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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 tud ie s  
Nat ional  Aeronaut ics  and Space Adminis t ra t ion  
Washington, D .  C. 

DEAR MR. JOHNSON: I am pleased  t o  t ransmi t  herewith a r e p o r t  on "Proposed 

S tud ie s  on the  Impl ica t ions  of  Peaceful  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 tud ie s  of t he  

Nat ional  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 he  "ae ronau t i ca l  and space ac t iv i t i e s  of t h e  United States 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 

gained from t h e  oppor tun i t i e s  f o r ,  and the  problems involved i n  the  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 ac t iv i t i e s  f o r  peacefu l  and s c i e n t i f i c  pur- 

poses .  1 1  

I n  seeking  a s s i s t a n c e  i n  ca r ry ing  ou t  t h e  o b j e c t i v e s  of 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.  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  

some gu ide l ines  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 he  Congress as s t a t e d  i n  t h e  Nat ional  Aero- 

n a u t i c s  and Space Act. It was be l ieved ,  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 ischarge  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 ached  r e p o r t  i s  designed 

t o  assist i n  t h e  development of t h a t  kind of  comprehensive and long-term 
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program of r e sea rch  and s tudy .  The r e p o r t  recommends f o r  t h e  cons ide ra t ion  

o f  NASA a wide range  o f  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 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  o f  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 is  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 n o t  been c l o s e  t o  some o f  t h e  problems 

d iscussed .  

The Brookings s t a f f  members and t h e  c o n s u l t a n t s  r e spons ib 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 o f  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  of 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 ,  imagination, 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  o f  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 Nations 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 ,  Massachusetts 

I n s t i t u t e  of Technology; George Clement, A s s i s t a n t  t o  t h e  P res iden t ,  t h e  RAND 

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

A l f r e d  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 Corporation; H.  F i e l d  

Haviland, Jr . ,  D i r e c t o r  of Fore ign  Po l i cy  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  o f  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  o f  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 ,  Massachusetts 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 Univers i ty ;  J ack  

C .  Oppenheimer, Executive 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 f o r  t h e  Future ;  

Henry W. Riecken, Head, Office of S o c i a l  Sc ience ,  Nat iona l  Science Foundation; 

and Oscar Schachter ,  D i r e c t o r ,  General  Legal D iv i s ion ,  United Nations.  



The s tudy  was d i r e c t e d  by Donald N .  Michael, who i s  p r imar i ly  r e spons ib l e  

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

d r a f t i n g  of  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 ro fes so r  of Business  

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

Meier, P ro fes so r ,  School of Natura l  Resources,  Un ive r s i ty  of  Michigan; Aaron 

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

Herber t  A ,  Shepard, Professor  of  Behavioral  Science,  Case I n s t i t u t e  of Tech- 

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

S t u d i e s ,  Columbia Univers 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 of 

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 indve 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 ,  

Col labora t ing  wi th  him were Jack  Baranson and Herber t  

Harvard Business  Review). 

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 ;  app rec i a t ion  i s  expressed t o  

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

made under the  gene ra l  superv is ion  of  James M. Mi t che l l ,  D i rec to r  o f  t h e  

Conference Program on Publ ic  A f f a i r s .  

Research a s s i s t a n c e  was provided by Ruth Darmstadter,  

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

The s tudy  was 

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

people who took time ou t  of  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  

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

Inc . ;  S c o t t  Buchanan, Consul tan 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 Un ive r s i ty ;  Morton M. Grodzins,  

P ro fes so r ,  Department of P o l i t i c a l  Sc ience ,  Un ive r s i ty  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 of  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 Assoc ia tes ;  Nathan Maccoby, 

P ro fes so r ,  Mass Communications, S tanford  Univers i ty ;  Margaret Mead, Assoc ia t e  

Curator  of  Ethnology, American Museum of  Natura l  H i s to ry ;  Rhoda Metraux, 

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

Heal th ,  American Museum of  Natura l  His tory ;  Charles  Morr i s ,  Professor ,  Depart-  

ment of Philosophy, Un ive r s i ty  of F l o r i d a ;  Oscar Schachter ,  D i r e c t o r ,  General  
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Legal Div is ion ,  United Nations; Gerald W. S i e g e l ,  Lec turer  on Business 

Adminis t ra t ion ,  Harvard Graduate School of  Business Adminis t ra t ion;  and 

Stephen B .  Withey, D i r e c t o r ,  Pub l i c  A f f a i r s  S tud ie s ,  Survey Research Center ,  

Un ive r s i ty  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 sea rch  t o  be considered.  The au thors  have made a p ioneer ing  

exp lo ra t ion  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 tempt  t o  fo re see  types 

of  research  which space  ac t iv i t i e s  make d e s i r a b l e .  The t rea tment ,  f i nd ings ,  

and recommendations are those  of  t h e  au thors  and, i n  accordance with usua 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  admin i s t r a t ive  o f f i c e r s ,  o r  members of i t s  Board of 

T rus t ees .  

Robert  D.  Calkins  
Pres ident  
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I .  INTRODUCTION: GOALS AND METHODS 

1. I n  November 1959 t h e  Nat iona l  Aeronautics and Space Adminis t ra t ion  

con t r ac t ed  wi th  t h e  Brookings I n s t i t u t i o n  t o  "undertake. . . the des ign  of a 

comprehensive and long-term program of r e sea rch  and s tudy  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  o f  space  f o r  peacefu l  and s c i e n t i f i c  purposes.11 

2 .  The long-term program of r e sea rch  s e t  o u t  i n  t h e  r e p o r t  (and 

b r i e f l y  o u t l i n e d  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  

i m p l i c a t i o n s  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 impl i -  

c a t i o n s  may have s u f f i c i e n t  impact OR human a f f a i r s  t o  merit r e s e a r c h .  

b. S p e c i f i c a t i o n  o f  c r i t e r i a  f o r  s e l e c t i o n  of high p r i o r i t y  r e s e a r c h .  

c. S p e c i f i c a t i o n ,  when f e a s i b l e ,  of high p r i o r i t y  r e sea rch  areas f o r  

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

areas which w i l l  extend t h e  u t i l i t y  of t h e  i n i t i a l  r e sea rch ;  and s p e c i f i c a -  

t i o n  o f  r e sea rch  which may become c e n t r a l  under l a te r  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 r e sea rch .  

through f o o t n o t e  c i t a t i o n s  of pertinent p u b l i c a t i o n s  and p r o j e c t s  and are 

t h e r e f o r e  n o t  i nc luded  i n  t h i s  Summary, which c a r r i e s  no foo tno te s  .I 

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

e .  Suggestions on t h e  o r g a n i z a t i o n  and func t ion  o f  a NASA resea rch  

c a p a b i l i t y  t o  implement thE: program (Chapter 2) e 

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 creative e f f o r t  and thereby compete wi th  t h e  needs of o t h e r  areas of 

human endeavor. They c o n t r i b u t e  t o  r a p i d  ra tes  o f  t echno log ica l  change and 

thereby  g i v e  r i se  t o  s o c i a l  al?d pe r sona l  readjus tment  problems. Thus i t  is  

most d e s i r a b l e  t h a t  t h e  problems and o p p o r t u n i t i e s  they  may imply f o r  s o c i e t y  

b e  understood. S ince  t h e  p o t e n t i a l i t i e s  o f  space  a c t i v i t i e s  are wide ranging ,  

so, t oo ,  must be  a r e sea rch  program on t h e i r  imp l i ca t ions :  examined h e r e i n  

-IS- 
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are t h e  problems and o p p o r t u n i t i e s  t h a t  may be in t roduced  by hardware (such 

as a weather s a t e l l i t e  f o r e c a s t i n g  system); events  (such as t h e  adventures 

o f  a s t r o n a u t s  i n  epace);  and i d e a s  (such as t hose  embodied i n  d i scuss ions  

o f  t h e  degree t o  which n a t i o n a l  p r e s t i g e  may be dependent on success  i n  

space accdmplishments). 

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

be  examined? 

C e r t a i n  imp l i ca t ions  may be d i r e c t l y  r e l a t e d  t o  

4 .  Research on t h e  imp l i ca t ions  o f  space ac t iv i t ies  r e q u i r e s  a reason-  

a b l y  clear p i c t u r e  of t h e  a s s o c i a t e d  l a r g e r  s o c i a l  con tex t .  Given t h e  com- 

p l e x  problems f a c i n g  v a r i o u s  components of world s o c i e t y  and t h e  technologi -  

cal  developments t h a t  are  be l i eved  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  i m p r a c t i c a l  t o  s p e c u l a t e  beyond t h e  next  twenty y e a r s ,  and perhaps 

even beyond t h e  next  t e n .  Even w i t h i n  t h i s  time span, however, t h e  consequen- 

ces of space  ac t iv i t i e s  can be foreseen  on ly  i n  p a r t ,  s i n c e  t h e  e f f e c t  of any 

g iven  development i n  space  may be v i t i a t e d  by unexpected but  con t ingen t  s c i e n -  

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

n o t  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  o f  space  

ac t iv i t i e s .  Ra the r ,  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 may a f f e c t  t h e  l i k e l i h o o d  of one impl i ca t ion  

be ing  r e a l i z e d  r a t h e r  than ano the r .  

5. C e r t a i n  p o t e n t i a l  p roducts  or consequences of space  act ivi t ies  imply 

such a high degree o f  change i n  world cond i t ions  t h a t  i t  would be  u n p r o f i t -  

a b l e  w i t h i n  t h e  purview of t h i s  r e p o r t  t o  propose r e sea rch  on them. 

c lude  a c o n t r o l l e d  thermonuclear fus ion  r o c k e 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  ac t iv i t i e s  and to  permit a coherent  e x p l o r a t i o n  of s p e c i f i c  

p roduc t s ,  e v e n t s ,  and i d e a s  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- 
c e p t  f o r  Chapter 2) each r e p r e s e n t  a major area o f  problems and o p p o r t u n i t i e s .  

Within t h e s e  major areas, a l l  p e r t i n e n t  a s p e c t s  of t h e  problems are d i scussed ,  

whether economic, p o l i t i c a l ,  o r  s o c i a l ,  o r  combinations t h e r e o f .  C e r t a i n  

c h a p t e r s  n e c e s s a r i l y  ove r l ap ,  s i n c e  some of them cover gene ra l  a s p e c t s  o f  

problems which a r e  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 .  

