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Mr. Chairman and Members of t h e  Committee: 

I an p l eased  t h a t  you a r e  c o n t i n u i n g  h e a r i n g s  on n a t i o n a l  

s c i e n c e  p o l i c y  and o r g a n i z a t i o n .  lwrrJ t es t imony l a s t  year  was 

concerned wi th  h i s t o r i c a l  p e r s p e c t i v e ,  ph i lo sophy ,  and per-  

s o n a l  views developed &during a number of y e a r s  of involvement  

w i t h  t h i s  sub jec t  i n  t h e  e x e c u t i v e  branch and for  t h e  p a s t  

n ine  y e a r s  as Comptro l le r  Genera l .  

The c u r r e n t  h e a r i n g s  are d i r e c t e d  a t  more s p e c i f i c  pro- 

p o s a l s .  The Chairman and t h e  ranking  m i n o r i t y  member of t h e  

Committee have in t roduced  E.R.  4 4 6 1  i n  t h e  form of an omnibus 

b i l l  t h a t  . a t tempts  t o  c a p t u r e  many p r o p o s a l s  advanced i n  pre-  

v i o u s  h e a r i n g s  a s  well a s  from t h e  work of t h e  Commit tee 's  

e x c e l l e n t  s t a f f .  I s h a l l  a d d r e s s  my t e s t imony  s p e c i f i c a l l y  

t o  t h e  major p r o v i s i o n s  con ta ined  i n  t h e  four  s u b s t a n t i v e  

t i t l e s  of the b i l l .  



TITLE I--NATIONAL SCIENCE POLICY --- ----- 
I t  is both a p p r o p r i a t e  and t i m e l y  f a r  t h e  Congress  t o  

e n u n c i a t e  p o l i c y  f o r  science and technology i n  r e l a t ion  t o  

n a t i o n a l  g o a l s  and p r i o r i t i e s ,  To my knowledge, t h e  o n l y  

recent e f f o r t  t o  p r e s e n t  a comprehensive p o l i c y  and s t r a t e g y  

for  s c i e n c e  and technology t o  t h e  Congress  was t h e  s p e c i a l  

Message t o  t h e  Congress  by P r e s i d e n t  Nixon on March 16p 1 9 7 2 .  

a i s  message c a l l e d  for. a s t r o n g  new e f f o r t  t o  marsha l  science 

and t echno logy  i n  o r d e r  t o  s t r e n g t h e n  t h e  economy and improve 

t h e  q u a l i t y  of l i f e .  It a l s o  d e f i n e d  a new s t r a t e g i c  approach 

i n  a l l o c a t i n g  Federa.1 s c i e n t i f i c  and t e c h n o l o g i c a l  r e souxces  

I n  and of i t s e l f ,  it was a commendable effort, I n  a r e -  

c e n t  GAO s t u d y ,  however, w e  a t t empted  t o  t r a c e  developments  

s i n c e  t h e  1972 messagep e s p e c i a l l y  changes i n  Fede ra l  research 

and development (RED) budget a l l o c a t i o n s  , to d e t e r n i n e  t h e  

e x t e n t  of implementa t ion  of t h a t  message. With few excep- 

t i o n s ,  w e  yere unable  t o  i d e n t i f y  s u b s t a n t i v e  changes re -  

$7 
s u l t i n g  from it. Both t h e  O f f i c e  of Management and Budget J 
(OMB) and t h e  S c i e n c e  Advisor ,  a f t e r  c o n s i d e r i n g  t h e  resu l t s  

of our s t u d y ,  i n d i c a t e d  t h a t  t h e  1 9 7 2  Sc ience  and Technology 

Message should  no t  be regarded  a s  an adequate  basis f o r  

measuring l a t e r  a c t i o n s  on R&D budget  p r i o r i t i e s  and o v e r a l l  

na t iona l .  s t r a t e g y  f o r  science and technology.  It c l e a r l y  

d i d  not r e p r e s e n t  a s y s t e m a t i c  e f f o r t  t o  p rov ide  a n a t i o n a l  

assessment of p r i o r i t i e s  f o r  s c i e n c e  and technology or a 

p l an  fo r  its implementa t ion .  
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Dr. S t e v e r p  t h e  S c i e n c e  Advisor ,  t o l d  u s  t h a t  " t h e  1972 

message, and t h e  e v e n t s  t h a t  i n s p i r e d  i t ,  r e l a t e d  t o  a num- 

be r  of p o l i c y  and p o l i t i c a l  c o n c e p t i o n s  t h a t  t h e  passage  of 

bu t  t h r e e  a d d i t i o n a l  y e a r s  have shown t o  be v a s t l y  o f f  t h e  

m a r k  as measured a g a i n s t  t h e  e v e n t s  t h a t  have had most in- 

f l u e n c e  in  shaping new t h r u s t s  and i n i t i a t i v e s  i n  t h e  Fede ra l  

s u p p o r t  of K&D." 

I t  is now e v i d e n t  t h a t  t h e  e x e c u t i v e  branch does  n o t  

c o n s i d e r  t h e  s p e c i a l  message of 1972 t o  be i ts  o f f i c i a l  cur- 

r e n t  p o l i c y  and s t r a t e g y ,  and t h e r e  h a s  been no r e c e n t  i s s u -  

ance t o  update s u c h  a comprehensive s t a t e m e n t ,  The e x e c u t i v e  

branch views R&D p r i n c i p a l l y  as a means t o  ach ieve  s p e c i f i c  

program o b j e c t i v e s ,  and b e l i e v e s  each mis s ion  agency should  

have t h e  p r e r o g a t i v e  of deve loping  i ts  own R&D p o l i c y  and 

s t r a t e g y ,  The e x e c u t i v e  branch t h e r e f o r e  q u e s t i o n s  t h e  

f e a s i b i l i t y  and d e s i r a b i l i t y  of deve loping  a comprehensive 

p o l i c y  or s t a t e m e n t  of p r i o r i t i e s  for  science and technology.  

I canno t  a g r e e  e n t i r e l y  w i t h  this viewpoin t .  I t  would 

be d i f f i c u l t  t o  quarrel .  wi th  t h e  need of each agency to  de- 

v e l o p  a s t a t e m e n t  of its own R & E  p o l i c y  and budget p r i o r i t i e s  

t o  s u p p o r t  i t s  n i s s i o n  o b j e c t i v e s ,  S t i l l ,  however g r e a t  t h e  

d i f f i c u l t y  of fo rmula t ing  a Comprehensive n a t i o n a l  p o l i c y  

and s t r a t e g y ,  I believe t h a t  an attempt should be made t o  

p rov ide  a na t ionad  p o l i c y  for  p l ann ing  and r e s o u r c e  a l l o c a -  

t i o n  €or s c i e n c e  and technology programs. There are c e r t a i n l y  
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common o b j e c t i v e s ,  s u c h  as s u p p o r t  of b a s i c  r e s e a r c h  and 

supply ing  adequate  inves tment  i n  t r a i n i n g ,  which go beyond 

t h e  needs of a s i n g l e  agency t o  meet i t s  program o b j e c t i v e s .  

This  is more t r u e  now than eve r  be fo re .  Among t h e  r e a s o n s  

a r e  our budgetary  c o n s t r a i n t s ,  d e c l i n i n g  p r o d u c t i v i t y ,  and 

t h e  c a p i t a l  i n t e n s i t y  of research f a c i l i t i e s - - j u s t  t o  name a 

few. W e  m u s t  a l s o  r ecogn ize  t h e  need €or longe r  term p lann ing  

of t e c h n o l o g i c a l  needs t o  b e t t e r  a n t i c i p a t e  c r i s e s  t h a t  can be 

a l l e v i a t e d  i n  p a r t  by science and t echno logy ,  s u c h  as s h o r t -  

ages  in  energy ,  c r i t i c a l  m a t e r i a l s ,  and food, The development 

of a long-term p l a n  would p rov ide  a more r a t i o n a l  c o n t e x t  f o r  

t h e  annual  i nc remen ta l  budget d e c i s i o n s  e 

I n  a d d i t i o n  t o  mis s ion -o r i en ted  R&D suppor t ed  by t h e  

v a r i o u s  Fede ra l  a g e n c i e s  and t h e  p r i v a t e  s e c t o r ,  w e  need t o  

e s t a b l i s h  a long-term inves tment  p o l i c y  f o r  Fede ra l  s u p p o r t  

of basic r e s e a r c h  and g r a d u a t e  educa t ion .  

E x c e p t  f o r  a few l a r g e  c o r p o r a t i o n s  and p h i l a n t h r o p i c  

f o u n d a t i o n s ,  t h e  p r i v a t e  s e c t o r  g e n e r a l l y  does no t  s u p p o r t  

basic r e s e a r c h  and e d u c a t i o n  u n l e s s  it can i d e n t i f y  a d i r e c t ,  

t i m e l y ,  and adequate  r e t u r n  on its inves tment .  Government , 
and p a r t i c u l a r l y  t h e  F e d e r a l  Governmentp the re fo re ,  m u s t  be 

t h e  major sponsor of b a s i c  r e s e a r c h  and g r a d u a t e  e d u c a t i o n ,  

Without adequa te  suppor t  of t h i s  kind w e  run t h e  r i s k  of 

l o s i n g  t h e  b e n e f i t s  from our i n t e r n a t i o n a l  l e a d e r s h i p  i n  

s c i e n c e  and technology.  I do n o t  b e l i e v e  t h e r e  is any 
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" b e s t "  formula f o r  F e d e r a l  s u p p o r t  of b a s i c  research--a  per -  

cen tage  of, t h e  t o t a l  R&D budget ,  a pe rcen tage  of t h e  g r o s s  

n a t i o n a l  p r o d u c t ,  or t h e  consensus  of e x p e r t s  i n  v a r i o u s  

d i s c i p l i n e s ;  however, I b e l i e v e  t h a t  a r a t i o n a l e  should  be 

deve loped  and c r i t e r i a  e s t a b l i s h e d  t o  assure c o n t i n u i t y  and 

s t a b i l i t y  of f e d e r a l l y  sponsored e f f o r t s .  

I n  r ead ing  T i t l e  I p  I have n o t  a t t empted  t o  examine 

t h e  t e x t  f o r  comple teness ,  b u t  ra ther  t o  a s c e r t a i n  whether 

it is s u f f i c i e n t l y  d e f i n i t i v e  t o  p rov ide  meaningful  gu idance  

wi thout  becoming so s t r u c t u r e d  t h a t  it would prov ide  undue 

c o n s t r a i n t s  on t h e  e x e c u t i v e  b r a n c h ' s  a b i l i t y  t o  cope wi th  

changing c i r cums tances  and p r i o r i t i e s .  On t h e  whole, I 

b e l i e v e  t h a t  T i t l e  9 s a t i s f i e s  t h i s  %es t .  

