dr. Herbert E. Krugrnan, Director of Market Research, Raymond Loewy Associates.)

15. For a related discussion see Chapter 6, section on the role of the science adviser. Also see Robert K.

Merton, "Bureaucratic Structure and Personality," Social Theory and Social Structure, Free Press (1949), pp.

151160;

Harry C. TriAndis, "Differential Perception of Certain Jobs and People by Managers, Clerks, and Workers in

Industry," Journal of Applied Psychology, Vol. 43 (August 1959), pp. 221-225.

[-96-]

16. Richard L. Meier and others have pointed out that all successful "large machine" science projects very

quickly use up available local talent and require for their efficient operation national and, eventually,

international participation both for research ideas and data analysis. In the past, this phenomenon has been

observed in connection with atomic accelerators, computer facilities, radio telescopes, etc. It is speculated

that the same situation will arise with space research, especially as the payload capacity increases into the

thousands of pounds range.

 
17. Various factors that were suggested by members of the non-space science community as accounting for

unfavorable or indifferent attitudes are listed below. The relative importance assigned to them varied.

1. Some dislike the flamboyant public relations and propaganda associated with space

activities. (E.g., Dr. Joseph Kaplan, as quoted by Dick Turpin in "Space Probes Need

Publicity," Los Angeles Times, March 7, 1960, has said: "As a scientist, I am chagrined to have

to face the realization that propaganda is as important as it is today in world politics." See also

James S. Hanrahan,” Negative Reactions to the Age of Space"--especially, pp. 4-7-- American

Rocket Society publication 1191-60. And in the words of the present administrator of NASA:

"There seems to be a contest going on in this country in which substantial numbers of people

are attempting to outdo each other in predicting exotic accomplishments in space in the next
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few years. In my opinion, there is need for more common sense and good technical judgment

to be injected into this picture.” From an address by Dr. T. Keith Glennan to the 4th

USAF-BMD Symposium on Missiles and Space Technology, Los Angeles, Aug. 24, 1959.)

2. Some dislike affiliation with the military -- and regardless of what may be said by NASA and

the White House, they feel space is chiefly a military activity.

3. Many are committed to research funded through sources which would not permit a shift in

their programs to relate them to space activities. Moreover, those with good and continuing

support and those hoping to get such support from their present sponsors have no motivation

to abandon their commitments.

4. Many for whose work space probes might be useful in one way or another prefer to depend

instead on techniques more familiar to them. [- 97-]

5. Some have not lost the feeling that space activity is science fiction and therefore not a

proper area of attention for a serious scientist with a serious research program.

6. Planning and launching a research package for a space probe usually takes a long time,

perhaps years, and because of the small supply of rockets and the demand for them there is

no assurance of when, if ever, it will get off the ground. Some scientists are not prepared to

risk their careers in an activity with coordinating elements so far out of their control.

7. Some resent the amount of money expended on space activities, a fraction of which, they

feel, would accomplish much more if it were put into their own earth-based activities.

8. Some feel that space activities should be planned in close coordination with pertinent

earth-bound activities; until this is done they doubt that the first interest of space is truly

science.

9. Some are repelled by the big business-big money approach. While generally they know that

some scientific activities do require large amounts of money, the promotional efforts that seem

to be considered necessary to insure the money are incompatible with their image of science

and the way research should be conducted.

10. Some resent what they believe to be willful confusion of science with engineering. They

insist that rocket design and rocket launchings are engineering and that calling them science

degrades science.

18. See Donald N. Michael, "Man-into-Space: A Tool and Program for Researching the Social Sciences,"

American Psychologist, Vol. 12 (June 1957), pp. 324-328.

19. Raymond A. Bauer, "Executives Probe Space," Harvard Business Review, Vol. 38 (September-October

1960), pp. 6-15.

20. "When the last big discussion of postwar aid to Britain was being argued in Congress, most of the

organizational mail was for it, and most of the individual letters were against it. It is possible to organize

every kind of voluntary group back of something as a group -and still have a large number of individual

dissidents who generate important undercurrents. We need studies comparing what people say -when

approached as individuals -- and what they say as members of organized groups.'.' (Correspondence with

Margaret mead, American Museum of Natural History.)