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 t h e  i n t e r d i s c i p l i n a r y  n a t u r e  of r e sea rch  on t h e  imp l i -  
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7 .  Time,  r e sources ,  and e s p e c i a l l y  t h e  lack  of  a s i n g l e  formulat ion of 

s o c i a l  s c i ence  theory ,  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  specu la t ion  underlying t h e  r e p o r t .  

no t  efihaustive i n  i t s  research  recommendations, bu t  t he  d e s c r i p t i o n s  of t h e  

problem areas (developed through in t e rv i ews ,  conferences,  and reading)  are 

in tended  t o  provide t h e  r eade r  with a b a s i s  f o r  proposing s p e c i f i c  research  

p r o j e c t s  i n  connect ion with t h e  s tudy  areas recommended he re .  

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

r e sea rch  p r o j e c t  t o  be undertaken with 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  to determine what exis t -  

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

t o  be dome. 

Thus, t h e  r e p o r t  i s  

I t  i s  import-  

8 .  Suggest ing a comprehensive research  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 sea rch .  Not a l l  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 ~ P O ~ O S ( ~ ~ S  are more p rope r ly  wi th in  t h e  

i n t e r e s t s  of o t h e r  groups.  

9. "Researcht1 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,  

i nc lud ing  " th ink-p ieces ,"  s o p h i s t i c a t e d  l o g i c a l  and/or mathematical  evalua-  

t i o n s  and ana lyses ,  and empir ica l  s t u d i e s  i n  t h e  f i e l d ,  

from broad programmatic research  t o  d e t a i l e d  i n q u i r i e s .  

are phrased i n  terms of space ac t iv i t i e s ,  but many of t h e  suggested i n v e s t i -  

g a t i o m c o u l d  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. 

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

observe human behavior  be fo re ,  dur ing ,  and a f t e r  s o c i a l  change r e s u l t i n g  

from innovat ion .  Thus, t h e  proposed r e sea rch  program o f f e r s  ex t r ao rd ina ry  

o p p o r t u n i t i e s  f o r  fundamental s o c i a l  s c i ence  r e sea rch  as w e l l  as appl ied .  

S tud ie s  would range 

Most of t h e  p r o j e c t s  

Examination of t h e  impl i -  

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

each Summary s e c t i o n )  are in tended  t o  provide NASA with a "mfx" of  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 research  program. 

c r i t e r i a  emphasize: 

a .  

The p r i o r i t y  

That  t h e  r e s u l t s  of  t h e  r e sea rch  would have important  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 act ivi t ies .  
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b .  That t h e  s tudy  is urgent  i n  order  t o  i d e n t i f y  and r e s o l v e  opera- 

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

c .  That t he  s tudy  is non-deferrable  i n  t h a t  i f  t h e  da t a  and methods 

a r e  t o  be a v a i l a b l e  when needed i t  is necessary t o  begin acqui 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  foresee ing  

the  s o c i a l  imp l i ca t ions  of space a c t i v i t i e s .  

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  the  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 research  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  ex ten t  t o  which previous 

r e sea rch  has  pa id  off. 

11; Research a reas  are included i n  the  r e p o r t  which are not  now considered 

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

space a c t i v i t i e s  evolve and as high p r i o r i t y  r e sea rch  is completed. 

12.  No assumption has  been made as t o  whether o r  no 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  being are a l r eady  underway. 

competently researched ,  t he  p r i o r i t i e s  h e r e  assigned t o  the  area would a l ter .  

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  of  space a c t i v i t i e s  w i l l  depend on t h e  organiza t ion  NASA es t ab -  

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

and cont inuing  research  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  impl ica 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. 

14. Each s e c t i o n  of  t h i s  Summary corresponds t o  a chapter  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  ehe problem area. I n  t h e  body of t h e  r e p o r t ,  t h e  

p re sen ta t ion  of p o t e n t i a l  imp l i ca t ions  involves  d iscuss ion  of and suggested 

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 a r e a  -- 
i nc lud ing  some t h a t  do not  warrant  research  a t  t h e  p re sen t  s t a g e  of t h e  
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problem area '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. Th i s  suppor t ive  d i scuss ion  

c o n s t i t u t e s  t h e  bulk of t h e  r e p o r t  and i n  a summary can only  be  suggested.  

I t s  i n t e n t ,  however, is t o  make clear (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 rde 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 v a r i o u s  problems i n  broad o r  narrow con tex t s  

of r e sea rch  and a p p l i c a t i o n .  Therefore ,  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  1 - 1  s i n c e  t h e s e  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  them -- 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  w i l l  f i n d  i t  e s s e n t i a l  t o  r e a d  t h e  body of t h e  r e p o r t .  

11. COMMENTS ON THE ORGANIZATTON 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 

ser ies  of long-range r e sea rch  p r o j e c t s  p e r t i n e n t  t o  NASA's d i r e c t i v e  t o  

s t u d y  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  act ivi t ies .  

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  s o c i a l  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 sea rch  c a p a b i l i t y  c o n s i s t  of a NASA in-house c o r e  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:ilable t o  i t  over t i m e  t h e  services of o u t s i d e  or- 

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

be  handled through the s e r v i c e s  o f  o u t s i d e  o rgan iza t ions  can o n l y  be d e t e r -  

mined as 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 f u n c t i o n s  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  able 

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  o f  problems t o  b e  researched .  (This r e p o r t  is  

in tended  t o  be a major a i d  i n  t h i s  area, b u 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  

c r i t e r i a  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 c r i te r ia  

p e r t i n e n t  t o  NASA goals  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  o rgan iza 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  services. 

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

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 wi th  i n t e r e s t e d  government agencies  whose r e sea rch  

o r  a c t i v i t i e s  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 -  

ties. 
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  t o  be p e r t i n e n t  t o  t h e  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  e 

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  whom they  were 
s p e c i f i c a l l y  developed and t o  o the 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 ,  dur ing  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  science re sea rch  t h a t  is  

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 

Systematic  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  r e sea rch  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  vary  i n  dura t ion  from a few months 

t o  s e v e r a l  years .  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 these  procedures w i l l  need t o  be 

developed. 

c. Research i s  a l s o  a device f o r  t r a i n i n g  researchers. 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 i s  i n  part 

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  impl ica 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 the  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 sks  that 

w i l l  be  r equ i r ed ,  i t  is recommended t h a t  no fewer than t h r e e  sen io 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 

core .  Thei 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 t ab l i sh ing  o u t s i d e  connections with the  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 he  conduct of t he  

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 ,  a s  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  i n s u r e  the  s o c i a l  s c i ence  s t a f f  access  t o  information 

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  

de r ive  from NASA's d i v i s i o n a l  activit ies.  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 the  space program's ope ra t ing  problems and w i t h  

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  with both t h e  s o c i a l  sc iences  and t h e  technologi-  

cal activit ies of NASA and versed  i n  in te ragency  r e l a t i o n s h i p s  

r e spons ib l e  f o r  a r ranging  in te ragency  l i a i s o n  so 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  

sha r ing  of information on p e r t i n e n t  a c t i v i t i e s .  

should be 

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

9. A committee analogous t o  the  Space Science Board of the  Nat ional  

Academy of Sciences i s  needed t o  keep t h e  in-house organiza 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 ies .  

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 h e  in-house co re  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  services and with personnel  c a r r y i n g  o u t  

research  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  maintain 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 oppor tun i t i e s  asso- 

c i a t e d  with f inanc ing  t h e  development and a p p l i c a t i o n  of communication satel-  

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

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  

v e r y  l a r g e  ground-based t r a n s m i t t i n g  and r ece iv ing  antennas and powerful t r a n s -  

mitters, and t h e  active 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 less l a rge  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  r e c e i v e r s .  Carefu l  schedul ing i s  r equ i r ed ,  how- 

e v e r ,  i f  active satel l i tes  are no t  t o  be overloaded,  whereas pas s ive  sa te 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  antennas.  To vary ing  degrees, t echnologica l  problems remain t o  

be so lved  f o r  both systems -- problems having t o  do with system capac i ty ,  

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 .  

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  o f - s a t e l -  

lite communications cannot be r e so lved  wholly wi th in  the  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 s e 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  use  

w i l l  imply. 

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 these :  
a .  Frequency a l l o c a t i o n  andlor  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  o f  

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 .  

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  

I n t e r n a t i o n a l  agreements on cornpatabil i ty of equipment components 

used by va r ious  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  wi th  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 o o ) .  

e ,  Access to  audiences:  p r i v i l e g e s  and p r i o r i t i e s .  Ac t 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 .  Pass 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 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  o f  p r e s e n t  telecommunication f a c i l i t i e s .  

feren-between one philosophy and another  as t o  t h e  purposes and proper use  

o f  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 be  used and f o r  t h e  n e g o t f 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 i n t e r e s t s  w i t h i n  each involved n a t i o n ,  com- 

p e t i n g  n a t i o n a l  i n t e r e s t s ,  and i n t e r n a t i o n a l  i n t e r e s t s .  Sys temat ic  s tudy  of 
t h e s e  problems i s  recommended. 

The d i f -  

3. The United S t a 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 r o f i t - m o t i v e s .  

Fo r  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 satel l i tes ,  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 is 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 p re sen t  p r i v a t e l y  owned and opera ted  systems 

which may 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 h e  USSR and/or o the r  na t ions  w i l l  develop - 
, competing communications s a t e l l i t e s  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. 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 -  

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  ope ra t ion .  

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  telephony r a t h e r  than f o r  t e l e v i s i o n .  High-speed, inexpen- 

sive vo ice  communications should provide f a r - f lung  business  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 .  Ever l a r g e r  o rgan iza t iona l  

e n t i t i e s  might thus  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 he  inc reased  communications capac i ty  might i nc rease  

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 .  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 

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

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  the  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  

of  an i n t e r n a t i o n a l  " s e c r e t a r i a t "  a t  t he  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  s e a r c h ,  coding, re t r ieval ,  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 l a rge -capac i ty  communication 

sa te l l i t es  (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  u s e ) ,  

t o  t h e  g r e a t  b e n e f i t  of s cho la r sh ip ,  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 search  are important examplesof 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 production and data-coding personnel would be r e q u i r e d ,  

and computer programing and system b u i l d i n g  and maintenance would invo lve  

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  ex tending  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 hese  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  p o s s i b l y  r a d i c a l  i n c r e a s e  i n  t h e  pace of 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  no 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 m 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 ,  P re -  

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 iscussed .  However, u n l e s s  t h e  development of s a t e l l i t e -  

based, 

more convent iona l  teaching  means may develop t o  a degree t h a t  would chnl lenge  

t h e  advantages of educa t ion  v ia  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 invo lves  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 

of 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 

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  
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is  c l e a r l y  necessary  t o  s p e c i f y  and understand t h e s e  p e r t i n e n t  f a c t o r s .  