There a r e  two p o i n t s  on implementa t ion  ( s e c t i o n  1 0 2 ( b )  ) 

and procedure  ( s e c t i o n  1 0 2 ( c ) )  wh ich  I b e l i e v e  warrant con- 

s i d e r a t i o n  f o r  more e x p l i c i t  emphasis .  The f i r s t  conce rns  

t h e  F e d e r a l  r e s p o n s i b i l i t y  f o r  s t i m u l a t i n g  p u b l i c  technology 

. i nnova t ion  by: 

(1) F o s t e r i n g  improved p a r t n e r s h i p s  and i n s t i t u t i o n a l  
a r rangements  w i t h  S t a t e  and l o c a l  gove rnnen t s  and 
t h e  p r i v a t e  s e c t o r ;  and 

( 2 )  E l imina t ing  b a r r i e r s  t o  p u b l i c  technology inno- 
v a t i o n .  

I s h a l l  expand on t h i s  p o i n t  i n  d i s c u s s i E g  T i t l e  IV. 

My second s u g g e s t i o n  is t o  emphasize t h e  r e s p o n s i b i l i t y  

of t h e  F e d e r a l  Government t o  minimize d i s i n c e n t i v e s  ( r e g u l a -  

t o r y  and o t h e r w i s e )  and t o  p rov ide  s p e c i a l  i n c e n t i v e s  t o  
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enhance p r o d u c t i v i t y  i n  both t h e  p u b l i c  and p r i v a t e  s e c t o r s .  

T h i s  is e s p e c i a l l y  impor t an t  i n  s i t u a t i o n s  in  which marke t  

f o r c e s  are i n s u f f i c i e n t  t o  a t t r a c t  t h e  n e c e s s a r y  p r i v a t e  

inves tment  and/or i n  which e x t e r n a l i t i e s  i n h i b i t  t echno logy  

i n n o v a t i o n s  t h a t  could  improve p r o d u c t i v i t y ,  s t r e n g t h e n  t h e  

economy, or enhance t h e  q u a l i t y  and e f f i c i e n c y  of p u b l i c  

s e r v i c e s .  

T i t l e  I ,  s e c t i o n  102(b)--Irnplementat ion ( i tems 2, 3 ,  

4 ,  5 ,  and 6)--and s e c t i o n  102(c ) - -P rocedures  ( i t ems  1, 4 ,  

5 ,  and 8)--mention selected face ts  of these r e s p o n s i b i l i t i e s  

and by i n f e r e n c e  could be cons t rued  t o  suppor t  these two 

p o i n t s .  However, I b e l i e v e  t h a t  a more e x p l i c i t  s t a t e m e n t  

of them would c l a r i f y  t h e  i n t e n t .  

I a l s o  n o t e  t h a t  p a t e n t  p o l i c i e s  and a n t i t r u s t  r egu la -  

t i o n s  r e f e r r e d  t o  i n  i tems 4 and 5 i n  s e c t i o n  1 0 2 ( c )  a r e  

o n l y  two of a number of f a c t o r s  t h a t  a f f e c t  i n c e n t i v e s  f o r  

technology. i nnova t ion  i n  t h e  p u b l i c  and p r i v a t e  s e c t o r .  

Some of t h e  o t h e r  f a c t o r s  involved  a r e  Fede ra l  and State  

r e g u l a t i o n s ,  special  t a x  i n c e n t i v e s ,  s p e c i a l  Fede ra l  reve-  

nue s h a r i n g ,  Federal reimbursement t o  c o n t r a c t o r s  f o r  in-  

dependent  research and development,  and p r i c i n g  or o t h e r  

procurement  c o n s i d e r a t i o n s  i n  Government a c q u i s i t i o n  of 

materiel and s e r v i c e s .  I s u g g e s t ,  t h e r e f o r e ,  t h a t  t o  

avoid  a r e s t r i c t i v e  i n t e r p r e t a t i o n  of t h e  l e g i s l a t i o n ' s  

i n t e n t ,  a d d i t i o n a l  items be inc luded  or i t ens  4 and 5 be 
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combined i n t o  a more g e n e r a l  statement encompassing a l l  

f a c t o r s  p o s s i b l y  i n h i b i t i n g  or enhancing p r i v a t e  s e c t o r  

inves tment  i n  techr ,ology i n n o v a t i o n  

T I T L E  1 1 - - S C I E N T I F I C  ANC TECHNOLOGICAL ADVICE 
I N  THE EXECUTIVE OFFICE OF THE PRESIDENT 
---- 

I am p l e a s e d  t h a t  'T i t le  I1 dea l s  no t  on ly  w i t h  t h e  

a d v i s o r y  r o l e  t o  t h e  P r e s i d e n t  b u t  a l s o  w i t h  e x e c u t i v e  

branch o v e r s i g h t ,  e v a l u a t i o n ,  and c o o r d i n a t i o n  of  

Government-wide R&D.  I have p r e v i o u s l y  s t a t e d  t h a t ,  t o  

supplement t h e  p r e s e n t  p l u r a l i s t i c  approach ,  some form of 

c e n t r a l  focus  and o v e r s i g h t  is needed for  e v a l u a t i o n ,  co- 

o r d i n a t i o n ,  budget p r i o r i t y  d e t e r m i n a t i o n s ,  and o v e r a l l  

n a t i o n a l  p o l i c y .  T h i s  is e s p e c i a l l y  t r u e  fo'r R&E e f f o r t s  

t h a t  c u t  a c r o s s  agency l i n e s  and issues invo lv ing  science 

and technology t h a t  t r a n s c e n d  agency r e s p o n s i b i l i t i e s  or 

have i n t e r n a t i o n a l  imp1 i c a t  i o n s  

F e d e r a l  R & D  a c t i v i t i e s  d i r e c t e d  toward p rov id ing  so lu-  

t i o n s  t o  n a t i o n a l  domest ic  problems a r e  d i s p e r s e d  among 

numerous a g e n c i e s .  The D i r e c t o r  of t h e  O f f i c e  of Sc ience  

and Technology po in ted  o u t  i n  December 1 9 7 2  t h a t  t h e r e  

were seven major program a r e a s  of e f f o r t - - e n e r g y ,  t r a n s -  

p o r t a t i o n ,  h e a l t h ,  n a t u r a l  r e s o u r c e s ,  e d u c a t i o n ,  s o c i a l  

sys tems,  and science and technology base- - tha t  accounted 

f o r  abou t  95 p e r c e n t  of F e d e r a l  R&D e x p e n d i t u r e s  o u t s i d e  

of d e f e n s e  and s p a c e ,  and t h a t  each one of t h e s e  e f f o r t s  

involved €our of more major depa r tmen t s  and a g e n c i e s .  
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I n  a January 1974 report--"Research and Demonstra- 

t i o n  Program t o  Achieve Water Q u a l i t y  Goals:  What t h e  

F e d e r a l  Government Needs t o  DO" (B-l66506)--GAO s t a t e d  

t h a t  t h e  Environmental  P r o t e c t i o n  Agency, founded i n  

December 1970,  had n o t  y e t  developed a s t r a t e g y  s e t t i n g  

f o r t h  its R&D g o a l s ,  o b j e c t i v e s ,  and p r i o r i t i e s .  The re- 

p o r t  s t a t e d  t h a t ,  based on c u r r e n t  funding l e v e l s  f o r  

water p o l l u t i o n  R&D, it is d o u b t f u l  t h a t  s t a t u t o r y  g o a l s  

w i l l  be achieved  w i t h i n  t h e  time per iod  e s t a b l i s h e d  by 

t h e  Congress.  The r e p o r t  recommended t h a t  t h e  Adminis- 

t r a t o r  , Evironmental  P r o t e c t i o n  Agency (1) p r e p a r e  an R&D 

s t r a t e g y  t o  meet t h e  1953 and 1 9 8 5  goals e s t a b l i s h e d  by 

t h e  1972 amendments t o  t h e  Fede ra l  Water P o l l u t i o n  Con t ro l  

A c t ,  ( 2 )  estimate t h e  amount of money needed, and ( 3 )  pre-  

s e n t  t h i s  i n fo rma t ion  i n  t h e  Agency's annual  r e p o r t  t o  t h e  

Congress.  The r e p o r t  a l s o  recommended tha t  t h e  D i r e c t o r  of 

OMB-par t i c ipa t e  wi th  t h e  agency i n  o b t a i n i n g  t h e  f u l l  co- 

o p e r a t i o n  of a l l  Fede ra l  a g e n c i e s  engaged in  water p o l l u -  

t i o n  R&D and i n  deve loping  and implementing a n a t i o n a l  

water  p o l l u t i o n  R&D p l a n .  

A more r e c e n t  GAO report--"Need FOK A Na t iona l  Weather 

M o d i f i c a t i o n  Research Program" (€3-133202, August 1 9 7 4 ) - -  

no ted  t h a t  seven F e d e r a l  depa r tmen t s  and a g e n c i e s  had con- 

duc ted  weather  m o d i f i c a t i o n  r e s e a r c h  d u r i n g  f i s c a l  year  1974. 

We observed t h a t  fo r  n e a r l y  a decade s t u d i e s  of t h e  adminis- 

t r a t i o n  of Fede ra l  weather m o d i f i c a t i o n  r e s e a r c h  have i d e n t i f i e d  
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common problems h i n d e r i n g  p r o g r e s s ,  sgch as (1) no c e n t r a l  

a u t h o r i t y  t o  d i r e c t  Fede ra l  department  e f f o r t s ,  ( 2 )  i n e f f e c -  

t i v e  c o o r d i n a t i o n ,  and ( 3 )  i n s u f f i c i e n t  r e s o u r c e s  t o  ach ieve  

t i m e l y ,  e f f e c t i v e  r e s u l t s ,  Most s t u d i e s  proposed a n a t i o n a l  

program t o  r e s o l v e  t h e  problems,  O u r  review of a major re- 

s e a r c h  areap t h e  N a t i o n a l  H a i l  Research Experiment,  sup- 

p o r t e d  t h e  r e s u l t s  of these s t u d i e s .  We found t h a t  a 

n a t i o n a l  weather m o d i f i c a t i o n  r e s e a r c h  programp a d m i n i s t e r e d  

and main ta ined  by a l e a d  agencyp is needed t o  e f f e c t i v e l y  

a d m i n i s t r a t e  f ragmented Fede ra l  weather  m o d i f i c a t i o n  re- 

s e a r c h  a c t i v i t i e s .  T h i s  program should inc lude  g g a l s ,  

p r i o r i t i e s ,  and p l ans  €or a l l o c a t i n g  r e s o u r c e s  t o  meet 

p r i o r i t y  o b j e c t i v e s .  