[-98-]

21. "For an adult to know that other adults are all talking About and reading about space is not the same as

for the child to know this. He sees adults taking it seriously (regardless of what they say about it). When we

listened to Buck Rogers we believed it was the 25th Century and it had no expectancy value. Today it's real,

but what is real for the adults who say so may be quite different for the child who perceives it that way truly."

(Correspondence with Dr. Herbert Krugman.)

22. For interview techniques with children, see Eugene L. Hartley and Dorothy C. Krugman, "Note on

Children's Social Role Perception," Journal of Psychology, Vol. 26 (October 1948), pp. 399-405, For learning

theory applied to development of values, see Herbert E. Krugman and Eugene L. Hartley, "Studies in the

Development of Consumer Tastes" (scheduled for publication in Public Opinion Quarterly in the spring of

1961).

23. "Here in a ten year project, or less, we will see the most cogent indicators of value (political, social, etc.,

consequences of space activities -- and we will see them in process. We need only a handful of schools for

collection of longitudinal data, and the Purdue Young People's Opinion Poll (high school and college

opinions) for our national cross-checks." (Correspondence with Dr. Herbert Krugman.)
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24. The following discussions illustrate these points; Donald N. Michael, "Sputniks and Public Opinion: The

Myth of 'Impact," Air Force Magazine/Space Digest, Vol. 43 (June 1960), pp. 72-75; Stephen B. Withey,

"Sputnik ... Some Consequences, Expectations, and Attitudes," Survey Research Center, University of

Michigan (mimeographed; January 1958);

Stephen B. Withey, J. M. McLeod, and J. Swinehart, "Satellites, Science and the Public: A Report of a

National Survey on the Public impact of Early Satellite Launchings," Survey Research Center, University of

Michigan (February 1959); Stephen B. Withey, "Public Opinion about Science and Scientists," Public

Opinion Quarterly, Vol. 23 (Autumn 1959), pp. 382-388; and R. C. Davis and Stephen B. Withey, The Public

Impact of Science in the Mass Media, Survey Research Center, University of Michigan (1958).

[-99-]

25. A parallel and revealing situation may be found in the disorganized nature of early information and

attitudes about nuclear energy. See E. Douvan, A. Walker, B. Darsky, and Stephen B. Withey, The Impact of

Atomic Energy on Society, Survey Research Center, University of Michigan (1953), and B. Fisher, C.

Metzner, and B. Darsky, Public Response to Peacetime Uses of Atomic Energy, Vols. 1 and 2, Survey

Research Center, University of Michigan (1951). For a discussion of the difficulty of separating military and

peaceful uses, see E. Douvan and Stephen B. Withey, "Some Attitudinal Consequences of Atomic Energy,"

Annals of the American Academy of Political and Social Science, Vol. 290 (November 1053), P. 108.

26. "... despite many years of discussion and many pages of writing, the various roles of the press are not

clear. There seem to be at least two major influences which characterize the activity of the press. First, the

press perhaps more than any other agency, helps to create as well as reflect the environment in which daily

interaction...occurs. Second, while the situation is obvious with respect to totalitarian countries, in which the

press is government controlled, it seems highly likely that in other societies the press has also emerged as

an actual adjunct to official policy making structures and processes." Richard C. Snyder and James A.

Robinson, National and International Decision Making (to be published by the Institute for International

Order, New York City, early in 1961), P. 110 of prepublication draft. See also Ithiel de Sola Pool and Irwin

Shulman, "Newsmen's Fantasies, Audiences, and Newswriting," Public Opinion Quarterly, Vol. 23 (Summer

1959), pp. 145-158; and Wilbur L. Schramm, ad., One Day in The World's Press: Fourteen Great

Newspapers on a Day of Crisis, November 2, 1956, Stanford University Press (1959).

 
27. "The number of specific findings are so great that the reader is likely to assume that they are of great

help in assessing the impact of the mass media on American society. Actually their value is, at present, quite

limited for this purpose... Communications research has done much to help us identify the relevant

parameters of the problem, but the crucial job of giving values to these parameters is yet to be done.'' See

Raymond A. Bauer and Alice H. Bauer, "American Society and the Mass Media ofCommunication," (to be

published in the Journal of Social Issues in early 1961), P. ii-5 of dittoed copy.

