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TIE US SPACE PROGRAT, AND ITS INTERNATIONAL SIGMIFICANCE 

I t  should go wi thou t  s a y i n p  t h a t  we nitquire Q fair 

undar s t and ing  of a domestic phenomenon b e f o r e  w e  seek t o  

derive its i n t e r n a t i o n a l  s i g n i f i c a n c e .  

n a t i o n a l  s?ace program, however, I t h i n k  t h i s  cautious 

lop,ic is p a r t i c u l a r l y  impor tan t .  

space effort is n o t  w e l l  unders tood ,  

d imens iona l  assumptions rsp,ardinC i ts  n a t u m  have led 

and w i l l  c o n t i n u e  t o  lead to o n l y  one-dimensional 

c o n c l u s i o n s  r e p a r d i n g  its i n t e r n a t i o n a l  meaning, 

I n  t h e  case of v our 

8’ 

For one thing, t h e  

For Another,  one- 

L e t  us far a moment p u t  aside questions of p r e s t i g e ,  

h i g h  adven tu re ,  i n t e l l e c t u a l  c h a l l e n g e ,  military implica-  

t i o n s  and t h e  rest. 

s t a t i s t i c s  and q u i n t e s s e n t i a l  n a t u r e  of the national 

Let us i n s t e a d  look a t  the v i t a l  

s p a c e  program. 
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Character of the domestic space proeram. 

The first and fundamental fact is that we are 

spending upwards of f i v e  billion dollars a year  in our 

civilian space  effort, 

t h a t  these v a s t  sum8 are somehow blasted off into space 

and t h a t  space s c i e n c e  and technology themselves are 

highly esoteric pureuits, remote from the mainstream of 

our national l i f e .  

wide of t h e  mark, contr ibute  d i r e c t l y  to the conc lus ion  

that  a nebulous prest ige!  is the major, i f  not  the only,  

reward of our exertions. 

There are widespread impressions 

These h p 1 ~ ~ 8 S i O n 8 ,  which are q u i t e  

In fact, over 90 percent of our space dollars are 

spent in American inducstry and find the ir  way into wages, 

salaries and other compensation. The materials a c t u a l l y  

launched i n t o  space represent about 2 percent of the 

d i r e c t  space expenditure. 

n a t i o n a l  product is used, but ,  Riven t h e  normal economic 

m u l t i p l i e r ,  the civil apace program creates spending in 

the economy of the order of 20 billion dollars  a year. 

Thus, t h e  preponderant impact i s  upon industry, here and 

now, 

and subcontracts under the program. These firms employ more 

bhan 400,000 people.  The engineers and s c i e n t i s t s  

involved represent  only about 5 pcrrcent of the nation's 

total, 

Only 1 percent of our gross 

Over 20,000 firma participate d i r e c t l y  in contracts 



. 

- 3 -  

While t h e s e  facts h e l p  t o  develop sone a p p r e c i a t i o n  

of the very real economic and i n d u s t r i a l  impact af the  

space e f fo r t ,  i t a  maenitude ie n o t  as s i q i f i c a n t  as 

its q u a l i t y .  

I 

I t  is f i r a t  necessary t o  know that we are 

not d e a l i n g  here wi th  new and a b e t r u s a  dfSiCipl ine6,  

Space s c i e n c e  is t h e  p r a c t i c e  of the es tab l l i shed  dis- 

c ip l inca- -phys ics  , astronomy , geology , meteorology , 
gaodesy, and others-at their newest f ront iers  and with 

the benefit of new tools,  the rocket and the sa te l l i t e .  

Correspondingly,  space technology is the plract ice  of the 

I 

I 

e s t a b l i e h e d  technical d i s c i p l i n e s - - m a t a r i a l s  , s t r u c t u r e s  , 
f u k l e ,  p ropu l s ion ,  communications, data handl ing ,  power 

souIcces, and so forth-at their newest frontiem. I t  

is dangerouealy misleading to s u e p e s t  that !the program 

diverts scientific and t e c h n i c a l  personnel  from t h e i r  

1 

I 

normal preoccupat ions.  I n  fact, s c i e n t i s t s  and tech-  

nologists are impel led  toward new standardls and new 

knowledge, its w e l l  a5 a new, closer i n t e r ~ l a t i o n s h i p ,  

i n  fields which l i e  a t  the heart of propress  i n  a tech-  

n o l o g i c a l  world, I n  fact, we may with inc 'reaaing con- 

f i d e n c e  say t h a t  the  peculiar q u a l i t y  of sipace s c i e n c e  

and technology i u  its f o r c i n p  f u n c t i o n ,  its a c c e l e r a t i o n  

of j o i n t  progress f n  a wide range  of disci lpl ines .  