A s  I mentioned e a r l i e r ,  w e  a t t empted  t o  assess t h e  

impact of t h e  P r e s i d e n t ' s  1 9 7 2  message on science and t e c h -  

nology on subsequent  Fede ra l  budgets .  A summary of a por- 

t i o n  of t h i s  s t u d y  is a t t a c h e d  t o  my t e s t imony .  We found 

t h a t  t h e r e  has  been some r e d i r e c t i o n  of p r i o r i t i e s .  Ex- 

cept f o r  t h e  space s h u t t l e ,  e n e r g y - r e l a t e d  R&D,  and bio-  

medica l  r e s e a r c h  I however, t h e  amounts involved  i n  t h e  

r e d i r e c t i o n  of p r i o r i t i e s  have been r e l a t i v e l y  small. For 

examplep i n  t h e  P r e s i d e n t ' s  1 9 7 2  message,  he proposed spend- 

ing 46 p e r c e n t  ($210  m i l l i o n )  more i n  fiscal year  1973 on a 

v a r i e t y  of p r o j e c t s  t o  deve lop  f a s t ,  s a f e p  p o l l u t i o n - f r e e  

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

- 9 -  



a l l  a s p e c t s  of s o c i e t y  and c o n t r i b u t e s  a lmost  20 p e r c e n t  of 

t h e  c o u n t r y ' s  g r o s s  n a t i o n a l  p r o d u c t ,  the 1974 S p e c i a l  

Analyses  of t h e  Budget shows o n l y  a $64 m i l l i o n  i n c r e a s e  

f o r  f i s c a l  year  1973 t r a n s p o r t a t i o n  R&D. The a n a l y s i s  f u r -  

t h e r  s t a t e s  t h a t ,  wi th  t h e  e x c e p t i o n  of t h e  a i r p l a n e ,  t r a n s -  

p o r t a t i o n  R&D had been an underfunded segment of i n d u s t r y  

f o r  s e v e r a l  decades ,  and t h a t  t h e  A d m i n i s t r a t i o n ' s  s u p p o r t  

was i n c r e a s e d  in  1 9 7 4  . t o  h e l p  overcome p a s t  d e f i c i e n c i e s .  

The S p e c i a l  Analyses  for  f i s c a l  y e a r s  1975  and 1976 d i d  n o t  

show Government-wide s u p p o r t  f o r  t r a n s p o r t a t i o n  RCD i n  sp i te  

of i t s  p r e v i o u s l y  c i t e d  importance.  

Our i n t e r p r e t a t i o n  of s t a t e m e n t s  made by OM3 and t h e  

Sc ience  Advisor is t h a t ,  because of t h e i r  s t r o n g  commitment 

t o  t h e  p l u r a l i s t i c  approach f o r  X&D budget  f o r m u l a t i o n ,  t h e y  

tend  t o  t r e a t  t h e  examinat ion  of c r o s s c u t t i n g  issues  o n l y  on 

a s e l e c t i v e  b a s i s  t h a t  may va ry  from year  t o  y e a r .  I t  is 

a p p a r e n t  t h a t  t h e  t o t a l  F e d e r a l  R&D b u d g e t ,  as p resen ted  i n  

t h e  S p e c i a l  Analyses ,  is s t i l l  an a f t e r - t h e - f a c t  summar.y 

a n a l y s i s  which does  n o t  a d e q u a t e l y  assess t h e  o v e r a l l  s t a t u s  

of s c i e n c e  and technology nor t h e  s t r a t e g y  i n  r e l a t i o n  t o  

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

I bel ieve--and a g r e e  with Dr. S t eve r - - tha t  each Fede ra l  

agency should deve lop  a s t r a t e g y  and p r i o r i t i e s  for  t h e  sup- 

p o r t  and u s e  of R&D t o  f u l f i l l  i t s  m i s s i o n  o b j e c t i v e s .  I n  

my view, however? t h i s  is inadequa te .  The number and 
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importance of c r o s s c u t t i n g  related and ove r l app ing  areas of 

i n t e r e s t  of i n d i v i d u a l  a g e n c i e s  make a c e n t r a l  f o c u s  n o t  

o n l y  d e s i r a b l e  b u t  n e c e s s a r y  t o  i n s u r e  m u t u a l l y  compat ib le  

and c o h e r e n t  R&D programs, 

I n  connec t ion  w i t h  l a s t  y e a r ' s  h e a r i n g ,  I c i ted  in-  

s t a n c e s  i n  which t h i s  f o c u s  is needed, Because I s t r o n g l y  

advoca te  an annual. o v e r a l l  e v a l u a t i o n  and s t a t u s  r e p o r t  

t h a t  r e v e a l s  t h e  r a t i o n a l e  f o r  proposed budget  changes,  I 

should  l i k e  t o  r e p e a t  these i n s t a n c e s  f o r  emphasis. For 

example, energy  source  dev2lopment ani! c o n s e r v a t i o n  ob jec -  

t i v e s  a r e  c o n s t r a i n e d  by envi ronmenta l  p r o t e c t i o n  r e q u i r e -  

ments. Public t r a n s p o r t a t i o n ,  cr ime p r e v e n t i o n ,  law 

enforcement ,  and housing and urban development are a l l  

mu tua l ly  i n t e r a c t i v e  and c o n s t r a i n e d  by energy  and m a t e r i a l  

s h o r t a g e s  a s  w e l l  as envi ronmenta l  conce rns .  Also, t h e  

p r e s s u r e s  of i n f l a t i o n  and budgetary  c o n s t r a i n t s  t e n d  t o  

squeeze  a e  a l l o c a t i o n s  f o r  basic and longer: range a p p l i e d  

r e s e a r c h  f o r  which each , agency ' s  r e t u r n  on inves tment  is 

u n c e r t a i n  i n  bo th  r e s u l t s  and time. 

There a r e  o t h e r  issues  invoving science and t e c h -  

nology t h a t  t r anscend  i n d i v i d u a l  Government a g e n c i e s  - 
Among them are t h e  impact of s c i e n c e  and technology OI? t h e  

economy and t h e  envi ronment ,  t h e  Federal ro le  in a s s i s t i n g  

State  and local.  governments,  Fede ra l  i n t e r v e n t i o n  i n  and/or 

a s s i s t a n c e  t o  h igh  technology i n d u s t r y  t o  p r o t e c t  our 
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i n d u s t r i a l  base a g a i n s t  f o r e i g n  c o m p e t i t i o n ,  and F e d e r a l  

a s s i s t a n c e  t o  g r a d u a t e  e d u c a t i o n .  

Also, w e  are now i n  a t r a n s i t i o n  pe r iod  wherein t h e  

science and technology component of i n t e r n a t i o n a l  rela- 

t i o n s  is emerging w i t h  eve r  g r e a t e r  importance.  For ex- 

ample, i n  coping wi th  t h e  energy  c r i s i s ,  d e a l i n g  wi th  t h e  

s h o r t a g e  of c r i t i c a l  m i n e r a l s ,  and i n c r e a s i n g  world food 

supp ly ,  it is clear t h a t  cen t ra l  o v e r s i g h t  needs t o  be 

e s t a b l i s h e d .  Such p o l i c y  issues a r e  a l s o  involved  i n  

s t r i k i n g  an a p p r o p r i a t e  ba l ance  among p r o t e c t i n g  techno- 

l o g i c a l  advantages  for  m i l i t a r y  p repa redness ,  f o s t e r i n g  

i n t e r n a t i o n a l  s h a r i n g  of t e c h n o l o g i c a l  r e s o u r c e s  t o  h e l p  

deve lop ing  n a t i o n s ,  and s t r e n g t h e n i n g  n e g o t i a t i o n s  f o r  

world peace.  

T i t l e  I1 p r o v i d e s  f o r  c r e a t i o n  of a Counci l  of f i v e  

a d v i s o r s .  Sena te  B i l l  S .  32 p r o v i d e s  f o r  a Counci l  o f  

th ree  members. I b e l i e v e  t h a t  there  a r e  l i k e l y  t o  be 

problems a s s o c i a t e d  wi th  a counc i l - type  o r g a n i z a t i o n .  A s  

I s t a t e d  i n  t h e  J u l y  1 9 7 4  h e a r i n g s ,  a multimember c o u n c i l  

t e n d s  t o  be cumbersome. My recommendation is a s i n g l e  

a d v i s o r  w i t h  h i g h l y  q u a l i f i e d  m u l t i d i s c i p l i n a r y  s u p p o r t i n g  

s t a f f  , and w i t h  a d v i s o r y  p a n e l s  r e p r e s e n t i n g  v a r i o u s  f i e l d s  

of science and technology.  

The b i l l  p r o v i d e s  t h a t  t h e  five C o m e i l  members s h a l l  

be appo in ted  by t h e  P r e s i d e n t ,  w i t h  t h e  a d v i c e  and c o n s e n t  
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of t h e  S e n a t e .  I e n d o r s e  t h e  p r o v i s i o n  for  S e n a t e  conf . i r -  

mat ion .  The Counc i l  ( o r  A d v i s o r )  shou ld  be r e s p o n s i v e  t o  

Congres s '  i n t e r e s t s  by  be ing  a.ble t o  p r e s e n t  t e s t i m o n y  and 

make a v a i l a b l e  t o  Congress i ts  assessments of t h e  execut ive  

b r a n c h ' s  s c i e n c e  p o l i c y  and programs.  S e n a t e  c o n f i r m a t i o n  

h e l p s  a s s u r e  t h i s  r e s p o n s i v e n e s s .  

I n o t e  t h a t  t h e  b i l l  p r o v i d e s  f o r  an annua l  r e p o r t  on 

t h e  s t a t u s  of s c i e n c e  t o  be p r e p a r e d  f o r  t h e  P r e s i d e n t  and 

t h e  Congress .  T h i s  shou ld  have h i g h  p r i o r i t y .  I n  conjunc-  

t i o n  w i t h  my t e s t i m o n y  l a s t  J u l y ,  I s t a t e d  t h a t  " c o n t i n u e d  

a n a l y s i s ,  deve lopmen t ,  and t e s t i n g  of s c i e n c e  i n d i c a t o r s  

a long  the l i n e s  i n i t i a t e d  i n  t h e  1 9 7 2  annua l  r e p o r t  of t h e  

N a t i o n a l  S c i e n c e  Board shou ld  h e l p  t o  s h a r p e n  our  f o c u s  and 

a b i l i t y  t o  assess our  n a t i o n a l  and i n t e r n a t i o n a l  p o s t u r e  i n  

s c i e n c e  and t e c h n o l o g y . "  I have  been a d v i s e d  t h a t  an updated  

r e p o r t  on s c i e n c e  i n d i c a t o r s  is e x p e c t e d  t o  be r e l e a s e d  i n  

September .  