Problems are  a l s o  posed and s tudy  i s  needed i n  r ega rd  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  receivers. 

6 .  I n  a l r e a d y  advanced n a t i o n s ,  t h e  immediacy of exposure t o  world- 

wide events  and i d e a s  via  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 e a d  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 are no t  guaranteed 

by t h e  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  s e s s i o n s  may no t  

be g e n e r a l l y  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 -bo rne  TV. Never the less ,  s p e c i a l  

"live" 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 as schedul ing and t i m e  zone d i f f e rences  

can be so lved .  A s a t e l l i t e  system could a l s o  t r ansmi 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  o therwise  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 h e s e  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  s a t e l l i t e s  and s imple receivers 
and antennas could  be used t o  enhance o r  s p l i n k r  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, i nc i t emen t ,  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  u se  -- 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  u se .  

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

8 .  If l a r g e  TV channel capac i ty  becomes a v a i l a b l e  -- v i a  satel l - f te  o r  

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

m u l t i p 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  marshal ing of  home-based 

r e sources  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 ,  

psychologica l ,  and economic cons ide ra t ions  w i l l  dec ide  whether such' conferences 

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

Th i s  would save time, incon- 
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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 

o f  a l l  k inds  have been of g r e a t  importance. 

To provide s o c i a l  c r i te r ia  f o r  dec i s ions  r ega rd 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  
c la iming  t h a t  they  would pay f o r  t h e  use  o f  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  o f  t h e  communication 
system f o r  meeting t h e i r  needs. 
t i o n s  f o r  system design? 

What are t h e  impl ica-  

An important group o f  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  d iscover :  

. . . The advantages and disadvantages of v a r i o u s  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  n a t i o n  as a whole, and s p e c i a l  i n t e r e s t  
groups wi th  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 s u r i n g  t h e  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  n a t i o n .  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 t h e 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 l a c e  t o  begin  s t u d i e s  which w i l l  h e l p  i n  even tua l  n e g o t i a t i o n s  on 

s a t e l l i t e  use  i s  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 ,  i n  
each n a t i o n  o r  r eg ion  involved ,  could compl ica te  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  o f  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  a8 
d e t e c t e d  i n  t h e  above? 
o p p o r t u n i t i e s ?  

To t a k e  advantage of s p e c i f i c  major 

S ince  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 r g a n i z a t i o n a l  approach 
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taken,  and s i n c e  these  problems are b e t t e r  s t u d i e d  be fo re  imminent develop- 

ments obscure i s s u e s ,  r e sea rch  should be begun now t o  determine: 

. . e The c o s t  and b e n e f i t s  o f  t u rn ing  over  t o  an i n t e r n a t i o n a l  
agency those  communication func t ions  which are i n h e r e n t l y  
u n p r o f i t a b l e  f o r  p r i v a t e  i n t e r e s t s  and/or which have t h e  
p o t e n t i a l  f o r  s t i m u l a t i n g  i n t e r n a t i o n a l  u n r e s t ,  Under 
what condi t ions  would such a t r a n s f e r  of func t ion  be i n  
t h e  i n t e r e s t s  of t h e  United S t a t e s ?  I n  the  event  t h e  
f a c i l i t i e s  were i n t e r n a t i o n a l i z e d ,  what ac t iv i t i e s  might 
b e  p r o h i b i t e d  o r  sub jec t ed  t o  i n t e r n a t i o n a l  c o n t r o l  and 
what should be t h e  func t ions  and powers of such an i n t e r -  
n a t i o n a l  body? 

Because t h e  e f f e c t i v e  use  of sa te l l i t es  f o r  teaching  purposes w i l l  r e q u i r e  

much more understanding of l ea rn ing  f a c t o r s  i n  r e l a t i o n  t o  telecommunications 

than  we now possess  and because t h e  a p p l i c a t i o n  of such f ind ings  would be 

v e r y  important  f o r  world s o c i e t y ,  i t  is most d e s i r a b l e  t o  begin now t o :  

. . . Apply and f u r t h e r  develop knowledge of and methods f o r  under- 
s t and ing  t h e  f a c t o r s  -- such as c u l t u r e  h a b i t s ,  l i t e r a c y ,  sub- 
j ec t  matter, ausp ices ,  format ,  and o p p o r t u n i t i e s  t o  use  what 
is l earned  -- which a f f e c t  t h e  degree and type of l e a r n i n g  from 
telecommunications. 
t h e  conten t  and purposes of telecommunications with o t h e r  
forms of communications from i n t e r e s t e d  government groups,  
p r i v a t e  o rgan iza t ions ,  and i n t e r n a t i o n a l  agencies .  

These s t u d i e s  must be aimed a t  meshing 

I V ,  IMPLICATIONS OF A SPACE-DERIVED 
WEATHER PREDICTING SYSTEM 

1. Space ac t iv i t ies  are expected t o  c o n t r i b u t e  i n  two ways t o  t h e  

development and maintenance of a world-wide system f o r  accu ra t e  long-range 

and shor t - range  weather fo recas t ing :  (a) in format ion  f o r  improvements i n  

meteoro logica l  theory  and t h e  r o u t i n e  observa t ions  necessary  f o r  i t s  app l i ca -  

t i o n  w i l l  be  provided by space probes and sa te l l i t es ;  (b) theory  development 

and a p p l i c a t i o n  w i l l  r e q u i r e  a c o r r e l a t i v e  and i n t e r a c t i n g  world-wide n e t  of 

ground-based, lower-atmosphere d a t a  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  

f a c i l i t i e s ,  f o r  which communication sa te l l i t es  appear t o  o f f e r  the-most  f e a s -  

i b l e  system f o r  handl ing  t h e  expected vast  amount of d a t a ,  

f a c i l i t i e s  are e s t a b l i s h e d ,  which may be  i n  t h e  r e l a t i v e l y  near  f u t u r e ,  

Once t h e  ground 



-15s- 

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

f o r e c a s t s  s imilar  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  t echno log ica 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  

Es tab l i sh inp ,  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  s e t  of r u l e s  f o r  t h e  complex ope ra 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  mighi; 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  system's  development pe r iod  w i l l  probably t ake  

p l ace  amid some degree of  t h e  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.  I f  

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. 

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.  

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 te r ia  concerning t h e  "best"  

placements f o r  f a c i l i t i e s .  

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? A r e  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  d e c i s i o n s ,  o r  should 

they  be made by an internationdorganization? I f  dec i s ions  are no 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  is 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 ?  

For example, who w i l l  pay f o r  and corl t rol  t h e  i n s t a l l a t i o n  

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

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 cr i ter 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  o r  cont inued 

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  v a r i o u s  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  t h e s e  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  ope ra 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  unfami l ia 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  s c a r c e ,  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 -  

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 

c a s t i n g .  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  

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 t echn ic i ans?  

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 .  However, 

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 meteorological  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 nuc lear  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. 

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  na tu re  became c l e a r e r .  

Conducting such experiments without  jeopard iz ing  human 

Prel iminary r e sea rch  

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 p o l i c y  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 what 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 

adrquate  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 .  

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 p'ofound 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 p o l i c y ,  

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

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 h e  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. 

A l l  t he se  dec i s ions  imply an a l t e r a t i o n  i n  t h e  

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

s e v e r a l  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 s u r e  t h e  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 .  

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 .  

Methods must be developed f o r  handl ing such consequences of re- 

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

Such i n t e r -  

Impl ica 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 sha rp  i n c r e a s e  i n  overloads and underloads.  



-18s- 

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 bedome 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 tuel 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. 
especially in the many world cultures where a traditional fatalism has 

Much more research is needed on how to educate for’disaster, 
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p reva i l ed .  Decis ions must a l s o  be made about what expenses any community 

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 rnadoesd r  hu r r i canes ;  t hese  dec is ions  vould 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 opera t ions  research  on p repa ra t ion  arrangements.  

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 looding  w i l l  conf ront  involved na t ions  w i t h  t h e  need f o r  prepara-  

t i o n s  t o  cope wi th  the  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 z a t i o n  of  personnel  and an a l l o c a t i o n  of resources  -- both of which do not  

now e x i s t  o r  are needed f o r  o r  absorbed by o t h e r  ac t iv i t ies .  Governments 

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  

n a t i o n .  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 t ema t i c  i n q u i r y .  

I n  many na t ions  t h i s  would r e q u i r e  an organ- 

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

1. More e f f i c i e n t  u se  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  

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 n s 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 .  

2 .  I n  n a t i o n s  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 .  This  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  t i m e  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 h e  degree of weather- 
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 the  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 hu r r i canes  and typhoons, v i a  s a t e l l i t e  observa- 

t i o n s ,  r e sea rch  should begin a t  once t o  determine: 

. . .  What needs t o  be done and what can be done i n  o t h e r  na t ions  
as w e l l  as t h e  United S t a t e s  t o  prepare  for var ious  types 
of  imminent d i s a s t e r s  a t  v a r i o u s  levels 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 h e  communication f a c i l i t i e s  and o rgan iza 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  in format ion  soon enough, 
and (b) t h e  o r g a n i z a t i o n a l  and personnel  equipment and, 
p o s s i b l y ,  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  i s  

most d e s i r a b l e  t o  begin now t o  p l an  ac t iv i t i e s  t o  make t h e  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: 

S ince  they  

Basic t o  such p lans  w i l l  be r e sea rch  

. . . The e x t e n t  t o  which t h e  requirements  f o r  u s ing  science-based 
f o r e c a s t s  are compatible with t h e  pe r spec t ives  and behavior  
o f  those who w i l l  d i r e c t l y  use  t h e  i d e a s  or methods and of 
t hose  a t  h igher  levels who must approve t h e  i d e a s  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 r ega rd  t o  
product  r a i s i n g  methods and i d e a s  are: t h e  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 c rop  process ing  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  are taken from h ighe r  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 .  

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 are many. 

c l a r i f y .  

These w i l l  t ake  much s tudy  and time t o  

It  i s  recommended t h a t  r e sea rch  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 to 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 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 iIilplications. 

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. The studies being made in relation to the Mercury astronauts con- 

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. 
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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 ana lys 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 .  Given a s soc ia t ed  equip- 

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 ance  was 

requi red ,  thereby permi t t ing  new orders  of human and phys ica l  c o n t r o l .  Among 

t h e  many p o t e n t i a l  uses of t h i s  space-stimulated 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 .  The p o s s i b i l i t y  

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 microminiaturized 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 is  i n  t h e  h o s p i t a l  o r  ambulatory -- and r e l e a s e  doc tors  t o  some 

ex ten t  f o r  spec ia l i zed  work, thus helping 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 .  Such an approach t o  rou t ine  medical s u r v e i l -  

l ance  presents  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 obta in ing  t h e  phys io logica l  information t h a t  i s  a s soc ia -  

t e d  wi th  them. 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 

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 no t  acceptab le  t o  t h e  democratic e t h i c .  There are  profound 

moral impl ica t ions  inherent  i n  t h e  poss ib l e  app l i ca t ions  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. 