I 

I 

l 

I 

I 

Its direct st~lrrulus to t h e  "economy" of s c i e n c e  



. 

and technology d e f i n e s  the  fundamental character of t h e  

space program perhaps more closely t han  anyth inf l  else. 

Something shou ld  also be said of the i n d i r e c t  s t i m u l u s ,  

The q u e s t i o n  of s p i n - o f f ,  the a p p l i c a t i o n  of s p e c i f i c  

items of space-borne technology t o  nonspace ~ 8 8 8 ,  has 

been debated a good deal wi thou t  b e n e f i t  of re levant  

data. Now, u s e f u l  data are becoming available through 

a NASA program fo r  identifying and d i s semina t inE  i n f o r m -  

t i o n  of p o t e n t i a l  and confirmed s p i n - o f f  cases. 

Thousands of potential i t e m s  are identified each month, 

evaluated and d i s t r i b u t e d  by means of a joint povern- 

ment-industry-university machinery. A l m o s t  a thousand 

nonspace a p p l i c a t i o n s  of space technology p e r  year are 

ba ing  con.firmed. These a p p l i c a t i o n s  range  f r o m  f r y i n p  

pans t o  major i n d u s t r i a l  p roduc t s  and processes. 

Examples are d new paint a l r e a d y  l i c e n s e d  to f i f t e e n  

companies and a magnetic hammer a p p l i e d  t o  the shap ing  

of larp,e s t r u c t u r e s  i n  shipyards. I n d u s t r i a l  f i r m s  are 

c o n t r i b u t i n g  almost a m i l l i o n  dollars p e r  y e a r  t o  the 

s u p p o r t  of t h e  d i s s e m i n a t i o n  centers and, perhaps more 

s i g n i f i c a n t  , renewing t h e i r  memberships. 

is only i n  an  e a r l y  expe r imen ta l  stage, 

Yet ,  tho program 

The advanced managerial c a p a c i t y  developed in l a r g e  

and complex s p a c e  programs i a  another major by-product 



of t h e  space effort. 

called upon f o r  contr ibut ions  i n  non-space problem 

area8 in our society suoh as the design of s tate-wide  

t r a m p o r t a t i o n  systems for the next f i f t y  'years , the 

This capacity is ba$inninE to be 

total  re- thinking of large h o s p i t a l  d e d g 4  and organiza- 

t i o n ,  and the r e v i t a l i z a t i o n  of depressed a ~ e a s ,  

.-Theso e n e r g i z i n g  effects are n o t  contined to 

industry .  

pating In a c t i v i t i e s  i n  support o f  the nat ioni l l  space 

effort, many e n t e r i n g  i n t o  new and u s e f u l  r e l a t i o n s h i p s  

wi th  indus try  in so doing,  and program alp8 under way to 

create n e a r l y  a thousand new PhD's per yedthr in space- 

related f i e l d s ,  

Almost two hundred u n i v e r s i t i e d  are p a r t i c i -  

In  sun,  our n a t i o n a l  space effort is  'to be thought 

of as a significant economic a c t i v i t y ,  an u n p a r a l l e l l e d  

peacetime s t i m u l u s ,  u force for a c c e l e r a t i n g  s c i e n t i f i c  

and tachno log ica l  progwass a long  a very bmad f r o n t ,  and 

a producer of va luab le  side effects i n  indus try ,  govern- 

ment, and u n i v e r s i t y .  Having s a i d  t h i s  much, it is now 

possible to s u g g e s t  with somewhat greater assurance the 

observed and likely i n t e r n a t i o n a l  s i g n i f i s a n c e  of t h i s  

program. 