S e c t i o n  2 0 2 ( 4 )  of t h e  b i l l  s t a t e s  t h a t  one of' t h e  func-  

t i o n s  of t h e  Counc i l  w i l l  be t o  conduc t  or have conduc ted  

long- range  s t u d i e s ,  a n a l y s e s ,  and p l a n s  i n  regard t o  t h e  

a p p l i c a t i o n  of s c i e n c e  and t e c h n o l o g y  t o  major n a t i o n a l  

p rob lems  o r  c o n c e r n s .  Undoubtedly ,  t h i s  Council. w i l l  be 

v e r y  c l o s e  t o  t h e  f i r i n g  l i n e  on c u r r e n t  i s s u e s  and w i l l  

n e c e s s a . r i l y  be i n v o l v e d  h e a v i l y  i n  mat te rs  r e q u i r i n g  

p r i o r i t y  a t t e n t i o n  by t h e  P r e s i d e n t .  I shou ld  l i k e  t o  
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s u g g e s t  t h a t  t h e  r e s p o n s i b i l i t y  f o r  pez fo rming  and spon- 

s o r i n g  l o n g e r  r ange  p o l i c y  s t u d i e s  and a n a l y s e s  remain w i t h  

NSP, p re sumab ly  w i t h  close c o u p l i n g  t o  and g u i d a n c e  from 

t h e  s c i e n c e  a d v i s o r ( s )  and s t a f f ,  1 would assume t h a t  t h e  

F o u n d a t i o n  would a l so  p l a y  a major r o l e  i n  p r e p a r i n g  t h e  

a n n u a l  s c i e n c e  report .  The r ema in ing  d u t i e s  and f u n c t i o n s  

of t h e  Chairman and t h e  C o u n c i l ,  as o u t l i n e d  i n  s e c t i o n s  

202 and 2G3 of t h e  b i l l  a r e  i n  l i n e  w i t h  my t h i n k i n g .  

S e c t i o n  205 p r o v i d e s  t h e  P r e s i d e n t  f l e x i b i l i t y  i n  t h e  

o r g a n i z a t i o n  and d u t i e s  of t h e  C o u n c i l  and Chairman,  sub- 

j e c t  o n l y  t o  c o n g r e s s i o n a l  d i s a p p r o v a l  T h i s  f ea tu re  is 

n e c e s s a r y  because,. t o  be e f f e c t i v e ,  t h e  a d v i s o r y  f u n c t i o n  

m u s t  be f l e x i b l e  t o  s u i t  t h e  n e e d s  of i n d i v i d u a l  P r e s i d e n t s .  

TITLE III--DEPARTNEWT OF RESEARCH 
AND TECHNOLOGY OPERATIONS 
--- --- 
---- _I_- 

The c o n c e p t  embodied i n  t h i s  p r o p o s a i  f o r  a C a b i n e t - l e v e l  

post  is somewhat d i f f e r e n t  from p r e v i o u s  p r o p o s a l s  for  t h e  

e s t a b l i s h m e n t  of a s c i e n c e  and t e c h n o l o g y  d e p a r t m e n t .  Ply 

i n t e r p r e t a t i o n  of t h e  proposal is t h a t  t h e  S e c r e t a r y ' s  r o l e  

would be a mix of s t a f f  and l i n e  r e s p o n s i b i l i t i e s .  

One of t h e  major a rgumen t s  for  this proposal a p p e a r s  

t o  be t h e  a g g r e g a t i o n  and closer c o u p l i n g  of i n t e r r e l a t e d  

b r o a d - o b j e c t i v e  m u l t i d i s c i p l i n a r y  s c i e n c e  and t e c h n o l o g y  

a c t i v i t i e s  t h a t  are  n o t  p r i m a r i l y  or u n i q u e l y  r e l a t e d  t o  

t h e  m i s s i o n  of a s i n g l e  agency  or d e p a r t m e n t .  A t  t h e  same 

t i m e  it permits a h i g h  d e g r e e  of freedom and independence  
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f o r  each of t h e  major e l emen t s  a s s i g n e d  t o  t h e  a d m i n i s t r a -  

t i v e  o v e r s i g h t  of t h e  S e c r e t a r y .  

Another argument f o r  c r e a t i n g  t h i s  Cab ine t - l eve l  p o s t  

is t o  i d e n t i f y  in  a pr imary  p o i n t  of a d v i c e  t o  t h e  P r e s i d e n t  

t h e  p r i n c i p a l  advocacy r o l e  f o r  F e d e r a l  support of basic 

science and technology.  I n  t h i s  sense, t h i s  o f f i c e r ' s  r o l e  

would be s imilar  t o  t h a t  of any C a b i n e t  head .  Except f o r  

enlarged j u r i s d i c t i o n ,  t h i s  person  would o p e r a t e  under  t h e  

same hand icaps ,  however, as  t h e  D i r e c t o r  of t h e  N a t i o n a l  

S c i e n c e  Foundat ion as t h e  o b j e c t i v e  a r b i t e r  and d i s i n t e r e s t e d  

a d v i s o r  on Government-wide s c i e n c e  p o l i c i e s  

One can r e a d i l y  p e r c e i v e  some advan tages  t o  an a r r ange -  

m e n t  which b r i n g s  t o g e t h e r  t h e  N a t i o n a l  Science Foundat ion ,  

t h e  N a t i o n a l  Bureau  of S t a n d a r d s ,  and p o s s i b l y  t h e  r e s e a r c h  

c e n t e r s  of t h e  N a t i o n a l  A e r o n a u t i c s  and Space A d m i n i s t r a t i o n .  

I have some r e s e r v a t i o n s , .  however, w i t h  r e s p e c t  t o  i n c l u d i n g  

t h e  Energy Research and Development A d m i n i s t r a t i o n  and t h e  

N a t i o n a l  Oceanic and Atmospheric  A d m i n i s t r a t i o n  under t h i s  

umbrella, For t h e  most p a r t ,  ERDA's miss ion  is c l o s e l y  

coupled w i t h  t h e  Federal Energy A d m i n i s t r a t i o n  and t h e  Ge- 

par tment  of I n t e r i o r .  For t h i s  r ea son  I have p r e v i o u s l y  

t e s t i f i e d  on t h e  high p r i o r i t y  need t o  e s t a b l i s h  a new 

Department of Energy and Natural Resources .  It is p o s s i b l e ,  

however, t h a t  t h e  h igh  energy  p h y s i c s  research and c e r t a i n  

o t h e r  long-range or  basic  research e f f o r t s  c u r r e n t l y  
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i nc luded  i n  ERDA might  be more a p p r o p r i a t e l y  a s s i g n e d  t o  

NSF. I unders tand  t h a t  t h i s  matter is under c o n s i d e r a -  

t i o n  c u r r e n t l y .  The N a t i o n a l  Oceanic and Atmospheric 

A d m i n i s t r a t i o n ,  on t h e  o t h e r  hand,  compr ises  a mix of R&D 

and c l o s e l y  r e l a t e d  s e r v i c e  m i s s i o n s  which would no t  Seem 

t o  f i t  t h e  concept, of t h e  sugges ted  depar tment .  Perhaps  

f u r t h e r  s t u d y  would r e v e a l  t h a t  t h e r e  a re  other b a s i c  re- 

searchp e d u c a t i o n ,  OK broad-based technology e n t i t i e s  which 

should be inc luded  under t h e  t ype  of depar tment  proposed i n  

t h i s  T i t l e .  

S e c t i o n  303(a) ( 6 )  would a l s o  e s t a b l i s h  w i t h i n  t h e  D e -  

par tment  a ' 'Science and Technology In fo rma t ion  and U t i l i -  

z a t i o n  Corpora t ion"  as f u r t h e r  d e s c r i b e d  i n  T i t l e  Iv. 1 

suppor t  t h e  idea of i n c l u d i n g  an o r g a n i z a t i o n a l  u n i t  de- 

s igned  t o  f o s t e r  and promote technology t r a n s f e r  and u t i l i -  

z a t i o n ,  c l o s e l y  coupled t o  t h e  s c i e n t i f i c  and t e c h n o l o g i c a l  

a c t - i v i t i e s ,  However I have some r e s e r v a t i o n s  about  t h e  

s p e c i f i c  model proposed i n  T i t l e  IV and will comment on 

t h a t  s e p a r a t e l y .  

S e c t i o n  3 0 4  p r o v i d e s  t h a t ,  i n  the e v e n t  of unreso lved  

d i f f e r e n c e s  between t h e  R&D budget  recommendations of t h e  

S e c r e t a r y  and t h e  d e t e r m i n a t i o n s  of t h e  D i r e c t o r  of OMS, 

t h i s  d i sagreement  m u s t  be d i s c l o s e d  t o  t h e  Congress a long  

w i t h  e x p l a n a t o r y  m a t e r i a l s .  This is a broad p o l i c y  q u e s -  

t i o n  which goes beyond t h e  immediate suggestion. I would 
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p r e f e r  t o  see t h e  matter cons ide red  s e p a r a t e l y ,  pe rhaps  as 

an amendment t o  t h e  Budget and Accounting A c t .  

TITLE IV--SCIENCE AND TECHNOLOGY 
INFORMATION AND U T I L I Z A T I O N  CORPORATION - -- 

T i t l e  I V  would e s t a b l i s h  a Government c o r p o r a t i o n  t o  

combine a number of science and technology i n f o r m a t i o n  

s e r v i c e  e lements .  Although t h i s  might  be a s t e p  i n  t h e  

r i g h t  d i r e c t i o n ,  I should l i k e  t o  c o n s i d e r  t h i s  p r o p o s a l  

i n  t h e  c o n t e x t  of a more comprehensive view of technology 

t r a n s f e r  and u s e ,  i . e o p  t h e  p r o c e s s  by which technology 

advances r each  t h e  marke tp l ace  and p u b l i c  accep tance  

The Technology T r a n s f e r  P r o c e s s  

F i r s t ,  t h e  t r a n s f e r  and u t i l i z a t i o n  of s c i e n t i f i c  re- 

s u l t s  and technology is a complex p r o c e s s  and u s u a l l y  in- 

v o l v e s  much more t h a n  documentary s e r v i c e s ,  computer ized 

d a t a  banks,  and t h e  d i s s e m i n a t i o n  through p u b l i c a t j o n s  of 

t e c h n i c a l  i n fo rma t ion .  I n  p a r t i c u l a r  I as p o i n t e d  o u t  i n  

GAO’s r e p o r t ,  “Neans For I n c r e a s i n g  The  Use Of Defense 

Technology For Urgent P u b l i c  Problems” (8-175132, Decem- 

ber  29, 1972)  it r e q u i r e s  a c t i v e  people- to-people  com- 

mun ica t ions  t o  b r i n g  technology d e v e l o p e r s  t o g e t h e r  w i t h  

p o t e n t i a l  users, and o f t e n  i n v o l v e s  t h i r d  p a r t y  a g e n t s  or  

“ t e c h n o l o g y  brokersY1 t o  help b r i d g e  t h e  communication gap. 

This is e s p e c i a l l y  t r u e  when t h e  deve loper  and p o t e n t i a l  

u se r  do n o t  have similar  t e c h n i c a l  backgrounds and when 

t h e  commonality of problems is n o t  obvious .  
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T h a t  r e p o r t  d e a l t  p r i m a r i l y  wi th  o n l y  one f a c e t  of 

t h i s  problem; namely, how t o  enhance t h e  s h a r i n g  of scien-  

t i f  i c  and t e c h n o l o g i c a l  r e s o u r c e s  between and among F e d e r a l  

a g e n c i e s  and, i n  p a r t i c u l a . r ,  how t o  overcome some of t h e  

b a r r i e r s  t h a t  i n h i b i t  t h e  s h a r i n g  of d e f e n s e  technology 

wi th  Fede ra l  c i v i l  a g e n c i e s .  