An 

One l i k e l y  consequence of making very  broad use of te lemet ry  ( i n  

a s s o c i a t i o n  wi th  computers and wi th  o t h e r  communications devices)  w i l l  be an  

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

h i s  machines. I f  preoccupation wi th  t h e  problem inc reases ,  a t t i t u d e s  may be 

a f f e c t e d  t o  an ex ten 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 permitted 

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  

th ree  could be used on e a r t h .  

would seem t o h a v e  no new impl ica t ions  f o r  the  using environment. (b) So la r  

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

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

ances ,  such as s m a l l  r ad ios ;  i t  is  l imi t ed  as a power source ,  however, and 

s t o r a g e  i s  needed f o r  n igh t  ope ra t ion  and cloudy days.  ( c )  Nuclear-powered 

(a) Plasmas and magneto-hydrodynamic power 
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thermionic converters  could provide i s o l a t e d  a reas  with more s u b s t a n t i a l  

amounts of power and do not need s torage  devices .  

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

and r e l i a b l y ,  but they probably have no s p e c i a l  implicat ions f o r  change 

except a s  the  power sources f o r  te lemetry equipment. In underdeveloped 

a reas  t h e i r  h ighly  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 

sources  without requi r ing  major ground t r anspor t  i n t o  the  region a s  i s  

usua l ly  the  case when conventional power sources a r e  used; t he  implicat ions 

f o r  s o c i a l  change under these  circumstances deserve s tudy .  

Ei ther  of the  l a t t e r  two 

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

compete s t rong ly  wi th  conventional metals and o the r  f ab r i ca t ing  ma te r i a l s  

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

ance.  But the  demand f o r  conventional ores  may not be reduced, given the  

demads of increas ing  populat ion and urbaniza t ion  throughout t he  world. 

s o c i a l  implicat ions of t he  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  d i sp lac ing  

ex tan t  technologies  and manpower, d i s rup t ing  support ing communities from the  

mine t o  the  f a b r i c a t i o n  p l a n t ,  and changing the  pa t t e rns  of the  i n t e r n a t i o n a l  

metals t r a d e .  Study w i l l  be necessary t o  a s ses s  the  poss ib l e  ex ten t  of 

changes thus produced, and, i f  t he  changes appear l a rge ,  t o  discover  means 

of coping wi th  them. 

The 

5 .  The need t o  develop h ighly  r e l i a b l e  components f o r  space a c t 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 des ign ,  and u t i l i z a t i o n  phi losophies .  Many of these  changes 

a r e  app l i cab le  t o  products f o r  genera l  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 .  

now appl ied  t o  the  replacement of sho r t - l i ved  components would be a v a i l a b l e  

f o r  o the r  use.  

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

developing n a t i o n s '  a s p i r a t i o n s  fo r  h igher  s tandards of l i v i n g  and the  

i n t e r n a t i o n a l  competit ion f o r  resources .  

of these  mat te rs  i s  the re fo re  recommended. Rel iab le  components a l s o  have 

important impl ica t ions  f o r  br inging telecommunications t o  underdeveloped 

a reas  (see Sec t ion  111). 

Highly r e l i a b l e  consumer products 

Moreover, ma te r i a l s  

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

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

6 .  The closed cyc le  ecologica l  systems being evolved f o r  maintain-  

ing human l i f e  during space t r a v e l  by reprocessing b i o l o g i c a l  waste i n t o  
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food, water,  and a i r  a r e  app l i cab le  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, w i th in  t h e  twenty-year t i m e  span observed by t h i s  s tudy ,  

such systems would probably not  outweigh t h e  advantages of o t h e r  sources of 

t h e s e  necessary elements. 

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

f o r  f r e i g h t  ( t he  c o s t s  f o r  t h e  l a t t e r  including packaging, t r anspor t  time t o  

launching s i tes  -- 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  t h e  imp l i ca t ions ,  i f  any, can be 

eva lua ted .  Research i s  a l s o  needed t o  a s c e r t a i n  whether t h e r e  i s  s i g n i f i c a n t  

u t i l i t y  i n  eve r  f a s t e r  human t r anspor t  i f  t h e  world has e a s y  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 ,  ccmfortable j e t s .  A i rc ra f t  braking and 

l i f t i n g  rocket boos te rs  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 h e  impl ica t ions ,  i f  any, f o r  s o c i e t y  w i l l  no t  be c lear  

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

8 .  Given t h e  a n t i c i p a t e d  development of p rec i s ion  guidance systems 

w i t h i n  the  next twenty years ,  i t  i s  very  poss ib l e  t h a t  a l l  kinds of veh ic l e s  

could be so  guided without human in t e rven t ion .  However, t h e  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 l e  personnel displacemcnt may a l s o  present  problems. Systems analyses 

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

wi th  personnel problems and on t h e  r e l a t i v e  mer i t s  of rep lac ing  a mul t i func t iona l  

human wi th  complex and expensive guidance equipment. 

Since known by-product impl ica t ions  may t ake  on new importance r a p i d l y  and 

newbv-products w i l l  be developing continuously,  research  should be begun now on: 

. . . Means f o r  e s t a b l i s h i n g ,  maintaining, and opera t 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  t h e  foreseen o r  discovered app l i ca t ions  and consequen- 
ces  of space technology by-products. Thus appropr i a t e  research  
o r  a c t i o n  can be undertaken t o  maximize t h e  b e n e f i t  t o  mankind. 

Because of t h e  p o t e n t i a l  importance of r e l i a b i l i t y  to t h e  opera t ion  of our 

consumer economy, s tudy  should determine: 

. . . By means of c o s t  and b e n e f i t s  examination, t h e  e f f e c t s  of 
i nc reases  i n  r e l i a b i l i t y  a t  var ious  s t e p s  i n  t h e  production- 
consumption sequence. 
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Since the long-range implications of telemetry uses may well be profoundly 

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

tion, 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 rela- 
tionships, 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. 

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 engineer- 

ing, 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 

NASA's  needs for large numbers of highly specialized personnel put 1. 

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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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 t h e r e  are 

r e l a t i v e l y  f e w  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 nonprof i t  i n s t i t u t i o n s .  

2 .  Motivat ional  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  s a l a r i e s ,  oppor tun i t i e s  f o r  profess iona l  advancement and s t imu la t ion ,  

and t h e  s p e c i a l  work environment required t o  s t imu la t e  research .  Research 

and development a c t i v i t i e s  c l e a r l y  r equ i r e  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 are  t r a d i t i o n a l  f o r  

o t h e r  l a rge - sca l e  undertakings i n  indus t ry  and i n  government. The uncommon 

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 h e  p ro fes s iona l  group he leads ,  empha- 

s i z e s  the  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  l abora to ry  adminis t ra t ion .  A t  p r e sen t ,  understanding 

is  l imi t ed  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 comprehensive under- 

s tanding .  

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  ob ta in ing  da ta  on t h e  types and numbers of personnel 

that 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  f u t u r e .  

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 about 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 p lan  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 he lp  t o  

a s s u r e  t h a t  t h e  r i g h t  number of s tuden t s  could be encouraged t o  seek  careers 

i n  s p e c i f i c  p ro fes s 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 .  There i s  

a l s o  a need t o  make balanced use of scarce human resources  between t h i s  area 

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  impl ica t 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 genera t ions  are 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 t h e  p l ay  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 pa ren t s ,  adolescents ,  and career adv i se r s  toward these  career 



-27s- 

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 is  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 i s  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 n 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  i t  wi th  problems of 

organiza t iona l  coord ina t ion ,  competit ion,  and cooperation wi th  o the r  agencies 

which a r e  a t  once new and a t  t h e  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  l a 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 ons  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 t he  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  coord ina t 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 he  

Defense Department, e t c .  Careful  s tudy  w i l l  be necessary t o  discover  t h e  

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 h e  c o n t r o 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 i e s  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  hea l th  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 a s  inducement t o  

indus t ry .  A l l  of t hese  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 con t ro 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. 
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Implicat ions f o r  sc ience  advisory a c t i v i t i e s  
and government po l i cy  

1. Space a c t i v i t i e s  have become inex t r i cab ly  inter twined wi th  science 

i n  genera l  a t  t he  government po l i cy  making level and v i ce  versa .  This i s  

not  new t o  sc ience  o r  government, but i t  has received s p e c i a l  emphasis as 

a r e s u l t  of t he  s p e c i a l  and spec tacu la r  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 p o l i c i e s .  

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 

that  the  problems inherent  i n  the  many r o l e s  played by t h e  s c i e n t i s t  i n  govern- 

ment -- pure s c i e n t i s t ,  government adv i se r ,  special  p leader ,  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 i en t i s t s  wi th  whom he must work a t  the  po l i cy  l eve l s  of t he  govern- 

ment, and i n  the  eyes of those ou t s ide  of government who repor t  on and in t e r -  

p r e t  t he  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- sc i en t i s t  po l icy  makers. 

Probably more than any o t h e r  s c i en -  

2 .  The r o l e  of t he  s c i e n t i s t  a s  s c i e n t i s t  and as c i t i z e n  and i t s  rela- 

t i o n  t o  h i s  r o l e  as  an adv i se r  t o  the  government i s  e s p e c i a l l y  important i n  

t h e  space a r e a ,  where n a t i o n a l ,  i n t e r n a t i o n a l ,  and p o l i t i c a l  f a c t o r s  become 

c e n t r a l  t o  some po l i cy  pos i t i ons ,  and where tbe s c i e n t i s t  represent ing  these  

pos i t i ons  may f ind  himself i n  c o n f l i c t  wi th  h i s  personal  values  as a s c i e n t i s t .  

3 .  Confusions and d i f f e rences  of opinion about t he  proper and use fu l  

r o l e s  f o r  and r e l a t ionsh ips  between sc ience  adv i se r s ,  sc ience  admin i s t r a to r s ,  

sc ience  advisory groups, and non- sc i en t i s t  po l i cy  planners and po l i cy  makers 

must necessa r i ly  i n t e r f e r e  wi th  t h e  e f f e c t i v e  performance of t h e i r  func t 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 .  

* * > k * *  

Studies  use fu l  f o r  po l i cy  planning t o  a s su re  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  witzh 
space programs i n  the  government. What a r e  t h e  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  benef i 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 .  