[-100-]

 
28. Some anticipated space projects will in effect involve building a large ship on end at the launching site.

The contemplated Nova rocket, for example, would stand about as tall as the Washington monument and

probably cost upwards of a billion dollars. Our economy has had no peacetime experience with this kind of

"one-shot" activity. Normally in peacetime we finance either many relatively cheap, and therefore disposable,

items or an expensive item -- such as an ocean liner -- which can be used over and over again. A really big

rocket represents a new type of investment, since in the nature of rocket technology the first shot may fail.

Thus there is the not unlikely specter of several years of publicized effort and several billion dollars blowing

up when only 100 yards off the pad. Can a society used to traditional modes of investment revise its values

so that such a spectacular and expensive "test" would not produce strong pressures to forego further

investments of the sort?

29. Daniel Lerner, Professor of Communications Research at MIT, and his associates found some

interesting differences recently in sophisticated European publics regarding expectations about the future

importance of space activities. In a general way, those people who foresaw intensive and, perhaps,

disastrous competition between East and West, also foresaw space as an important activity in the future.

Those people who foresaw a lessening of tensions and the need for greater cooperation, also foresaw a

lessening role for space. See also R. C. Davis and Stephen B. Withey, The Public Impact of Science in the

Mass Media, Survey Research Center, University of Michigan (1958); and A. W. Bendig, "Factor Analytic

Dimensions of Attitudes Toward Man-into-Space," Psychological Newsletter (New York University), Vol. 10
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(January-February 1959), pp. 123-130.

30. For example, an excellent summary of opposition to changes in transportation is found in Wilfred Owen,

The Community Objects (a report prepared for the Air Force Association, 1954). [-101-]

31. It is significant, perhaps, that among those people today who would be spoken of as having broad

horizons, there is questioning regarding the appropriate allocation of resources to meet these many

challenges on the horizon. For example, 11 ... certainly there are scientific problems of overwhelming

importance that can be solved for a small fraction of a single Atlas or Titan fizzle. Is it possible that, in the

long run, we'll be better off relative to the Russians to channel expenditures into other fields? ... and what

about cancer research, studies in geriatrics, urban redevelopment -- even aid to India?" (From a speech by

Robert J. Low, Executive Officer, High Altitude Observatory of the University of Colorado, entitled

"International and Economic Aspects of the Space Age," delivered to the National Conference on Aviation

Education at the Air Force Academy, Denver, March 25, 1960.)

And Dr. George B. Kistiakowsky, in a speech entitled "A Decade of Progress," delivered to the National

Science Foundation, May 12th, 1960, said: "Nor need we look beyond our own shores to view unreached

horizons of science. Our hospitals are overcrowded with men, women, and children emotionally unfit to

move among their fellow men. Killers and cripplers of men such as cancer, arthritis, heart disease, muscular

dystrophy, all await the day when science will marshal still greater forces

against them. Rich deposits of minerals and food await extraction from the sea, while the sea awaits

desalination in quantities large enough to open new lands to mankind. The atom awaits fusion,

photosynthesis to be harnessed, new galaxies to be discovered. Science itself awaits the day when it will be

reunited with music, art, and literature into harmonious culture to move together, toward the achievement of

excellence in our lives."

 
See also a review by John Rader Platt (Department of Physics, University of Chicago) of Basic Research in

the Navy (a report to the Secretary of the Navy by the Naval Research Advisory Committee), Bulletin of the

Atomic Scientists, Vol. 16 (June 1960), P. 221, which reads in part, "What we need... is a 100-fold redirection

of money and competent research scientists into other long-neglected areas of basic research and

invention. Areas where 100-fold may mean 100 scientists, to balance a little bit the hordes already working

on space and fusion. Areas related to transportation, housing, textiles, contraceptives, Operations Analyses

of local government mechanisms, and so on; where high technology sees no dividend and has not even a

toehold. Survival is also, like technology, a many-factor problem; and for optimum success, it also needs a

distribution of research effort among all the factors, not just the well-advertised military and industrial

factors."

[-102-]

32. See Robert K. Merton, "The Self-Fulfilling Prophecy," Social Theory and Social Structure, Free Press

(1949), pp. 179-195.

 

33. See, for example, the many speculations on project Ozma. One such "Project Ozma Begins Operation

at National Radio Astronomy Observatory," National Science Foundation Press Release NSF-60-120, April

12, 1960.