We po in ted  o u t r  however, t h a t  many c i v i l i a n  a p p l i c a -  

t i o n s  of de fense  tech.nology have r e s u l t e d  i n  p r i v a t e  s e c t o r  

development ,  p r i m a r i l y  d e f e n s e  i n d u s t r i a l  c o n t r a c t o r s .  We 

a l s o  p o i n t e d  o u t  t h a t ,  t o  a l a r g e  e x t e n t p  t h e  p o t e n t i a l  

marke t s  f o r  technology which car. be a p p l i e d  t o  s o l v i n g  

u rgen t  s o c i o l o g i c a l  problems have no t  developed.  G e n e r a l l y ,  

d e f e n s e  and ae rospace  c o n t r a c t o r s  have been unable  t o  d e a l  

e f f e c t i v e l y  w i t h  these  i l l - d e f i n e d  and fragmented markets. 

I t  has  become n e c e s s a r y p  t h e r e f o r e ,  f o r  t h e  Fede ra l  Govern- 

ment t o  suppor t  t h e s e  programs d i r e c t l y .  

The F e d e r a l  Role i n  P u b l i c  
Technology Innova t ion  
-I_- ----- 
----__11_- 

Now l e t  u s  c o n s i d e r  what is or shou ld  be t h e  ro le  of 

t h e  Fede ra l  Government, e s p e c i a l l y  civil a g e n c i e s ,  and how 

t h e  Fede ra l  p a r t n e r s h i p s  wi th  S t a t e  and l o c a l  governments,  

i n d u s t r y ,  and academic i n s t i t u t i o n s  can be improved t o  

enhance pub1 i c  technology advancements 

I n d u s t r i a l  growth and p r o d u c t i v i t y  and t h e  economy 

can be s t i m u l a t e d  by s p e c i a l  t a x  i n c e n t i v e s ,  e n l i g h t e n e d  

p a t e n t  p o l i c y ,  s e l e c t i v e  r e l a x a t i o n  of a d v e r s e  Government 
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r e g u l a t i o n s ,  and i n  many o t h e r  ways. Such assistance is 

i m p o r t a n t  when market f o r c e s  a re  i n a d e q u a t e  or  when t h e  

e x i s t e n c e  of e x t e r n a l i t i e s  ( b e n e f i t s  accruing t o  o t h e r s  

t h a n  t h e  p r i m a r y  i n v e s t o r )  or  h iqh  r i s k  p r e c l u d e  a d e q u a t e  

p r i v a t e  i n v e s t m e n t  a But such  s t i m u l i  a l o n e  g e n e r a l l y  w i l l  

n o t  m o t i v a t e  i n d u s t r y  to  i n v e s t  i t s  own r e s o u r c e s  t o  meet 

t h e  t e c h n o l o g i c a l  n e e d s  of p u b l i c  i n s t i t u t i o n s .  T h i s  is 

e s p e c i a l l y  t r u e  when t h e  publ ic  rnarket f o r  t e c h n o l o g i c a l  

p r o d u c t s  and s e r v i c e s  is l a t e n t ,  f r a q m e n t e d ,  o r  i n t r a c t a b l e  

because  of p o l i t i c a l ,  p a r o c h i a l ,  and j u r i s d i c t i o n a l  con- 

s t r a i n t s .  Such f a c t o r s ,  as w e l l  as  economic l i m i t a t i o n s ,  

g r e a t l y  impede t h e  a c c e p t a n c e  of t e c h n o l o g i c a l  i n n o v a t i o n s  

by p u b l i c  i n s t i t u t i o n s .  

The p r i m a r y  r o l e  of F e d e r a l  c i v i l  a g e n c i e s  i n  t e c h -  

n o l o g i c a l  l e a d e r s h i p ,  t h e r e f o r e ,  can be one of l e a d e r s h i p  

and p r o v i d i n g  i n c e n t i v e s  t o  o t h e r s ,  i n c l u d i n g  p r i v a t e  

i n d u s t r y . .  The Federal r o l e  i n v o l v e s :  

(1 1 I d e n t i f y i n g  problems and p o t e n t i a l  s o l u t i o n s ,  

( 2 )  Adapt ing  e x i s t i n 9  t e c h n o l o g y  or  s p o n s o r i n g  R&D, 

( 3 )  Demons t r a t ing  t h e  f e a s i b i l i t y  of t e c h n o l o g i c a l  
improvements ,  

( 4 )  E s t a b l i s h i n g .  pe r fo rmance  s t a n d a r d s ,  

( 5 )  Benoving b a r r i e r s  t o  a c c e p t a n c e  a t  S t a t e  and 
l o c a l  l e v e l s  , 

( 6 )  Employing r e g u l a t o r y  a u t h o r i t y ,  and 

- 19  - 



( 7 )  S u b s i d i z i n g  t h e  t r a n s i t i o n  or p rov id ing  s p e c i a l  
i n c e n t i v e s  u n t i l  t h e  p o t e n t i a l  f o r  aggrega ted  
markets and economies of scale create s u f f i -  
c ient  m o t i v a t i o n  for  t h e  p r i v a t e  s e c t o r  t o  
i n v e s t  i t s  own c a p i t a l .  

To be most e f f e c t i v e ,  t h e  Federal a g e n c i e s  must  e s t a b -  

l i s h  b e t t e r  working p a r t n e r s h i p s  w i t h  S t a t e  and l o c a l  gov- 

ernments  and t h e  p r i v a t e  s e c t o r  S ince  i n d u s t r i a l  r e s o u r c e s  

are needed t o  produce goods f o r  u s e  by p u b l i c  i n s t i t u t i o n s  

i n  improving the  q u a l i t y  of t h e i r  s e r v i c e s ,  it is des i rab le  

t o  invo lve  i n d u s t r i a l  c o n t r a c t o r s  i n  t h e  e a r l y  phases  of R&D,  

a d a p t i v e  e n g i n e e r i n g ,  and demons t r a t ion .  

Recent S t u d i e s  and Experiments  
i n  Technolocrv Innova t ion  

Wuch more needs t o  be l e a r n e d  about  pub l i c  technology 

i n n o v a t i o n ,  i . e e r  t h e  p r o c e s s  of n o t  o n l y  g e n e r a t i n g  t e c h -  

n o l o g i c a l  o p t i o n s  b u t  a l s o  f o s t e r i n g  t h e  s e l e c t i v e  adapta-  

t i o n ,  t r a n s f e r f  and use t o  b e n e f i t  both t h e  economy and 

t h e  q u a l i t y  of l i f e .  Even s o p  w e  have c e r t a i n l y  l e a r n e d  

enough t o  ' r e a l i z e  t h a t  t h e  Fede ra l  Government 's  Leade r sh ip  

r o l e  i n  t h e  technology d k l i v e r y  system needs t o  be improved. 

I n  r e c e n t  y e a r s ,  a number of s t u d i e s  and expe r imen t s  

have been performed or sponsored by Federa l  a g e n c i e s  from 

which l e s s o n s  are being l e a r n &  about  t h e  p r o c e s s ,  Notable  

examples. are t h e  NASA technology u t i l i z a t i o n  program; t h e  

Housing and Urban Development @ s "Opera t ion  Breakthrough" 

program; t h e  NSF i n t e rgove rnmen ta l  s c i e n c e  R&D asses smen t ,  
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and expe r imen ta l  R&D i n c e n t i v e s  programs; and t h e  NBS ex-  

pe r imen ta l  t echnology i n c e n t i v e s  program, These e f f o r t s  

i n c l u d e  exper  imen'ts i n  a c t i v e  technology t ransfer  methods 

and i n s t i t u t i o n a l  a r rangements ,  Federal procurement Leverage,  

and a g g r e g a t i o n  of marke ts  common to a number of c i t i e s .  

Experience ga ined  by t h e  Fede ra l  Labora to ry  Consortium 

f o r  Technology T r a n s f e r  is also r e l e v a n t  T h i s  consor t ium 

w a s  i n i t i a t e d  by a group of d e f e n s e  l a b o r a t o r i e s  b u t  has  

now expanded t o  i n c l u d e  r e p r e s e n t a t i v e s  from o t h e r  agencies ,  

coord ina ted  through t h e  N a t i o n a l  Science Foundat ion.  

Two r e c e n t  r e p o r t s  ( " B a r r i e r s  t o  Innova t ion  i n  In-  

d u s t r y :  O p p o r t u n i t i e s  for  P u b l i c  P o l i c y  Changesp" Septem- 

ber  1 9 7 3 ,  by Arthur  B .  L i t t l e ,  PnceB and "Technology Trans-  

fer and U t i l i z a t i o n , "  February 1 9 7 4 ,  by t h e  N a t i o n a l  Acadeny 

of Eng inee r ing )  r e s u l t i n g  from NSP-sponsored s t u d i e s  on t h i s  

s u b j e c t  should be most h e l p f u l ,  

1 b e l i e v e  t h e  model proposed i n  T i t l e  IV is too  l i m i t e d  

in  t h a t  it is p r i m a r i l y  concerned w i t h  p a s s i v e  in fo rma t ion  

services . ,  I t h e r e f o r e ,  recommend a review and c r i t i q u e  

of p a s t  and ongoing f e d e r a l l y  sponsored s t u d i e s  and e x p e r i -  

ments t o  a s c e r t a i n  what l e s s o n s  have been learned which 

could p rov ide  t h e  bas i s  for  an improved model of a f e d e r a l l y  

sponsored  technology d e l i v e r y  system. 

THE ADMINISTRATION BILL 

Mr. Chairman, i n  a d d i t i o n  t o  H . R .  4 4 6 1 ,  you have asked 

m e  t o  corntent on t h e  A d m i n i s t r a t i o n  b i l l ,  T h e  A d m i n i s t r a t i o n  
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b i l l  would e s t a b l i s h  an Off ice  of Science and Technology 

P o l i c y  i n  t h e  Execu t ive  O f f i c e  of t h e  P r e s i d e n t .  The 

D i r e c t o r  would be appo in ted  by t h e  P r e s i d e n t  and a l s o  

serve as h i s  Chief  P o l i c y  Advisor wi th  r e s p e c t  to s c i e n -  

t i f i c  and t e c h n o l o g i c a l  matters, Although no t  e x p l i c i t l y  

s t a t ed  i n  t h e  bill, w e  l e a r n e d  from D r .  S t e v e r ' s  t e s t imony  

on June 1 0  t h a t  t h e  D i r e c t o r  would a l s o  s e r v e  as Chairman 

of t h e  Federal Counci l  f o r  Science and Technology. T h i s  

a r rangement  a p p e a r s  t o  be ve ry  similar t o  t h e  former Office 

of Science and Technology in  both  s t r u c t u r e  and a s s i g n e d  

func t ions . ,  

The b i l l  a u t h o r i z e s  s t a f f  as deemed n e c e s s a r y  t o  per-  

from ass igned  f u n c t i o n s .  The D i r e c t o r  a l s o  would be 

a u t h o r i z e d  t o  draw upon r e s o u r c e s  from o t h e r  Government 

a g e n c i e s  or t o  c o n t r a c t  fo r  s t u d i e s  and c o n s u l t i n g  s e r v i c e s .  