Implications for the Free World, 

If major space expenditures  contribute s i g n i f i c a n t l y  
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t o  t h e  fundansantal s t r e n g t h  and v i a b i l i t y  of t h e  United 

S t e t e s  i n  a world where economic and m i l i t a r y  s e c u r i t y  

i n c r e a s i n g l y  rest upon technology,  t h i s  fact  is i c p o r t a n t  

n o t  o n l y  t o  the Uni ted  States b u t  to a l l  those c o u n t r i e s  

of the free World which look t o  u s  as a s h i e l d  a g a i n s t  

aggressiop and subvers ion .  

t h e  foremost s i g n i f i c a n c e  of o u r  n a t i o n a l  space effort 

i n  the world today. 

This is the first and perhaps 

A acaond elearent of i n t e r n a t i o n a l  s i g n i f i c a n c e  in 

the US apace p r ~ g r a ~ l  is i ts  r e l e v a n c e  as a n  example, 

even as a moral, for t h e  developed nations, n e a r l y  all 

of which are a l i g n e d  with US. 

energized, and advancred us may w e l l  s t i m u l a t e  , energize 
What ha8 stirnulatad, 

and advance them. heir progress is a c o n t r i b u t i o n  to 

the s t r e n g t h  of t h e  Pree World. An i n c r e a s i n g  tech- 

noloey gap between us  can lead o n l y  to political and 

economic s t r a i n s  and to weakness. 

of the Soviet Union itself t o  space research and ex= 

p l o r a t i o n  is a further l e s s o n  to the same p o i n t .  

Indeed,  the d e d i c a t i o n  

F o r  

'the Soviet  Union is matching and outmatching us in space 

a c t i v i t y ,  o b v i o u s l y  spending entirely comparable sums , 
a l though  its gross national product is h a l f  fhe size 

of o u m  and it is faced wi th  far more immediate consumer 

requi rements .  That t he  S o v i e t  Union may be making, a space 
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effort t w o  and three  t imes our own is a s o b e r h a  fact 

and i s  not to  be expli i ined fn t e r n s  of trivial objectives. 

Yet our f r i ends  in tfrc west are spendinp absolutely o r  

r e l a t i v e l y  o n l y  one-thirtieth as much as we are on 

space technology, This gap and its irnplicaTions require 

the most careful study by our fr ienda in thg l i g h t  of 

t h e  substantive nature and character of our prop,ram and 

i t a  value to us as a nation,  

Direct International benef i t s .  

In ii more immediate and narrow sense, The US space 

program is, of courses already producing t a n g i b l e  benefits 

for the peoples of the world through p r a c t i k a l  applica- 

tions such ae space cammunicationa and weather systems.  

Nearly fifty countries have joincad wi th  the US in an 

1 

international consortium organizing and c o n t r o l l i n g  t h e  

daily use of communications sa te l l i t e s ,  ultimately on 

a global scale, 

demonstrations on B real-time i n t e r c o n t i n e n t a l  b a s i s  

The success of early t e l e v d o i o n  

hints a t  the p o t e n t i a l  value of such propraps i n  bringing 

peoples closer together. Meanwhile, weather satell ites 

are bringing hurricane advisories and o t h e r  weather in- 

formsation t o  areas a l l  over the world which have never 

before had the advantage of early warning spstems or 

affsotiue p r e d i c t i o n  services. 

*nu(nwnt A ~ ~ O W I P  anv in teres ted  country to peceive, 

Simple and inexpensive 



directly from US satellites, weather infornation i n  the 

form sf cloud oovcr p i c t u r e s  fo r  its ivmediate rep.ion 

twice a day. 

I n  a d d i t i o n  t o  weather and communications services, 

other wide-ranginp and important p r a c t i c a l  a p p l i c a t i o n s  

of space technology can ~e foreseen, i n c l u d i n c  many of 

p o t e n t i a l  value to developing areas. 

say t ha t  the United States is  t h e  only  space power i n  

I t  is only  fair t o  

t h e  world which has spent its treasure  and energies i n  

t h i s  way fo r  apace systems of benefit t o  peoples 

everywhere. 