A s  a f i r s t  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  t he  use of 
manpower, money, and phys ica l  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 ionsh ip  between ca ree r  s e l e c t i o n ,  c a r e e r  advice,  

and information about space a c t i v i t i e s  w i l l  r equi re ,  as one major input  t o  the  

problem, research  which w i l l  show t rends  about: 

. . . The evolving images, i n  t he  minds of parents ,  t eache r s ,  
c a r e e r  adv i se r s ,  and young people,  of t he  space s c i e n t i s t  
and engineer ,  and how these  compare wi th  the  images of 
o t h e r  poss ib le  c a r e e 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 the  images held? 

Preliminary 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  resolving t h e  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  

po l i cy  making i n  regard t o  space a c t i v i t i e s ,  case-s tudy 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 h e  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 pol icy .  P rec i se ly  i n  what ways do the  
missions and perspec t ives  of t he  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 imu la 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 the r  p a r t s  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 the  

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  the  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 i o n s h i p s ,  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  problems 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, t he  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 r e :  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 

e qu ipmen t . 
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 what view is  held of the  fu tu re  of space a c t i v i t i e s  f o r  peaceful  

u ses .  Some f e e l  thist 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 s e f u 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  t he  major components and, i n  

t h e  process ,  w i l l  ga in  the  know-how which w i l l  a s su re  them the  next s e r i e s  

Others f e e l  t h a t  t he  indus’try w i l l  
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of c o n t r a c t s ,  and s o  on. Research i s  necessary  t o  make c l e a r e r  t h e  f a c t o r s  

which a r e  a c t i n g  o r  may a c t  - -  tending t o  d r i v e  t h e  evo lu t iona ry  process 

one way o r  t h e  o t h e r .  

3 .  One response t o  t h e s e  evo lu t iona ry  a l t e r n a t i v e s  has been heavy 

investment i n  broad-ranging r e sea rch  and development f a c i l i t i e s  intended t o  

supply  ideas  f o r  d i v e r s i f i c a t i o n  i n t o  new markets,  a s  w e l l  as  t o  develop 

space - re l a t ed  items and ideas  which w i l l  put t h e  f i r m  a t  t h e  f o r e f r o n t  of 

a new government-supported t echno log ica l  wave, These R & D a c t i v i t i e s  pose 

t h r e e  important ques t ions  needing s tudy  t o  understand t h e i r  consequences. 

a .  Who should own t h e  r i g h t s  t o  developments produced under 

government funds - -  and, i f  t h e  government i s  t h e  owner, how can i t  be s u r e  

i t  r ece ives  a l l  p e r t i n e n t  in format ion?  

b .  What r e sea rch  should t h e  government do in-house and how much on 

c o n t r a c t  t o  suppor t  and t ake  advantage of t hese  p r i v a t e  c a p a b i l i t i e s ,  and 

what i s  t h e  optimum m i x  of o u t s i d e  multipurpose R & D f a c i l i t i e s  t o  s p e c i a l  

purpose f a c i  lit i e s  ? 

c .  What a r e  t h e  consequences f o r  t h e  o v e r - a l l  q u a l i t y  of i n d u s t r i a l  

performance - -  and f o r  t h e  needs of t h e  r e s t  of s o c i e t y  - -  of compet i t ion  f o r  

s c a r c e  personnel  "s tockpi led"  f o r  c a p a b i l i t y  demonstrating purposes as w e l l  

a s  f o r  doing wide-ranging R & D? 

4 .  Under t h e  prime c o n t r a c t o r  system, t h e r e  i s  a ques t ion  of whether 

sma l l  f irms can compete and s u r v i v e  a s  t h e  space i n d u s t r y  evo lves .  Limited 

s t a f f s ,  i n t e r m i t t e n t  r o l e s ,  smal l  p r o f i t s ,  and small  f i n a n c i a l  r e sources ,  a l l  

seem t o  confront  t h e  smal l  f i rms  w i t h  s p e c i a l  d i f f i c u l t i e s  i n  t h e  space f i e l d .  

These d i f f i c u l t i e s  deserve  c l a r i f y i n g  s tudy  s o  t h a t  p o s s i b l e  s o l u t i o n s  could 

be sugges ted .  

5 .  Government-industry R & D c o s t - s h a r i n g  and pub l i c  f inance  p o l i c y  

would b e n e f i t  from re sea rch  provid ing  b e t t e r  measures of co rpora t e  c o s t s  and 

p r o f i t s  over t h e  long run ,  which a l s o  involve  p u b l i c  funds.  Research i s  a l s o  

warranted t o  develop means f o r  measuring performance e f f i c i e n c y  i n  t h e  absence 

of a p r i c e  mechanism. 

6 .  One ques t ion  assumes many g u i s e s  i n  t h i s  a r e a :  what i s  t h e  b e s t  way 

t o  a l l o c a t e  government and i n d u s t r i a l  funds f o r  t h e  developmdnt and production 

of space systems i n  t h e  absence of convent iona l  market r e l a t i o n s h i p s ?  The 

n e g o t i a t e d  c o n t r a c t  i s  not  unique t o  space a c t i v i t i e s ,  but t h e  use of t h i s  
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form of c o s t  arrangement presents s p e c i a l  problems i n  r econc i l ing  i n d u s t r i e s '  

i n t e r e s t s  i n  h ighe r  p r o f i t s  w i t h  t h e  n a t i o n a l  i n t e r e s t s  i n  what is adv i sab le  

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 r g e  numbers or' eng inee r s ,  s c i e n t i s t s ,  and 

managers. The i r  s p e c i a l  c a p a b i l i t i e s  and t h e  o r g a n i z a t i o n a 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 t u d y  t o  r e so lve  them. In p a r t i c u l a r ,  r e sea rch  i s  neces-  

s a r y  on means f o r  ope ra t ing  complex r e sea rch  o p e r a t i o n s i n  a manner t h a t  w i l l  

inducc h igh  l e v e l s  of c r e a t i v i t y .  C e r t a i n  rates of tu rnover  and of c i r c u l a -  

tiors bettieen i n d u s t r y  and o t h e 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  po in t  should he lp  c l a r i f y  i t .  

2 .  Rec ru i t i ng  enough craftsmen w i t h  "watchmaker1' q u a l i t y  s t anda rds  o r  

mot iva t ing  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 

.ha t  i t  would be u s e f u l  t o  conduct s t u d i e s  on means f o r  improving t h e  r e q u i s i t e  

n o t i v a t i o n  and performance among workers b u i l d i n g  space equipment. 

3 .  There w i l l  be g r e a t  compet i t ion  f o r  h igh -qua l i ty  p r o f e s s i o n a l  p e r -  

sonnel  i n  f u t u r e  yea r s ,  s i n c e  they  w i l l  a l s o  be wanted by o t h e r  i n d u s t r i e s  and 

f o r  o t h e r  s o c i a l l y  p re s s ing  a r e a s .  In view of t h e s e  o t h e 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 z u l  s tudy  i s  needed t o  

determine whether t h e r e  w i l l  be s u f f i c i e n t  numbers of h igh  q u a l i t y  p r o f e s s i o n a 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  g o a l s .  Excessive competit ion 

w i t h  u n i v e r s i t i e s  and nonpro f i t  r e sea rch  o rgan iza t ions  may weaken necessa ry  

teaching  and i n s t i t u t i o n a l  r e sea rch ,  thus j eopa rd iz ing  t h e  gene ra l  s t a t e  of 

s o c i a l  development as well a s  t h e  supply  of new h igh -c l a s s  personnel  f o r  

t h e  space  i n d u s t r y .  However, i n t e n s i v e  i n d u s t r y  r e c r u i t i n g  and compet i t ion  

f o r  personnel  may s t i m u l a 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 c raf t smanship .  Study of t h e s e  matters 

i s  w e l l  worth wh i l e ,  s o  t h a t  a l l o c a t i o n  needs,  t r e n d s ,  and o t h e r  imp l i ca t ions  

may be b e t t e r  understood. 

Government and i n d u s t r y  re l a t  ions  

1. Government r e g u l a t i o n s  t h a t  are r e l a t e d  t o  space  f i rms  inc lude  t h e  

f r a n c h i s i n g  of a c t i v i t i e s  such a s  s a t e l l i t e  ope ra t ions  and l a u n c h i n i s .  

i ng  r e g u l a t o r y  r c s p o n s i b i l i t i e s  between s t a t e s  and t h e  f e d e r a l  government i s  

Shar- 
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a l s o  p o s s i b l e  ( see  Sec t ion  V I ) ,  Also involved are r e g u l a t i o n s  concerning 

i n t e r n a t i o n a l  i n s p e c t i o n ,  s a f e t y  s t anda rds  and t r a f f i c  c o n t r o l  ( i nc lud ing  

those  f o r  launching and recovery a r e a s ) ,  n o i s e  and r a d i o  f r equenc ie s ,  and 

indemnity l i a b i l i t i e s .  These and o t h e r  p o t e n t i a l  r e g u l a t o r y  a c t i o n s  w i l l  

r e q u i r e  s t u d y  t o  make them a d j u s t a b l e  t o  t h e  changing o p p o r t u n i t i e s  i n  space 

a c t i v i t i e s  whi le  s t i l l  p rovid ing  t h e  needed pub l i c  p r o t e c t i o n .  

2 .  Pa ten t  p o l i c y  problems a r e  not  unique t o  space a c t i v i t i e s ,  but 

t hey  have been emphasized by them. NASA s o  Ear owns t h e  ideas  developed 

under government c o n t r a c t  ( sub jec t  t o  waiver of t hese  r i g h t s ) ,  but i n d u s t r y  

f e e l s  t h e  ideas  should be t h e i r s  f o r  p r i v a t e  e x p l o i t a t i o n ,  p a r t i a l l y  t o  

compensate f o r  t h e  smal l  r e t u r n  on space R & D .  The p a t e n t  problem i s  never -  

t h e l e s r  l a r g e r  than t h i s  important i s s u e ,  and needs t o  be c l a r i f i e d  by f u r -  

t h e r  s tudy  so  t h a t  e f f e c t i v e  s o l u t i o n s  may p o s s i b l y  be supp l i ed .  For example, 

s i n c e  t h e  f e d e r a l  zovernment i t s e l r '  i s  a major s t i m u l a t o r  or' space innovat ion ,  

how important a r e  p a t e n t s  now f o r  t h e  purpose they  were o r i g i n a l l y  intended 

t o  sc rve?  To what e x t e n t  has d isseminat ion  of new knowledge, and hence t h e  

e x p l o i t a t i o n  of new technology f o r  t h e  b e n e f i t  of t h e  United S t a t e s ,  been 

helped o r  hindered by Lhe p a t e n t  system? What have been t h e  e f i 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 r o i e s s i o n a l l y  s t r a i g h t f o r w a r d  means 

f o r  d i sseminat ing  new knowledge whic . they  have acquired'? 