34. The positions of the major American religious denominations, the Christian sects, and the Eastern

religions on the matter of extraterrestrial life need elucidation. Consider the following:

"The Fundamentalist (and anti-science) sects are growing apace around the world and, as missionary

enterprises, may have schools and a good deal of literature attached to them. One of the important things is

that, where they are active, they appeal to the illiterate and semiliterate (including, as missions, the

preachers as well as the congregation) and can pile up a very influential following in terms of numbers. For

them, the discovery of other life -- rather than any other space product -- would be electrifying. Since the

main ones among these sects are broadly international in their scope and are, in some places, a news

source, the principal distributors of mass media materials, an important source of value interpretation, a

central social institution, an educational institution, and so on, some scattered studies need to be made both

in their home centers and churches and their missions, in relation to attitudes about space activities and

extraterrestrial life. additionally, because of the international effects of space activities and, in the event of its

happening, of the discovery of extraterrestrial life, even though space activities are not internationalized, it is

very important to take account of other major religions. So, for example, Buddhist priests are heavily
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politically engaged in Ceylon. So, too, in Burma, many politically active men (including U Nu) are professedly

active Buddhists. The Burmese convoked the Sixth Great Buddhist Council which brought together a huge

international group of Buddhist lay and ecclesiastical leaders and it seems likely that -- at least in the case of

Theravada Buddhism -- with the wide participation of modern-educated, politically active men, Buddhist

beliefs and principles are being reinterpreted. We need, and we do not have, good observations or

interpretive statements about the possible repercussions of space activities, etc., for these Buddhists."

(Correspoidence with Dr. Rhoda Metraux. The observations are based on field work with the Montserrat

Anthropological Expedition, 1953-55., field work in Haiti, and examination of sectarian literature.) [-103-]

If plant life or some subhuman intelligence were found on Mars or Venus, for example, there is on the face of

it no good reason to suppose these discoveries, after the original novelty had been exploited to the fullest

and worn off, would result in substantial changes in perspectives or philosophy in large parts of the

American public, at least any more than, let us say, did the discovery of the coelacanth or the panda. It might

well be that this sort of discovery would simply not be sufficiently salient for most people most of the time to

cause any noticeable shift in philosophy or perspective. If super intelligence is discovered, the results

become quite unpredictable. it is possible that if the intelligence of these creatures were sufficiently superior

to ours, they would choose to 'nave little if any contact with us.

 
On the face of it, there is no reason to believe that we might learn a great deal from them, especially if their

physiology and psychology were substantially different fro)ii ours, It has been speculated that, of all groups,

scientists and engineers might be the most devastated by the discovery of relatively superior creatures,

since these professions are most clearly associated with the mastery of nature, rather than with the

understanding and expression of man. Advanced understanding of nature might vitiate all our theories at the

very least, if not also require a culture and perhaps a brain inaccessible to earth scientists. Nature belongs

to all creatures, but manes aspirations, motives, history, attitudes, etc., are presumably the proper study of

man. It would also depend, of course, on how their intelligence )ere expressed,, it does not necessarily

follow that they would excel technologically. It is perhaps interesting to note that when asked what the

consequences of the discovery of superior life would be, an audience of Saturday Review readership chose,

for the most part, not to answer the question at all, in spite of their detailed answers to many other

speculative questions. Perhaps the idea is so foreign that even this readership was bemused by it. But one

can speculate, too, that the idea of intellectually superior creatures may be anxiety-provoking. Nor is it clear

what would be the reactions to creatures of approximately equal and communicable intelligence to ours.

[-104-]

What may perhaps present a particularly knotty philosophical problem, and one which would seem most

clearly to have the potentials of profound repercussions for our values and attitudes and philosophies, could

arise if we discovered a creature whose intelligence and behavior, by our standards, was indeterminate to

the point that we were unable to decide whether or not it should be treated morally and ethically as if it were

"a human being." Certainly, this could provide a continuing subject of controversy across and within various

earth cultures; some people who had not otherwise speculated on these matters might gain a sense of the

complexity of the universe. , For a convincing presentation of this idea, see Vercours, You Shall Know Them,

Pocket Books (1955). On this general problem see Daniel C. Raible, "Rational Life in Outer Space?"

America, Vol. 103 (Aug. 13, 1960), pp. 532-535;,Wolfgang D. Miller, "Religion in Space," Man Among the

Stars, Criterion Books (1957) pp. 221-240; and "Oxnam Sees Space Conquest in 175 Years," Washington

Star, Jan. 4, 1960.