International Space Cooperation . 
It is fur ther  s i c n i f i c a n t  i n t e r n a t i o n a l l y  t h a t  the 

United States has welcomed d i r e c t  fo re ign  p a r t i c i p a t i o n  

in space research and exploration. The US hae con- 

tributed its b m s t e r s  to launch sir: satellites which 

were conceived engineered, instrumented and funded 

by cdoptratinp foreign countr ie s .  

satel l i tes  are to be launched by u s  under e x i s t i n g  a@rse- 

menta and, at  this date, other agreements are i n  e a r l y  

prospect ,  

experimenters. 

scientists abroad have been selected on t h e i r  merits 

fo r  flight on our satell ites.  

are contr ibuted to the program; we contr ibute  space i n  

E ight  ntora such 

de have opened our own qatellitcs to foreign 

Soma twenty experi.ments proposed by 

These f o r e i g n  experiments 
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t h e  satellite and its  support systems aqd retrieve the 

data for the experimenter.  Even wider cooperat:on-- 

w i t h  twenty d i f f e r e n t  c o u n t r i e s - i s  achqeved throuph 

prop!rans w h i c h  u t i l i z e  small, nonorsbiting rockets to 

o b t a i n  data for which satellites do not commend them- 

selves. In a l l  of these projects, we have sfiarcd the 

tasks and costs i n  l i t e r a l  cooperation without exporting 

a d o l l a r ,  

Apart fro:n these 3o int  flight projects, we have 

opened o u r  procrams t o  e x t e n s i v e  foreign p a r t i c i p a t i o n  

in Fround-based observation of satellitqs 

t rack inp  and data a c q u i s i t i o n  s t a t i o n s  abroad are 

operated w>.olly or in part by n a t i o n a l s  of the host 

ccuntry,  

observe our satellites f o r  geodetic or i,onoepheric 

stuciics.  

t i v e  a c t i v i t i e s ,  appropriate proffrnrns are available i n  

the United S t a t e s .  

countries are participating in one or mother of these 

cooperative enterprises , and the nore s i g n i f i c a n t  . jo int  

projects have Seen brought under apreemeurt wi th  over 

Many of our 

Other  scicntfsts  use their own equipments to 
I 

Xhere t r a i n i n g  is required .for these  coopera- 

All in a l l ,  s c i e n t i s t s  of over s i x t y  

t h i r t y  of these c o u n t r i e s  

To. appreciate the i n t e r n a t i o n a l  inp,act oE *thee  

cooperative programs, it is instructive po l i o t e n  t o  

the national reports of member countries in the major 
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i n t e r n a t i o n a l  space forunls, the United Nat ions '  Outer 

Space C o m m i t t e e  and the f n t e r n a t i o n a l  Committee for 

Space Research (COSPAR), A l m o s t  w i thou t  exception, 

s u b s t a n t i a l  portion8 of these r e p o r t s  testify t o  co- 

o p e r a t i v e  a s s o c i a t i o n s  with t h e  United States. 

the S o v i e t  Union has so fer g iven  l i t t l e  more t h a n  l i p  

s e r v i c e  t o  such programs, v i r t u a l l y  no references to 

cooperation with the S o v i e t  Union are inc luded .  The 

contrast is e loquen t  a d  is clearly pushing  the S o v i e t  

S ince  

Union toward some nore o r  less i m i t a t i v e  e f fo r t ,  a 

development which will be welcomed by all. 

A f u r t h e r  example i l l u s t r a t e s  the i n t e r n a t i o n a l  

significance of these coope ra t ive  a r ranRenents .  US 

exper imenters  interested i n  s tudy inq  the e q u a t o r i a l  

electroject with small rockete proposed a j o i n t  project 

with India, The Indian a u t h o r i t i e s  to& r e s p o n s i b i l i t y  

fo r  developinp  a l aunching  site a t  t he  t i p  of I n d i a ,  on 

t h e  fleomagnetic equator .  This i n  turn l e d  t o  a 

proposal t h a t  the United Nat ions  lend i ts  s p o n s o r d d p  

t o  the range as a n  i n t e r n a t i o n a l  launch s i t e  a v a i l a b l e  

to any count ry  which agrees t o  meet the requi rements  for 

openness, 

Assembly and, by itu very n a t u r e ,  prompted a ru r t r ibu t ions  

by France and th8 S o v i e t  Union t o  the  range. 