3 .  Some c la im 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 c a s e s ,  t h e  pooling oL 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 engineer ing  informat ion  necessary  f o r  R & D make ques t ions  

of c o l l u s i o n  i n  r e s t r a i n t  of t r a d e  d i r ' r ' i cu l t  t o  r e s o l v e .  The gene ra l  ques t ion  

a r i s e s  of how much r e l i a n c e  needs be put on compet i t ion  o r  r e g u l a t i o n ,  and 

how much can be accomplished through t h e  government's own purchasing p o l i c i e s .  

Study i s  recommended on t h e  r e l a t i o n  of a n t i t r u s t  philosophy t o  t h e  : .:>-ds 0;' 

space  developments s o  t h a t  t h e  n a t i o n  i s  a b l e  t o  p r o t e c t  i t s  i n t e r e s t s  i n  

bo th  a r e a s .  

4 .  The European defense  budget,  o t h e r  f o r e i g n  markets,  overseas  m n u -  

f a c t u r i n g  c o s t s ,  and t h e  o p p o r t u n i t i e s  t o  b e n e f i t  from f o r e i g n  p r o f e s s i o n a l  

competences a r e  c o n t r i b u t i n g  t o  American i n d u s t r i a l  space a c t i v i t y  o u t s i d e  t h e  

United S t a t e s .  However, commercial goa l s  and f o r e i g n  p o l i c y  goa l s  may not  

always be congruent i n  t h i s  a r e a ,  g iven  space a c t i v i t y ' s  c l o s e  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 t h e r  n a t i o n a l  p o l i c i e s .  On t h e  o t h e r  hand, it may 
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be t h a t  i n  such a r e a s  as communications s a t e l l i t e s ,  i t  would be i n  t h e  

n a t i o n a l  i n t e r e s t  t o  suppor t  them, as i t  was i n  t h e  n a t i o n a l  i n t e r e s t  t o  

a i d  our  world maritime and airpower p o s i t i o n s .  The impl i ca t ions  of t h e  

i n t e r p l a y  of t h e s e  p r i v a t e  and publ ic  i n t e r e s t s  w i l l  be w e l l  worth s tudy-  

ing  f o r  t h e  i n s i g h t  t hey  can provide f o r  planning t o  a s s i s t  t h e  goa l s  of 

a l l  concerned. 

A s  a b a s i s  f o r  understanding t h e  imp l i ca t ions  or' more s p e c i f i c  a s p e c t s  of 

space i n d u s t r y  problems 2nd o p p o r t u n i t i e s ,  and a s  a s t imulus  Eor t h e  

dzvelopment of needed measures f o r  des igning  e f f i c i e n t  R & D o rgan iza t ions ,  

r e sea rch  i s  recommended which w i l l :  

. . . Examine t h e  h i s t o r y  of t echno log ica l  change i n  an envi ron-  
ment of government p a r t i c i p a t i o n  t o  ( a )  t r y  t o  d i scove r  
tendencies  and d i r e c t i o n s  i n  co rpora t e  adjustment t o  such 
change and (b)  s e e  i f  Such d i s c o v e r i e s  can be app l i ed  t o  
understanding and a n t i c i p a t i n g  p resen t  and f u t u r e  changes 
i n ,  t h e  space  i n d u s t r y .  In  apply ing  (b) ,  s tudy  i s  necessary  
t o  a t tempt  t o  f o r e s e e  t h e  f a c t o r s  which w i l l  c o n t r i b u t e  t o  
t h e  even tua l  t h inn ing  down o r  expansion oE t h e  number and 
v a r i e t y  of o rgan iza t ions  producing prime space a c t i v i t y  
p roduc t s .  A t  l e a s t  a p re l imina ry  s tudy  is  i n  o r d e r  on t h e  
advantages and disadvantages of va r ious  l e v e l s  and kinds 
05 apportionment oE R SL D between t h e  space  Eirms and NASA 
and t h e  advantages and disadvantages of va r ious  mixes of 
mul t ipurpose  R Gr D f a c i l i t i e s  and spec ia l -purpose  f a c i l i t i e s .  

Because r e g u l a t i o n  i s  r e l a t e d  t o  many a s p e c t s  of government-industry space  

a c t i v i t i e s  and t o  p o l i c y  p lanning ,  and because or' i t s  importance i n  r'orward- 

ing  peace fu l  space  a c t i v i t i e s  and i t s  imp l i ca t ions  For s o c i e t y  a t  l a r g e ,  

a con t inu ing  r e s e a r c h  e i i o r t  should be begun soon on: 

. . . The ccoi)omic and p o l i t i c a l  o b j e c t i v e s  or' r e g u l a t i o n  of 
spacc a c t i v i i i c s .  Major qucntions concern which space 
a c t i v i t i e s  a r e  t o  be r egu la t ed  and what con t ingen t  f a c t o r s  
a r e  involved .  
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V I  I I. GENERAL IMPL ICAT IONS FOR INTERNAT IONAL AFFAIRS 
AND FOREIGN POLICY 

1. P r a c t i c a l  apprec i a t ion  of t he  long-range i n t e r n a t i o n a l  a spec t s  of 

space a c t i v i t i e s  from t h e  viewpoint of t h e  United S t a t e s  r equ i r e s  s tudy  of 

space p lans  and events  i n  terms o f :  t h e  t e c h n i c a l  f e a t u r e 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 t h e  uses of o u t e r  space and on the  goa ls  and con- 

duct  of fo re ign  a f f a i r s ,  and the  a v a i l a b l e  and requi red  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 n d i v i d u a l s  wi th  t h e  breadth  of 

understanding f o r  coord ina t ing  the  i n t e r n a t i o n a l  a s p e c t s  of  the  t e c h n i c a 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 sugges ts  

s tudy  of t h e  ways i n  which e x i s t i n g  t r a i n i n g  f o r  t hese  t a s k s  i s  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  d iscover ing  

means f o r  i nco rpora t ing  p e r t i n e n t  knowledge from t h e  behaviora l  sc iences  

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 a d m i n i s t r a t o r s .  

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 e c h n i c a l  f e a t u r e 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  in t roduce  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 e a t u r e s  and cond i t ions  a s s o c i a t e d  wi th  them inc lude :  t h e  technologi -  

c a l  requirements €or  world-wide te lemeter ing  and s a t e l l i t e  t r ack ing ;  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 ;  i n spec t ion  and r e g u l a t i o n  through b u i l t - i n  technologica l  c h a r a c t e r i s -  

t i c s  of systems;  ope ra t ion  of e a r t h  s a t e l l i t e s  launched anywhere i n  t h e  world; 

t r a n s p o r t  of men i n t o  o u t e r  space and t h e i r  recovery;  t h e  p o s s i b l e  uses  oE 

obso le t e  space hardware and r e l a t e d  equipment abroad :or non-space purposes .  

Each of t h e s e  i n v i t e s  s tudy  t o  e l u c i d a t e  t h e  i n t e r n a t i o n a l  problems posed 

and t o  provide aiiswers t o  them i n  t h e  l i g h t  of American space p o l i c i e s  and 

fo re ign  p o l i c i e s ,  A r e l a t e d  a r e a  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 

wi th  problems and o p p o r t u n i t i e s  p e r t a i n i n g  t o  i n t e r n a t i o n a l  sha r ing  of 

c o s t s ,  p r o j e c t  p lanning ,  and ope ra t ions .  

Mul t ina t iona l  personnel p a r t i c i p a t i o n  

1. The f a c t  t h a t  z r e a t  numbers of personnel  w i l l  be needed . to  implement 

world-wide space a c t i v i t i e s  p re sen t s  the  United S t a t e s  wi th  o p p o r t u n i t i e s  t o  

advance i t s  space and fo re ign  p o l i c i e s  through t h e  use of s k i l l e d  fo re ign  
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personnel  i n  connection w i t h  our own o r  m u l t i n a t i o n a l  space p r o j e c t s .  

may a l s o  be p o s s i b l e  t o  provide t r a i n i n g  g e n e r a l l y  u s e f u l  f o r  o t h e r  techno- 

l o g i c a l  purposes,  a s  w e l l  a s  f o r  space a c t i v i t i e s ,  f o r  n a t i o n a l s  from coun- 

tr ies p r e s e n t l y  developing t h e i r  s c i e n t i f i c  and t e c h n i c a l  resources  f o r  t h e  

f i r s  t t i m e  . 

It 

2 .  C e r t a i n  problems, however, a r e  implied i n  t h e  use of m u l t i n a t i o n a 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 t anda rds ,  and language. 

Equi tab le  apportionment of p r o f e s s i o n a l  r ecogn i t ion  may be d i E f i c u l t ,  and 

i n t e r p e r s o n a l  problems may a r i s e  from n a t i o n a l  d i f f e r e n c e s  i n  s t y l e s  of 

team resea rch  and from d i f f e r i n g  ideas  of t h e  goa l s  and means f o r  space 

programs. 

t e n t i a l i t i e s  f o r  m u l t i n a t i o n a l  personnel p a r t i c i p a t i o n  and t o  s o l v e  t h e  

problems involved i n  r e a l i z i n g  these  o p p o r t u n i t i e s .  