 
35. Professor Jiri Nehnevajsa and Albert S. Francis of Columbia University, in April-June 1960, surveyed

samples of about 100 legislators and 100 university students in both Brazil and Finland. The respondents

were asked to indicate which of a series of circumstances they foresaw as changed by a series of

developments, including some in space. (in what follows the figures are given in the following order: (1)

Brazilian legislators and (2) students; (3) Finnish legislators and (4) students.) The discovery of civilized

alien life was foreseen as increasing the chances for East-West reconciliation by 15, 11, 5, and 6 per cent of

the respondents, and as increasing the chances of a third political force by 6, 6, 11, and 20 per cent of the

respondents. Increased status quo and increased likelihood of disarmament accounted for most of the

remaining scattered responses, being, respectively, 2, 5, 21, and 21 per cent, and 5, 7, 6, and 5 per cent.

The remaining types of situations facing the world were seen as essentially unaffected by this event. (See

Chapter 8, Note 58, for other details of this survey and for complete citation.)

[-105-]
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36. A possible but not completely satisfactory means for making the possibility "real" for many people would

be to confront them with present speculations about the I.Q. of the porpoise and to encourage them to

expand on the implications of this situation. Unfortunately the semantics of "animal," at least for Americans,

is such that even a human level I.Q. would not be as threatening as a "being" which wasn't an earth animal.

37. Such studies would include historical reactions to hoaxes, psychic manifestations, unidentified flying

objects, etc. Hadley Cantril's study, Invasion from Mars (Princeton University Press, 1940), would provide a

useful if limited guide in this area. Fruitful understanding might be gained from a comparative study of

factors affecting the responses of primitive societies to exposure to technologically advanced societies,

Some thrived, some endured, and some died.

38. A series of articles on the astronauts began in the Sept. 14, 1959,issue of Life magazine.

39. See, for example, "Astronaut Plan Termed 'Stunt.' Bush Says Project Has Little Value -- Sees 'Confusion'

in the Missile Program," New York Times, April 7, 1960; and "DuBridge Blasts 'Space Idiots'; Calls for

Down-to-Earth Stories About Problems," Los Angeles Times, May 1, 1960, in which Lee DuBridge was

quoted as saying also, "I believe even the Mercury Program, in spite of all the nauseating journalistic

publicity about the astronauts, has now been converted into a needed research program." See also the

editorial, "Don't Rush the Astronauts," Washington Post and Times Herald, Nov. 24, 1960.

 
40. Women want men to stay at home now probably more than they have at any period in history. They

need them more, They need them to look after the children and help build the house and do all sorts of

things that they didn't use to need husbands for. They used to have other female relatives and neighbors to

help, or not so many children. But now, they need husbands at home, and there is a tremendous objection to

men going anywhere. Part of the feeling about space, which spreads right through the country, is women's

objection to men's going there." See Margaret Mead, "The Newest Battle of the Sexes," Air Force

Magazine/Space Digest, Vol. 43 (July 1960), P. 78. [-106-]

 
41. Eric Larabee interprets the popularity of the "Western" and the "Private Eye" on TV as due to

unconscious effort on the part of the viewer to bring the jungle back to the city; that is, to present man with

the unexpected that he must confront and use his wits and his body to overcome. To the extent that space

may provide a surrogate or vicarious frontier for people, it may be attractive in this sense too.

 
42. See Donald N. Michael, "Social Studies Must Go On to Find Out How To Keep Space Crews Content,"

Missiles and Rockets, Vol. 3 (April 1958), pp. 110-114; and Jiri Nehnevajsa, "Man in Space Means Men in

Space: Some Consequences," American Rocket Society Reprint 969-959 (Nov. 17, 1959).

 
43. For a recent popular summary of this situation see Walter Sullivan, "Satellite Shows Wide Ray Threat,"

New York Times, Nov. 27, 1960, p.l. At the present stage of knowledge, the effects of any one of most of the

factors believed to be of major significance to man's biological and psychological survival in space can be

estimated for an exposure period of not more than thirty days. There is no adequate knowledge of the

combined effects of these factors for any period of exposure. See "Life Sciences for Space Use," Aviation

Week, Vol. 73 (Nov. 7, 1960), p. 67.
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