The proposal was rat i f i ed  by t h e  General 

Thus, thoro 
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has come i n t o  being a unique d t e ,  where kechnicians of 

the east and west may meet toge ther  i n  thie contex t  of 

space f l i p h t  operations. 

In short, the US space program has been del iberate ly  

oriented toward cooperation of mutual interest with 

other countries, providinp si!: ,nificant op$ortunitics far 

f o r e i F n  s c i e n t i s t s  to contribute and deveLop their talents 

ana, at thc s m e  time, g iv ing  other natio@s a chance t o  

share not  only i n  t h e  published results of  space maearch 

but in the doinc and the ach iev ing ,  H s r e i  too, are 

mans by which other countries may enhance t h e  dcills 

and know-how they r e q u i r e  for n a t i o n a l  pwbgrame of t h e i r  

own. Hot only are advanced countries stimlated and 

assisted, but developkip, countries are co$sciously using 

this cooperat ive  a c t i v i t y  to  attract young people into 

c 

technical fields, 

The American space. i y R e  abroad. 

The responsibilities of global leadaxtship and defense 

have required US positions and actions which are not 

always understood, appreciated,  OF a d d r e d  abroad. In 

contrast, the  civil space program of the United States 

is among the more p o s i t i v e  elements of art international 

posture, In many respects, it affords pfihaps the most 

effective global projection of the Amerfeqn pamonality 

and the American achievement today. 
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The elements of this favorable  projection are the 

openness with which the program is  conducted, t h e  

d i r e c t  benefits to o thers  through space communications 

and weather systems, the w i l l i n g n e s s  to share both 

rearearch and results i n  projects of mutual i n t e r e s t ,  the 

e n e r g e t i c  forward thrust toward t e c h n o l o g i c a l  and 

managerial preeminence, and perhaps m08t important of 

all, the evidence of high national purpose. 

Certain of these factors may be e v i d e n t  p r i n c i p a l l y  

to  elite segments of foreign populations,  Others are 

e v i d e n t  to  almost everyone. The space effort, i n  p u b l i c  

affairs terms, has u n p a r a l l s l l e d  v i s i b i l i t y ,  t h e  

astronauts have unquestionably been COUrag@eug's&nd 

attract&ve, and t h e i r  e x p l o i t s  have a l l  the elements 

of dP8ma and h igh  adventure in the ayes  and ears of the 

world. Accordingly, the projection of the national image 

is  an intensely favorable one--with the added virtue 

t h a t  it i s  real rather  than contz-ived. I t  ropmsents 

Americans as the world has long thought of Americans and 

as the world wishes t o  think of Americans. 

The elenlent of p r e s t - i e .  

Xn discussing the  international s i g n i f i c a n c e  of the 

US space effort, I have left pmstfge t o  the  last .  I 

would like to suggest that prest ige in and of itself can 

man very l i t t l o  i n  t h e  affairs of nations, Prestige is, 



however, meaningful t o  the extent that it +presents  a 

perception of more substantive underlying f$ctors 

Were a euccesaful  space p r o j e c t  in reality !seen only  

as a prestigioua stunt, it  could have no m o p  o i g n i f i c a n c a  

than the crossing of Nfagara on a tight rope. 

cisely because space achievements are consc ously or un- 

consciously recognized aap infinitely more ihpor tan t  than 

stunts t h a t  they  have meaning i n  the world Loday. 

man i n  the street, the fay legislator,  the bovernment 

off ic ial  abroad, recognize clearly or i n t u i b i v c l y  t h a t  

solid technical i n d u s t r i a l ,  and  scientific^ capability 

I 

It is prs-  

li 
The 

lie behind successful space projects. I n t u k t i v e l y  also, 

they  sense the n a t i o n a l  purpose, the energy, the forward 

thrus t  which produce and are produced by thbse procram, 

I b e l i e v e  i t  is  these perceptions which undgr1j.e the 

I 

I 

hippdy generalized element of prestige and 

give it meaninE and significance. 

hich alone I 
I '  

I 

i 