Complications could be introduced by d i f f e r e n c e s  

Much r e sea rch  w i l l  be necessary  t o  determine t h e  s p e c i f i c  po- 

Space p o l i c y  as r e l a t e d  t o  f o r e i g n  p o l i c y  

1. The g e n e r a l  o b j e c t i v e s  of United S t a t e s  f o r e i g n  p o l i c y  may be 

s i g n i f i c a n t l y  a f f e c t e d  by our space programs and space p o l i c y .  Study is  thus  

d e s i r a b l e  concerning t h e  imp l i ca t ions  f o r  fo re ign  p o l i c y  of space a c t i v i t i e s  

t h a t  i n f luence  the  a t t i t u d e s  of and t h e  n a t u r e  and degree of suppor t  o r  

oppos i t i on  forthcoming from i n t e r n a t i o n a l  o rgan iza t ions ,  a l l i e s  and adver- 

s a r i e s ,  n e u t r a l  n a t i o n s ,  and ind iv idua l s  and s p e c i a l  groups,  inc luding  sc ien-  

t i s t s .  The m i l i t a r y  a s p e c t s  of some of our  space a c t i v i t i e s  and t h e  a c t i o n s  

of n a t i o n s  w i t h  competing space systems w i l l  be a d d i t i o n a l  important f a c t o r s  

a f f e c t i n g  t h e  a p p l i c a t i o n  o t  space p o l i c y  t o  fo re ign  p o l i c y  - -  and t h e s e  t o o  

w i l l  merit s t u d y ,  In  p a r t i c u l a r ,  s tudy  i s  necessary  on t h e  i n c l i n a t i o n s  o r  

d i s i n c l i n a t i o n s  of o t h e r  n a t i o n s  t o  suppor t  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 c lc l ibcra te  o r  i nadve r t cn t  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 .  Oppor tuni t ics  t o  advance and coord ina ie  t h e  o b j e c t i v e s  of United 

S t a t e s  space and f o r e i g n  p o l i c y  may be provided by sys t ema t i c  advanced p l an -  

n ing  f o r  l e g a l l y  based r e g u l a t i o n  and c o n t r o l  and a p p r o p r i a t e  methods f o r  

i n s p e c t i n g ,  observ ing ,  a n d  ope ra t ing  space p r o j e c t s  and r e l a t e d  ac t iv i -  
t i e s .  Such p l ans  and methods r e q u i r e  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  i s  suggested of t h e  ope ra t ions  of e x i s t i n g  n a t i o n a l ,  i n t e r n a t i o n a l ,  and 

nongovernmental o rgan iza t ions  which have had exper ience  implementing and 
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guid ing  o t h e 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 .  Research i s  a l s o  necessary  t o  

d i scove r  means of eva lua t ing  how new types of space programs and new forms of 

o rgan iza t ion  might f u r t h e r  United S t a t e s  space and f o r e i g n  p o l i c y  o b j e c t i v e s ,  

i nc lud ing  t h e  p o s s i b i l i t y  of m u l t i n a t i o n a l  o r  t o t a l l y  i n t e r a a c i o n a l  space 

programs. In connection w i t h  such r e sea rch ,  i t  would be user'ul t o  re-examine 

t h e  a s s e t s  and l i a b i l i t i e s  of a d m i n i s t r a t i v e  and d ip lomat ic  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 oFL'icial, t e c h n i c a l  and p o l i t i c a l ,  and m i l i t a r y  

and peace fu l  a c t i v i t i e s  o r  func t ions  i n  t h e  l i g h t  of t h e  pror'ound i n t e r r e l a -  

t i o n s  o€ t h e s e  f a c t o r s  and space programs and p o l i c i e s .  There i s  a l s o  need 

t o  s tudy  t h e  p o s s i b i l i t i e s  of us ing  space a c t i v i t i e s  t o  f a c i l i t a t e  o t h e r  

needed i n t e r n a t i o n a l  r u l e s ,  r e g u l a t i o n s ,  o r  c o n t r o l s .  

3 .  S c i e n t i s t s  and eng inee r s ,  a c t i n g  i n  t h e i r  va r ious  c a p a c i t i e s  a s  

n a t i o n a l s ,  p r i v a t e  s c i e n t i s t s ,  and cosmopolitans,  may have important r o l e s  

i n  in f luenc ing  space FoliLy and va r ious  n a t i o n a l  r e a c t i o n s  t o  our space 

p o l i c i e s  and those  of o t h e r  n a t i o n s .  Whether o r  no t  such in f luence  i s  l i k e l y  

t o  be an important f a c t o r ,  and, i f  s o ,  under what cond i t ions ,  needs examina- 

t i o n ,  

4 .  The f a c t o r s  involved i n  a s s e s s i n g  and i n t e r p r e t i n g  n a t i o n a l  p r e s t i g e  

and i n  t h e  behavior of o t h e r  n a t i o n s  and i n d i v i d u a l s  toward a n a t i o n  assessed  

as having o r  no t  having p r e s t i g e  a r e  poor ly  understood and would b e n e f i t  

from f i e l d  s t u d i e s  and experiments.  To t h e  l eade r sh ip  and pub l i c  of an 

underdeveloped n a t i o n ,  f o r  i n s t a n c e ,  a d i s p l a y  of our space a c t i v i t i e s  may 

suggest on ly  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  spen t  

on f u r t h e r  a s s i s t a n c e  i n  r a i s i n g  t h e i r  s t anda rd  of l i v i n g  and i n  so lv ing  

s o c i a l  problems t h a t  a r e  more impor tan t ly  p re s s ing  t o  them than  t h e  problems 

of space use .  For o t h e r  such n a t i o n s ,  however, an oppor tun i ty  t o  p a r t i c i -  

p a t e  i n  t h e  United S t a t c s  space program may be seen  a s  a means f o r  ga in ing  

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 user'ul f o r  o t h e r  t e c h n i c a l  and s c i e n t i f i c  

t a s k s  of va lue  t o  n a t i o n a l  development. More needs t o  be known about t h e  

e f f e c t s  of space a c t i v i t i e s  on eva lua t ions  of our humanity and use fu lness  

t o  o t h e r  n a t i o n s .  

7 .  S p e c i f i c  space p r o j e c t s  may confront  some n a t i o n s  w i t h  problems 

which, given p r e v a i l i n g  n a t i o n a l  a t t i t u d e s ,  v a l u e s ,  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 a b l e  t o  manage e a s i l y .  For example, 

a d j u s t i n g  t o  t h e  requirements f o r  apply ing  s c i e n t i f i c  methods and f o r  
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opera t ing  f u n c t i o n a l l y  designed o rgan iza t ions  may involve  completely un fami l i a r  

behavior  p a t t e r n s .  

i ng  c e r t a i n  of t h e i r  l i f e  ways s o  a s  t o  permit them t o  t a k e  advantage,  w i t h  a 

minimum of d i s r u p t i o n ,  of t h e  f u t u r e  oppor tun i t i e s  t h a t  space ac t iv i t i e s  may 

provide .  

Research begun now could he lp  such n a t i o n s  t o  begin a l t e r -  

8. To t h e  e x t e n t  t h a t  t h e  United S t a t e s  i n t ends  t o  compete w i t h  t h e  

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  a r ena ,  i t  would be 

d e s i r a b l e  t o  explore  s y s t e m a t i c a l l y  t h e  assets and l i a b i l i t i e s  i n  c e r t a i n  

"asymmetries" i n  t h e  i n t e r n a t i o n a l  p o s i t i o n s  of t h e  two n a t i o n s .  

a s  s ec recy  vs. 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  compet i tors  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 t h e r  c o u n t r i e s ,  

and access  t o  o t h e r  n a t i o n s '  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  t h e  o t h e r  i n  pursuing s p e c i f i c  space programs f o r  n a t i o n a l  

p o l i c y  purposes.  

Such f a c t o r s  

Because of t h e  l i k e l i h o o d  t h a t  i n t e r n a t i o n a l  c o s t  sha r ing  may produce re- 

s u l t s  u s e f u l  f o r  forwarding a peacefu l  space program, i t  i s  recommended 

t h a t  background r e sea rch  be i n i t i a t e d  t o  determine: 

. . . The s i z e  and n a t u r e  of c o s t s  t h a t  may be sha rab le  f o r  
f a c i l i t i e s  o r  p i eces  of hardware r equ i r ed  f o r  world- 
wide networks a s s o c i a t e d  w i t h  contemplated space a c t i -  
v i t i e s .  A l t e r n a t e  means f o r  such sha r ing  should a l s o  
be examined. 

It is  recommended t h a t  a s tudy  be made of t h e  problems and o p p o r t u n i t i e s  

which may be produced by those  i n t e r n a t i o n a l  o rgan iza t 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 e c h n i c a l  

and p o l i t i c a l  s u b j e c t s  (o r  t h e  o t h e r  d i s t i n c t i o n s  mentioned above). Under- 

s t and ing  of t h e  p o s s i b l e  unique c o n t r i b u t i o n s  of a space program, o r  i t s  

p l anne r s  and implementers, t o  t h e  promotion of i n t e r n a t i o n a l  coopera t ion  

would be a ided  and p o l i c y  planning b e n e f i t e d  by a s tudy  o f :  

. . . The d i s t i n c t i v e ,  complementary, o r  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 inc luding  t h e  
United Nations,  UNESCO, t h e  Committee on Space Research, 
t h e  I n t e r n a t i o n a l  As t ronau t i ca l  Federa t ion  and o t h e r s  i n  
e x i s t e n c e  o r  proposed. 



-39s - 

Long-range planning f o r  United S t a t e s  space a c t i v i t i e s  a s  p a r t  of our  fo re ign  

p o l i c y ,  and t h e  advantages of optimum use of e x t r a n a t i o n a l  resources  f o r  

forwarding a peacefu l  space program make r e sea rch  d e s i r a b l e  t o  produce: 

, . . A sys temat ic  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 ,  I 7a1, s o c i a l ,  and technologica l  asymmetries i n  
t h e  p o s i t ? _  of t kc  J n i t e d  S t a t e s  and the  Soviet  Union as 
they  may afr 'ect  t h c  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 p o s s i b l e  space p r o j e c t s .  (Such a s tudy  should inc lude  
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 h e  concept of p o l i t i c a l  
p a r i t y  beLween 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  02 t h e  e f f e c t s  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  a - - i  behavior  of dec i s ion  makers i n  o t h e r  c o u n t r i e s ,  research  should 

determine : 

. , . H c  ~ i n  o t h e r  c o u n 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  
ir:i'luence s p e c i f i c  people and t h e  i n s t i t u t i o n s  i n  t h e  govern- 
mental  dec i s ion  making process .  What o t h e r  r 'actors e n t e r  
i n t o  t h e  dec i s ion  making process  which may v i t i a t e  o r  amplify,  
t o  GUT t -nef i t  o r  de t r iment ,  t h e  e fEec ts  of p a r t i c u l a r  space 
a c t i v i )  Les? 

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 r e i n f o r c i n g  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  t h e  impl ica t ions  of i t s  p u b l i c ' s  op in ions ,  e s p e c i a l l y  

i n  connect ion wi th  government-sponsored programs, b e n e f i t s  from explor ing  

and a n t i c i p a t i n g  t h e  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 h e  

p re sen t  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  no t  t h e s e  s ta tements  a r e  v a l i d ,  they  have become common currency 

and hence can a f f e c t  pub l i c  opinion and t h e  i n t e r p r e t a t i o n  by dec i s ion  makers 

of t h a t  op in ion .  Thereby, r e sea rch  on these  supposed impl ica t ions  i s  

warranted.  