The i n t e n t  is t o  keep t h e  number of permanent s t a f f  small 

and t o  draw h e a v i l y  upon o t h e r  r e s o u r c e s ,  i n c l u d i n g  ad hoc 

p a n e l s  i nvo lv ing  r e p r e s e n t a t i v e s  from both  w i t h i n  and out -  

s i d e  t h e  Federal Government. The  Of f i ce  would be concerned 

n o t  o n l y  wi th  domest ic  matters b u t  a l s o  w i t h  m i l i t a r y  and 

i n t e r  nai; i o n  al r e l a t i o n s .  

I b e l i e v e  t h i s  proposal is workable ,  As I have pre-  

v i o u s l y  s t a t e d ,  I p r e f e r  t h e  s e l e c t i o n  of a s i n g l e  indi- 

v i d u a l  as t h e  Science Advisor and b e l i e v e  that t h i s  O f f i c e  

should be e s t a b l i s h e d  by s t a t u t e .  However, I would f a v o r  
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r e q u i r i n g  t h e  D i r e c t o r  and Deputy D i r e c t o r  t o  be appo in ted  

by t h e  P res iden t  and confirmed by t h e  Sena te .  Suck c o n f i r -  

mat ion  is n o t  now provided  f o r  i n  t h e  A d m i n i s t r a t i o n  b i l l .  

The q u e s t i o n  of c o n g r e s s i o n a l  access t o  t h e  Science 

Advisor f o r  t e s t imony  c o n t i n u e s  t o  be a s e n s i t i v e  matter. 

I b e l i e v e  t h e  P r e s i d e n t  should be al lowed t h e  p r o t e c t i o n  

of e x e c u t i v e  p r i v i l e g e  w i t h  r e s p e c t  t o  s p e e i f  i c  a d v i c e  

and c o n v e r s a t i o n  between him and t h e  S c i e n c e  Advisor ;  

b u t  I a l s o  b e l i e v e  t h a t  any person  of s u f f i c i e n t  s t a tu re  

t o  hold t h e  p o s i t i o n  would a l s o  be able  t o  e x e r c i s e  d i s -  

c r e t i o n  i n  s h a r i n g  w i t h  t h e  members of Congress h i s  views 

on many matters invo lv ing  s c i e n c e  and technology,  w i t h o u t  

v i o l a t i n g  h i s  l o y a l t y  wi th  r e s p e c t  t o  p r i v a t e  P r e s i d e n t i a l  

c o n v e r s a t i o n s .  Hence, 1 would p r e f e r  t o  see t h e  l e g i s l a -  

t i o n  s p e c i f y  t h a t  t h e  Congress  r e s e r v e s  t h e  r i g h t  t o  c a l l  

upon t h e  O i r e c t o r  and/or h i s  s t a f f ,  perhaps  wi th  t h e  O f f i c e  

h a t  on r a t h e r  t han  t h e  p e r s o n a l  a d v i s o r  hat. I n o t e  also 

t h a t  t h e  b i l l  does  no t  ca l l  for  an annual  s t a t u s  r e p o r t  on 

s c i e n c e  and t echno logy  as provided  i n  H.R. 4461 .  I b e l i e v e  

s u c h  a p r o v i s i o n  should be added.  

SUMMARY 

I n  summaryI 1 recommend t h a t  t h e  Congress  e s t a b l i s h  by 

s t a tu t e  t h e  means of p r o v i d i n g  a comprehensive p o l i c y  f o r  

science and technology i n  r e l a t i o n  t o  n a t i o n a l  g o a l s  and 

p r i o r i t i e s .  Fur thermore ,  1 g e n e r a l l y  s u p p o r t  t h e  s t a t e m e n t s  
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p r e s e n t e d  i n  T i t l e  1 s u b j e c t  t o  t h e  r e v i s i o n s  noted  r e l a t i n g  

p r i m a r i l y  t o  t h e  Fede ra l  r o l e  i n  a c c e l e r a t i n g  t h e  a p p l i c a -  

t i o n  of technology for n a t i o n a l  needs,  

I a l s o  suppor t  t h e  e s t a b l i s h m e n t  by s t a tu t e  w i t h i n  t h e  

Execut ive  Off ice  of t h e  P r e s i d e n t  of a f l e x i b l y  s t r u c t u r e d  

a d v i s o r y  and Government-wide o v e r s i g h t  u n i t  for  s c i e n c e  and 

t echno logy  ( T i t l e  11) I am e s p e c i a l l y  p l eased  t h a t  t h i s  

o f f i c e  would p r e p a r e  an annual  r e p o r t  t o  t h e  P r e s i d e n t  and 

t h e  Congress  assessing p r o g r e s s  a g a i n s t  science and tecnnology 

g o a l s .  

Although t h e r e  a r e  a number a€ p o t e n t i a l  advan tages  t o  

t h e  e s t a b l i s h m e n t  of a Department of Research and Technology 

O p e r a t i o n s ,  as proposed i n  T i t l e  111, I doubt  i f  t h i s  is a 

n e c e s s a r y  supplement t o  a science a d v i s o r  i n  t h e  Execu t ive  

Office of t h e  P r e s i d e n t  and would hope the proposal could 

r e c e i v e  f u r t h e r  study and be cons ide red  s e p a r a t e l y .  

I b e l i e v e  t h e  Federal l e a d e r s h i p  ro l e  i n  f o s t e r i n g  

p u b l i c  technology innova t ion  needs t o  be be t te r  d e f i n e d  and 

pe rhaps  a s p e c i a l  o r g a n i z a t i o n a l  u n i t  e s t a b l i s h e d  f o r  t h i s  

purpose ,  However, I t h i n k  t h e  model proposed i n  T i t l e  IV 

is too  l i m i t e d  i n  t h a t ,  i n  p r i m a r i l y  emphasizing informa- 

t i o n  s e r v i c e s B  it may not be ve ry  e f f e c t i v e ,  

A supplementary statement of a d m i n i s t r a t i v e  and tech-  

n i c a l  comments on v a r i o u s  p r o v i s i o n s  of H . R .  4461 w i l l  be 

provided  s e p a r a t e l y  
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This conc ludes  my s t a t e m e n t ,  Mr. Chairman. We w i l l  be 

happy t o  answer any q u e s t i o n s  you may have. 

Attachment 
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ATTACHMENT 

EXAMINATION OF FEDERAL 
STRATEGY FOR CIVILIAN f?&D 

The need t o  d e v e l o p  s t ra teg ies  f o r  c i v i l i a n  R&D has  
become more e v i d e n t  d u r i n g  t h e  past  10 y e a r s  b e c a u s e  t h e  
Government has  b e e n  s h i f t i n g  i t s  b u d g e t a r y  p r i o r i t i e s  from 
d e f e n s e  and space t o  domes t i c  prograrnc . l /  
F e d e r a l  o u t l a y s  f o r  d e f e n s e  and space d c r e a s c d  from 52.7 
p e r c e n t  o f  t o t a l  o u t l a y s  i n  1965 t o  a n  estimated 3 8  percent 
i n  1974. 

The p r o p o r t i o n  o f  

NSF s t a t i s t i c s  show t h a t  d e f e n s e - r e l a t e d  R&D w a s  32.3 
p e r c e n t  o f  t h e  n a t i o n a l  t o t a l  i n  1965 and a n  e s t i m a t e d  
28 .9  p e r c e n t  i n  1974;  F e d e r a l  nondefense-nonspace Rm was 
11.1 p e r c e n t  i n  1965 a n d  a n  e s t i m a t e d  1 5 . 2  p e r c e n t  i n  1974. 
S t a t i s t i c s  i n d i c a t e  a n  o v e r a l l  s h i f t  o f  abou t  3 t o  4 percent 
between t h e  two c a t e g o r i e s .  F e d e r a l  s p a c e - r e l a t e d  R&D de- 
creased from 20.4 p e r c e n t  i n  1965 t o  a n  e s t i m a t e d  9.0 per- 
c e n t  i n  19'74 p roduc ing  a n e t  d e c r e a s e  of a b o u t  11 pe-- i c e n t  
i n  F e d e r a l  s u p p o r t  fo r  n a t i o n a l  R&D d u r i n g  t h e  p e r i o d .  

I n  1971,  t h e  P r e s i d e n t  d i r e c t e d  h i s  Domestic C o u n c i l  
t o  examine new t e c h n o l o g y  o p p o r t u n i t i e s  i n  r e l a t i o n  t o  
domes t i c  problems. Le t t e r s  were s e n t  t o  Government a g e n c i e s  
aFking  f o r  t h e i r  t e c h n o l o g y  p r o p o s a l s ,  The t e c h n o l o g i c a l  
m e r i t  o f  t h e  p r o p o s a l s  w e r e  a s s e s s e d  and e v a l u a t e d  on how 
t h e y  might  c o n t r i b u t e  t o  s o l v i n g  c r i t i c a l  domes t i c  problems, 
improving t h e  c o m p e t i t i v e  p o s i t i o n  of t h e  U n i t e d  S t a t e s  i n  
wor ld  t r a d e ,  and u s i n g  t h e  s l r i l l s  of unemployed s c i e n t i s t s  
and  e n g i n e e r s .  Later,  l e t te rs  w e r e  s e n t  t o  t r a d e ' a s s o c i a -  
t i o n s  and t o  i n d i v i d u a l  companies i n  p r i v a t e  i n d u s t r y  so- 
l i c i t i n g  t h e i r  p r o p o s a l s .  

A s  a r e s u l t  of the s o l i c i t a t i o n s ,  F e d e r a l  a g e n c i e s  sub-  
m i t t e d  p r o p o s a l s  t h a t  r e p o r t e d l y  c o u l d  have c o s t  $1.5 b i l -  
l i o n  i n  f i s c a l  y e a r  1973 ,  i n c r e a s i n g  t o  $11 b i l l i o n  through 

'Mu'rray L. Weidenbaum, "Government Spending and  I n n o v a t i o n ,  'I 
AFt ronau- t i c s  and  A e r o n a u t i c s ,  Nov. 1973,  pp- 32-43, r e p o r t s  
t h a t  as a r e s u l t  of u p d a t i n g  p r i o r i t i e s ,  F e d e r a l  support f o r  
R&U h a s  been  c u r t a i l e d  w i t h o u t  t h e  Government making s u c h  
a decis ion c o n s c i o u s l y .  