2 .  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 va lues  of t h e  

more thought fu l  members of t h e  var ious  pub l i c s  d i scussed  below is evidenced 

by t h e i r  concern wi th  problems of n a t i o n a l  goa ls  and s t r a t e g i e s :  i . e . ,  i n  
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terms 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  t h e  proper  

apportionment of our  a s p i r a t i o n s ,  funds,  and s c a r c e  c r e a t i v e  manpower? 

Space, because of t h e  g r e a t  claims i t  i s  exp-cred t o  make on a l l  of t h e s e ,  

thus  becomes c e n t r a l  t o  d i scus :> ims  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 r e sea rch  i s  badly  needed t o  supplement t h e s e  concerns 

w i t h  knowledge and methods f o r  s e t t i n g  p r i o r i t i e s .  

Se l ec t ed  pub l i c s  

1. Nany of t h e  s c i e n t i s t s  and engineers  d i r e c t l y  a s s o c i a t e d  wi th  

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 t h e  uses t o  which 

i t  i s  being p u t .  Others show vary ing  degrees of d i s i l l u s i o n  and cynicism, 

t o  which a number of f a c t o r s  appa ren t ly  c o n t r i b u t e ;  i t  i s  not  known, how- 

e v e r ,  how widespread such a t t i t u d e s  may be .  The e x t e n t  and s p e c i f i c  a s p e c t s  

of t h e  s i t u a t i o n  need s tudy ,  a s  do t h e  consequences it may have € o r  space 

a c t i v i t i e s  and f o r  o t h e r  a c t i v i t i e s  which can a l s o  use t h e s e  s p e c i a l  com- 

pe tences .  I f  t h e  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  pe r -  

sonne l  may leave  and t h e  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 he lp  r e v e a l  t h e  imp l i ca t ions  of such changes f o r  t h e  

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  t h i  . , i t u a t i o n  i s  

s e r i o u s ,  r e s e a r c h  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 o n s h i p  between t h e  s c i e n t i s t s  and enginecrs  or' t h e  space community and 

those  who have t h e  r e s p o n s i b i l i t y  of us ing  t h e i r  c r e a t i o n s  f o r  va r ious  pur -  

poses .  

2. The a t t i t u d e s  o f  a s t r o n a u t s  now i n  t r a i n i n g ,  and t h e i r  pe rcep t ion  

of t h e  a t t i t u d e  he ld  toward them and t h e i r  e f f o r t s ,  may have important impl ica-  

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 i m a t e  performance c a p a b i l i t i e s ,  and t h e  

s e l e c t i o n  and t r a i n i n g  of Zuture a s t r o n a u t s .  Research i s  needed on t h e  re la -  

t i o n  of a t t i t u d e s  and va lues  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 i i c  s i t u a t i o n .  

3 .  There i s  a range of r e a c t i o n s  among s c i e n t i s t s  o u t s i d e  t h e  space  

community t o  space a c t i v i t i e s .  Some a r e  d e l i g h t e d  w i t h  them as t o o l s  f o r  

o t h e r  a r e a s  of r e s e a r c h ;  o t h e r s  a r e  i n d i f i 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, t hey  must depend p a r t i a l l y  on t h e  ideas  and 

suppor t  of many s c i e n t i s t s  - -  inc luding  some of t hose  i n  t h e  l a t t e r  group. 

Research i s  necessary  t o  supply  a b e t t e r  understanding of t h e  reasons f o r  and 

e x t e n t  of t h e s e  unsupportive a t t i t u d e s  and t h e i r  imp l i ca t ions  f o r  t h e  harmony 



-41s- 

of the  sc ience  community, f o r  research  i n  a reas  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 t h e  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  t h e  oppor tun i t i e s  f o r  making 

con t 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 he  

a t t i t u d e s  and values  of business  execut ives  a s  ar ' fected by space events  may 

have important consequences f o r  t he  f u t u r e  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 i n d i c a 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 i ence  plays a major p a r t .  However, f u r t h e r  r e sea rch  

i s  necessary  t o  determine the  t e n a c i t y  and depth of enthusiasm and what expecta-  

t i o n s  a r e  held regarding the  payoff from space.  

5 .  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  

c h i l d r e n  is  l i k e l y  t o  be much s t r o n g e r  than on those  of today ' s  a d u l t s .  

Space i s  " rea l"  t o  them, s i n c e  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 va lues  t h a t  had no need t o  cons ider  t h e  uses of space.  Study 

of t h e i r  a t t i t u d e s  and va lues  now,and as 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 t h e r  events ,  should he lp  i n  fo re see -  

ing t h e  r o l e  of space a c t i v i t i e s  i n  f u t u r e  years  a s  t h e s e  c h i l d r e n  become 

vo te r s  and doe r s .  

The genera l  pub l i c  

1. As wi th  o t h e r  ma t t e r s  not c e n t r a l  t o  day-to-day l i v i n g ,  t h e  pub l i c ,  

considered a s  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 i o n s h i p  between t h e  impact of events  

on i n d i f f e r e n t  o r  on ly  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 

va lues  i s  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 l e g e d  t h a t  t h e  "public" i s  o p t i m i s t i c  about space 

a c t i v i t i e s .  I f  t h i s  i s  s o  and i f  t h e  optimism i s  widespread, the present  

support  i t  gene ra t e s  f o r  t he  space program may 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  been apprec ia ted  enough t o  

make the  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 .  

lusionment may be a s e r i o u s  f a c t o r  i n  reducing pub l i c  support  a s  .space e f -  

f o r t s  become more grandiose ,  t h e  consequences of payoff more e x c i t i n g ,  and 

t h e  lo s ses  from f a i l u r e  more dramatic .  On t h e  o t h e r  hand , th i s  optimism, i f  

i t  e x i s t s ,  may produce a s t a t e  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  

The r e s u l t i n g  d i s i l -  
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a f f e c t i n g  optimism, rea l i sm,  and to l e rance  of f r u s t r a t i o n  need more s tudy  

as an a i d  i n  prepar ing  f o r  t h i s  s i t u a t i o n .  The r o l e s  of t h e  promoter- 

spokesman and t h e  mass media i n  encouraging expec ta t 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 a rea  and would b e n e f i t  

from research .  

3 .  The convic t 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 r e s e n t l y  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 c la im may be j u s t i f i e d ,  but t h e r e  i s  

need f o r  r e sea rch  t o  a s s i s t  understanding of t he  condi t ions  under which 

innovat ions broaden o r  narrow pe r spec 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 h e  evolu t 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 t ed  understanding of how new ideas  disseminate  through s o c i e t i e s .  

I f  and a s  horizons were broadened as a r e s u l t  of space a c t i v i t i e s ,  o t h e r  as- 

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 requi red  t o  eva lua te  the  appropr i a t e  p o s i t i o n  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 e m i - i n t e l l i g e n t  l i f e  conceivably e x i s t s  

elsewhere i n  ou r  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  t h e  next twenty yea r s ,  i t  w i l l  very  probably be by r a d i o  

t e l e scope  from o t h e r  s o l a r  systems. Evidences of i t s  ex i s t ence  might a l s o  

be found i n  a r t i f a c t s  l e f t  on t h e  moon o r  o t h e r  p l a n e t s .  The consequences 

f o r  a t t i t u d e s  and va lues  a r e  unpredic tab le ,  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 ;  a c r u c i a l  

f a c t o r  would be the  na tu re  of t h e  communication between us and t h e  o t h e r  

be ings .  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  

by such a d iscovery  is  moot: s o c i e t i e s  s u r e  of t h e i r  own p lace  i n  the  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 t h e r s  have s u r -  

vived even though changed. C lea r ly ,  t he  b e t t e r  we can come t o  understand 

t h e  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.  

5. Man-in-space programs i n  t h e i r  e a r l y  days w i l l  conf ront  some groups 

wi th  va lue  c o n f l i c t s  over  t he  proper  circumstances f o r  r i s k i n g  l i f e ,  family 

i n t e g r i t y ,  e t c .  Arguments a r e  a l r e a d y  in t ense  on t h e  m e r i t s ,  o r  l a c k  of 

them, of i nves t ing  heav i ly  i n  man-in-space e f f o r t s .  La te r  e f f o r t s  may 

expose a s t ronau t s  t o  l i v i n g  cond i t ions  wi th  which many of t h e  pub l i c  cannot ,  
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o r  w i l l  be r e l u c t a n t  t o y 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 e p e l  many peop le , e spec ia l ly  a s  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  t hese  e f f o r t s ,  t h e r e f o r e ,  might be 

l e s s  forthcoming. In  some people ,  however, t h e  adventures of t he  a s t ronau t s  

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 r o n g  among t h i s  group - -  but it a l s o  might be d isp laced  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 va lues  i f  through the  a s t ronau t  experiences it i s  found 

t h a t  t h e  ex t r ao rd ina ry  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 a v a i l a b l e  t o  man f o r  use 

i n  more normal c i rcumstances.  

There may be poss ib ly  profound e f f e c t s  

However, it should be kept i n  mind t h a t  i n t ense  s o l a r  r a d i a t i o n  

and heavy-par t ic le  cosmic rays  may make more than an occas iona l  manned essay 

i n t o  deep space too  dangerous t o  be p r a c t i c a l  during t h e  time per iod  under 

examination. I f  so ,  t h e  consequences f o r  a t t i t u d e s  and va lues  a r e  not  c l e a r .  

Understanding of t h e  impact of t he  man-in-space program on a t t i t u d e s  and 

va lues  i n  gene ra l ,  and on 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 pub l i c  expec ta t ions  and b e l i e f s  as these  

change over t ime.  

* * * * *  
Since comi tment  of e f f o r t  t o  competing programs f o r  s o c i a l  bet terment  

fundamentally depends on a t t i t u d e s  and va lues  about t h e i r  r e l a t i v e  m e r i t s ,  

a r e sea rch  a r e a  wi th  p o t e n t i a l l y  profound impl ica t ions  f o r  s o c i e t y  and 

space a c t i v i t i e s , w h i c h  is  a l s o  urgent  f o r  p o l i c y  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 competi t ion 
may be over t h e  long term and involve personnel ,  money, 
pub l i c  suppor t ,  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 pub l i c  op in ion  and va lues  a s  a f f e c t e d  

by space a c t i v i t i e s  w i l l  depend on r e sea rch  providing t r end  d a t a  desc r ib ing :  

. . . The s t a t e  of knowledge, va lues ,  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  u n d e r l i e  t h e  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  t h e  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 o f  the conilicting attitudes and values s o  far expressed about the 

Mercury program, and in view of the possible favorable and unfavorable con- 

seque..,c?s 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 oE 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. 

paring for this possibility, could usefully begin with: 

Hence a long-term research effort, which would aid in pre- 

. . . 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 
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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