.- 

fiscal year 1977.  I n d u s t r y  also 
I n  the end, however, none of the 
accepted.  

submi t ted  numerous i d e a s .  
large-scale p r o p o s a l s  w a s  

I n  September 1971 ,  dur ing  t h e  Donest ic  C o u n c i l ' s  s e a r c h  
for  new technology o p p o r t u n i t i e s ,  t h e  P r e s i d e n t  announcedl/ 
t h a t  i n  t h e  next  sessj-on of t h e  Congress he would present -  
"new programs to i n s u r e  t h e  maximum e n l i s t m e n t  of America 's  
technology i n  meeting t h e  c h a l l e n g e s  of peace." The P r e s i -  
d e n t ' s  s p e c i a l  message  to t h e  Congress on s c i e n c e  and tech-  
nology, dated March 16, 1972 ,  c a l l e d  f o r  a s t r o n g  new ef- 
f o r t  t o  marshal  s c i e n c e  and technology t o  s t r e n g t h e n ' t h e  
economy and improve t h e  q u a l i t y  of l i f e .  

T h e  P r e s i d e n t ' s  s p e c i a l  message r e p o r t e d  t h e  develop- 
m e n t  of an o v e r a l l  s t r a t eg ic  approach i n  a l l o c a t i n g  Fede ra l  
s c i e n t i f i c  and t e c h n o l o g i c a l  r e sources .  S i x  e l e m e n t s  of t h e  
new Federal s t r a t e g y  a long  w i t h  subsequent budgetary  a c t i o n s  
a re  d i s c u s s e d  below. 

STRENGTHENING THE FEDEPU'iL ROLE 

"My recommendations for s t r e n g t h e n i n g  t h e  F e d e r a l  
r o l e  i n  s c i e n c e  and technology have been presented t o  
t h e  Congress i n  my S t a t e  of the Union message, i n  my 
b u d g e t  f o r  f i s c a l  yea r  1973 ,  and  i n  i n d i v i d u a l  agency 
p r e s e n t a t i o n s ,  I urge  t h e  Congress t o  suppor t  t h e  
v a r i o u s  el .ementF of t h i s  new F e d e r a l  s t r a t e g y , "  

R e o r i e n t a t i o n  of space pro9 ram 

'11) W e  a re  r e o r i e n t i n g  our  space  progi'am t o  
focus  on d.crnestic needs--such as communications, 
weather  f o r e c a s t i n g  and n a t u r a l  r e source  e x p l o r a t i o n .  
One important  way of doing t h i s  i s  by des igning  and 
developing a reusable space  s h u t t l e ,  a s t e p  which 
would allow u s  t o  s e i z e  new o p p o r t u n i t i e s  i n  space 
with higher r e l i a b i l i t y  a t  lower c o s t s .  ' I  

A review of t h e  Na t iona l  Aeronaut ics  and Space A d m i n i s -  
t r a t i o n ' s  budget  p l a n  summaries shows s u b s t a n t i a l  i n c r e a s e s  

lAddres s  t o  t h e  Congress on S t a b i l i z a t i o n  of  t h e  Economy, 
Sept .  9 ,  19710 
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i n  t h e  development of a space s h u t t l e ,  b u t  major decreases 
i n  space a p p l i c a t i o n s  d e a l i n g  w i t h  communications,  w e a t h e r  
f o r e c a s t i n g ,  and n a t u r a l  r e s o u r c e s  e x p l o r a t i o n .  

197 2 1 9 7 3  1974 1975 - 
MANNED SPACE FLIGHT: (000 omi t ted)  

Space s h u t t l e  $ 100,000 $ 198,600 $ 475,000 .$ 800,000 
O t h e r  1,185,500 937 ‘ 200 581,500 324,800 

T o t a l  1,285,500 .1,135,800 1,056,500 1,124,800 

SPACE APPLICATIONS : . 

Weathe r  a n d  climate 45 # 500 60,300 51,100 ’ 35,000 
E a r t h  r e s o u r c e s  survey 74,700 55,200 47,400 58,600 
Communicat ions 59,800 58,100 22,100 8,300 
O t h e r  

T o t a l  
7,500 15 100 40,400 75 # 600 

187,500 188,700 161,000 177,500 

$1,473,000 $1,324,500 $1,217,500 $1,302,300 - T o t a l  

The la rges t  d e c r e a s e  i n  space a p p l i c a t i o n s  has been i n  
communicat ions,  ONE o f f i c i a l s  t o l d  u s  t ha t  as a r e s u l t  of 
o v e r a l l  budge t  c o n s t r a i n t s ,  the l e v e l  of t e c h n o l o g y  deve lop -  
ment,  and  the economic v i a b i l i t y  of the communications i n -  
d u s t r y ,  the N a t i o n a l  A e r o n z u t i c s  and Space A d m i n i s t r a t i o n  has 
been  t u r n i n g  much of i t s  comrnunication s a t e l l i t e  work over 
t o  p r iva te  i n d u s t r y ,  The  “o ther”  space a p p l i c a t i o n s  which 
have had l a r g e  i n c r e a s e s  i n  the 1972-75 timeframe i n c l u d e  
earth and ocean  p h y s i c s  and p o l l u t i o n  m o n i t o r i n g ,  

S e l e c t e d  c i v i l i a n  REtD t a r g e t s  

“ 2 )  We are moving to set and m e e t  c e r t a i n  
c i v i l i a n  research and  development t a r g e t s ,  I n  my 
S t a t e  of t h e  Union Messagep m y  Budget Message and  i n  
o t h e r  communications w i t h  t h e  Congress ,  I have  i d e n t i -  
f i e d  a number o f  areas where new e f f o r t s  a re  most 
l i k e l y  t o  p roduce  s i g n i f i c a n t  p r o g r e s s  and h e l p  u s  
meet p r e s s i n g  domestic needs .  They i n c l u d e :  

New s o u r c e s  of enerqy . 

- 

“- -Provid ing  new sources of e n e r g y  w i t h o u t  p o l l u -  
t i o n .  M y  p roposed  budget  for  f i sca l  y e a r  1973 
would i n c r e a s e  e n e r g y  re la ted research and  deve l -  
opment e x p e n d i t u r e s  by 22 p e r c e n t .  ” 

- 3 -  



.- 

The program t o  develop new sources  of energy wi thou t  
p o l l u t i o n  w a s  superseded by a stepped-up program t o  ach ieve  
s e l f - s u f f i c i e n c y  i n  energy product ion ,  r e f e r r e d  t o  as Pro- 
ject  Independence. The a d m i n i s t r a t i o n  proposes t o  spend 
$10 b i l l i o n  over  a 5-year p e r i o d  beginning w i t h  f i sca l  year 
1975,  t o  encourage and complement, b u t  n o t  supp lan t ,  a vig- 
orous R&D e f f o r t  by  p r i v a t e  i n d u s t r y ,  

M i l l i o n s  of d o l l a r s  o b l i g a t e d ,  a c t u a l  and e s t ima ted ,  
by more t h a n  s ix  major departments  and agenc ie s  are  r e p o r t e d  
t o  be: 

1972 1973 1974 1975 
Fed, Energy R&D Program $537.0 $672.2 $999.1 $1,815.5 

T r a n s p o r t a t i o n  RstD 

"--Developing fas t ,  safe,  p o l l u t i o n - f r e e  t r anspor -  
t a t i o n .  I have proposed spending 46 p e r c e n t  more i n  
the coming f i s c a l  y e a r  on a v a r i e t y  of t r a n s p o r t a t i o n  
p r o  j ect  s ,, 'I 

I n  suppor t  of  t h e  above s t a t emen t ,  OPiB's Budget i n  
B r i e f  f o r  1973 r e p o r t e d  a Government-wide i n c r e a s e  of $210 
m i l l i o n  to prov ide  f a s t ,  safe, and p o l l u t i c n - f r e e  t r anspor -  
t a t i o n ,  However ONB t s 1974 S p e c i a l  Analyses r e p o r t e d  an  
e s t ima ted  Government-wide increase of on ly  $64 m i l l i o n  f o r  
f i sca l  yea r  1973.  A comparison of these c o n f l i c t i n g  r e p o r t s  
i s  shown below: 

I n c r e a s e  
1972 1973 Amount P e r c e n t  
-(mill ions)- 

Budget i n  Brief--1973 $456 $666 210 46 
S p e c i a l  Analyses--1974 602 666 64 11 

The 1974 S p e c i a l  Analyses r e p o r t e d  t h a t  t r a n s p o r t a t i o n  
a f fec ts  a l l  a s p e c t s  o f  societ:y and. c o n t r i b u t e s  alrnost 20 
percent o f  t h e  c o u n t r y ' s  g r o s s  n a t i o n a l  product  ( G K P ) .  The 
Analyses s ta ted  t h a t  w i t h  t h e  excep t ion  of the a i r p l a n e ,  
t r a n s p o r t a t i o n  R&D had been an underfunded segment of in -  
d u s t r y  f o r  s e v e r a l  decades, and that  t h e  a d m i n i s t r a t i o n ' s  
suppor t  was increased t o  $749 m i l l i o n  i n  1974 t o  h e l p  over- 
come past d e f i c i e n c i e s .  
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The 1975 Spec ia l  Analyses does n o t  show Government- 
. wide support  of t ranspor- ta t ion  R&D i n  s p i t e  of i t s  previous ly  

c i t e d  importance. The Analyses, however, r e p o r t s  that  R&D 
o b l i g a t i o n s  f o r  the Department of Transpor ta t ion ,  inc luding  
f ac i l i t i e s ,  i s  expected t o  increase from $390 m i l l i o n  i n  
1974 t o  a p ro jec t ed  $417 m i l l i o n  i n  1975. T h i s  i n c r e a s e  of 
about 7 percent  i s  expected t o  maintain the  t h r u s t  of t r a n s -  
p o r t a t i o n  R&D, 

Summary d a t a  as repor ted  i n  OMB's  Spec ia l  Analyses 
f o r  1974 and 1975 and o t h e r  budget documents-.show t h e  f o l -  
l owing  amounts and trends: 

Transportation R&D 

Percent 
1972 1973 1974 1 9 7 5  increase for  

ac tua l  ac tua l  -- est. - es t .  1972-75 
- ( m i  1 1 ion s ) -~ 

DEPT. OR AGENCY: 

National Aeronautics and 
Space Administration, 

. aeronaut ical  research 
and  techno 1 og y 

Department of Transpor- 
t a t i o n  R&D 

Commerce, maritime R&D 

Department of Defense 
(note a )  

Total  

$109 $151 

3 51 3 1 1  

2 3  24 

$483 $486 
-- 

$160 $166 52 

358  396 13  

2 5  28  22 

$551 $590 2 2% -- 

aAlthough t h e  Department of Defense performs R&D t h a t  has sec- 
ondary b e n e f i t s  f o r  c i v i l  t r a n s p o r t a t i o n ,  w e  d i d  n o t  under- 
t ake  t h e  d e t a i l e d  a n a l y s i s  r equ i r ed  t o  i d e n t i f y  t h i s  e f f o r t .  

I Applying an i n f l a t i o n  f a c t o r  t o  the above amounts 
over t h e  4-year per iod  n o t  on ly  o f f s e t s  the t o t a l  i nc rease  
of 22 pe rcen t  b u t  shows a s m a l l  decrease i n  t o t a l  R & D  
effort. Only the Nat ional  Aeronautics and Space A d m i n i s -  
t r a t i o n  aeronautical R&D program exceeded the i n f l a t i o n a r y  
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factor i n d i c a t i n g  that  w i t h  the exception of the a i r p l a n e ,  
t r a n s p o r t a t i o n  R&D c o n t i n u e s  t o  be an  underfunded segment of 
i n d u s t r y ,  as no ted  i n  the 1974 S p e c i a l  Analyses.  

Na tu ra l  d i s a s t e r s  

"--Working t o  reduce  t h e  loss  of l i f e  and p r o p e r t y  from 
n a t u r a l  d i s a s t e r s ,  I have asked,  f o r  example, t h a t  
o u r  ear thquake  research program be doubled and t h a t  
o u r  h u r r i c a n e  r e s e a r c h  e f for t s  be inc reased . "  

The 1973 S p e c i a l  Analyses r e p o r t e d  an  i n c r e a s e  of $43 
m i l l i o n  for R&D t o  improve capabi l i t i es  t o  c o n t r o l ,  p r e d i c t ,  
o r  reduce d e s t r u c t i o n  from f i res ,  ear thquakes ,  f l o o d s ,  
h u r r i c a n e s ,  and severe s t o r m s .  The 1973 Budget i n  B r i . e f  
showed : 

P e r c e n t  
1972 1973 i n c r e a s e  .__ 

Reduction i n  loss of human l i f e  and ( m i l l i o n s )  
p r o p e r t y  from n a t u r a l  d i s a s t e r s  $93 $136 46 

The fol.lowir!g year t h e  1974 S p e c i a l  Analyses r e p o r t e d  
t h a t  r e s e a r c h  effor ts  t o  dec rease  t h e  loss of l i v e s  and 
p r o p e r t y  from severe s torms  and f i res  would be inc reased .  

. A t t e n t i o n  would con t inue  t o  be focused on rcseardh on severe 
storms, such as h u r r i c a n e s ,  to rnadoes ,  and h a i l ,  anc? g r e a t e r  
e f fo r t  would be main ta ined  i n  ear thquake  engineer ing  and 
p r e d i c t i o n .  However, as shown b e l o w ,  t h e  1974 Analyses re- 
p o r t e d  s u b s t a n t i a l l y  s m a l l e r  amounts for  1972 and 1973 t h a n  
r e p o r t e d  i n  t h e  1973 Analyses ,  * 

1972 1973  
a c t u a l  es t  0 

from n a t u r a l  d i s a s t e r s  $36 $48 
Reduce loss  of l i v e s  and p r o p e r t y  ( m i l l  i o n s  ) 
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Although we  could  n o t  r e c o n c i l e  t h e  above d i f f e r e n c e s ,  
ou r  a n a l y s i s  of Fede ra l  funding r e l a t e d  t o  t h e  o b j e c t i v e  of 
reducing l o s s e s  from n a t u r a l  d i s a s t e r s  showed: 

Budget a u t h o r i t y  

1972 1973 1974 1975 
ac tua l  a c t u a l  est, est .  

( m i l l i o n s )  
Observe and p r e d i c t  weather ,  

ocean c o n d i t i o n s ,  and 
d i s t u r b a n c e s  $146 $145 $151 $ 1 5 1  

Weather mod i f i ca t ion  r e s e a r c h  18 18 2 1  22 

T o t a l  $164 $163 $172 $173 

The  1974 and 1975 S p e c i a l  Analyses r e p o r t  t h a t  11 
major departments  and agenc ie s  a n n u a l l y  expend $400 t o  $500 
m i l l i o n  i n  R&D ac t iv i t ies  t o  unders tand ,  d e s c r i b e ,  and p r e d i c t  
environmental  c o n d i t i o n s  from f i s ca l  yea r s  1972 through 1975, 
T h e  amounts shown i n  t h e  above schedu le  are  r e p o r t e d  as par t  
of t h i s  t o t a l  F e d e r a l  R&D e f f o r t  and i n c l u d e  such a c t i v i t i e s  
as ear thquake  r e sea rch ,  Although t h e  S p e c i a l  Analyses do 
not  p rov ide  a breakdown of t h e  Fede ra l  a c t i v i t i e s  by agency 
programs and amounts, the NSP budgetary data show that  i t s  
ear thquake  research i n c r e a s e d  from about  $2.9 million i n  
1 9 7 2  t o  $8,0 m i l l i o n  i n  1975. 

Use of GNP d e f l a t o r s  shows t h a t  t h e  b u d g e t  a l l o c a t i o n s  
have been  c o n t i n u a l l y  decreas ing  on a c o n s t a n t  d o l l a r  basis ,  
as follows : 

Budget a u t h o r i t y  

Drucl abuse R&D 

. 
1972 1973 1974 1975 

ac tua l  a d j u s t e d  a d j u s t e d  a d j u s t e d  
( m i l l  i o n s  ) 

$164 $154 $149 $139 

"*  * *Improving drug  abuse r e h a b i l i t a t i o n  programs 
a n d ' e f f o r t s  t o  c u r b  drug t r a f f i c k i n g .  Our budget 
r e q u e s t s  i n  t h i s  c r i t i c a l  area are four t i m e s  the 
l e v e l  of 1971." 
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The 1974 and 1975 S p e c i a l  Analyses r e p o r t  t h e  fo l lowing  
e s t ima ted  Fede ra l  o b l i g a t i o n s  f o r  f i s c a l  yea r  1972 and  o u t -  
lays f o r  f i s c a l  y e a r s  1973 through 1975. 

1972 1973 1974 1975 
Drug Abuse P reven t ion  Program: -(millions) 

Research, p lanning  and 

Treatment and 

Educat ion and 

Other drug abuse 

e v a l u a t i o n  $ 51.4 $ 5 2 - 2  $ 77-9 $ 73.9 

r e h a b i l i t a t i o n  142.6 147.0 226-7 240.9 

t r a i n i n g  45.3 3 9 *'l 40-9  39.4 

p reven t ion  
a c t i v i t i e s  (no te  a )  129.2 126.4 99.7 106.4 

To ta l  $368-5 $364.7 $445.2 $460.2 

aFedera l  funds a v a i l a b l e  f o r  ncn-Federal drug abuse a c t i v i t i e s  
through f inanc ing  and b l o c  g r a n t  programs. 

The above schedu le  shows t h a t  the major expend i tu re s  and 
increases have been f o r  t reatment  and r e h a b i l i t a t i o n ,  Theze 
a c t i v i t i e s  accounted f o r  about  39 p e r c e n t  of  available fund.s 
i n  1972  and i n c r e a s e d  t o  about  5 2  p e r c e n t  i n  1975. 
p lanning ,  and e v a l u a t i o n  accounted for  approximately 1 5  per -  
c e n t  of  a v a i l a b l e  funds i n  each yea r  from 1972 through 1975. 

Research, 

The above o u t l a y s  are  i n  a d d i t i o n  t o  law enforcement 
ac t iv i t ies  which i n c r e a s e d  f r o n  $194 m i l l i o n  i n  1973 t o  $245 
m i l l i o n  i n  1974 and $293 m i l l i o n  i n  1975, 

Biomedical r e s e a r c h  and h e a l t h  care 

I' * * * I n c r e a s i n g  biomedical  r e s e a r c h  e f for t s  
e s p e c i a l l y  those concerning cancer  and h e a r t  
d i s e a s e ,  and g e n e r a l l y  provid ing  more e f f i c i e n t  
and e f f e c t i v e  h e a l t h  c a r e ,  i n c l u d i n g  bet ter  
emergency h e a l t h  care systems." 

' OMB's S p e c i a l  Analyses r e p o r t  that  F e d e r a l  o u t l a y s  fo r  
b iomedica l  research i n c r e a s e d  from $1,776 m i l l i o n  i n  f i sca l  
y e a r  1972 t o  an e s t i m a t e d  $2,587 m i l l i o n  i n  1975--an i n c r e a s e  
of about  46 percent. .  F e d e r a l  o u t l a y s  f o r  cancer  research 
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i n c r e a s e d  from $255 m i l l i o n  i n  1972 t o  $459 m i l l i o n  i n  1975 
and f o r  c a r d i o v a s c u l a r  r e s e a r c h . f r o m  $166 m i l l i o n  i n  1972 t o  
$432 m i l l i o n  i n  1975,  as shown below. 

1 9 7 2  197 3 1974 1975 
R e s e a r c h  ca t egory  actual  ac tua l  -- estimated e s t i m a t e d  

( m i l l i o n s )  
Cancer $ 255 $ 3 5 3  $ 456 $ 459 
Card iovascular  166 329 389 432 

Concerning t h e  provi-sion fo r  more e f f i c i e n t  and e f f e c -  
t i v e  h e a l t h  care, NSF reports t h e  fo l lowing  data. 

De l ive rv  of Heal th  C a r e  
Fedexal KStD Ob l iga t ions  

1971 1972 1973 1974 1975 
a c t u a l  a c t u a l  a c t u a l  

( m i  11. i o n s  ) 
$122.2 $113.4 $81.8 $86.5 $83.2 

e s t i m a t e d  es t  h a t e d  

I n  no t ing  t h e  s u b s t a n t i a l  dec rease  s i n c e  1971, NSF rc- 
p o r t e d  t h e  c h i e f  f a c t o r s  i n  1374 were r e d u c t i o n s  i n  t h e  
Department of H e a l t h ,  Educat ion,  and Welfare's Na t iona l  
Center  f o r  H e a l t h  S e r v i c e s  RStD and C e n t e r  for Disease Con- 
t r o l  and t h e  phaseout  of  t h e  Heal th  and N u t r i t i o n  program 
of t h e  O f f i c e  of Economic Opportuni ty ,  

I n  commenting 011 1975 programs, NSP r e p o r t s  t h a t  de- 
l i v e r y  of h e a l t h  care i n c l u d e s  a number of  r e s e a r c h  programs 
w i t h  wide ly  d i f f e r i n g  purposes .  The l a r g e s t  i s  t h e  h e a l t h  
s e r v i c e s  r e s e a r c h  and e v a l u a t i o n  program of  t h e  DcpartI;?ent 
of Heal th ,  Educat ion,  and Welfare's Hecllth Resources A&nin- 
i s t r a t i o n ,  which i s  scheduled  i n  1975 for a l a r g e  dec rease  
from $55 t o  $49 m i l l i o n ,  

Department o f f i c i a l s  told u s  t h a t  approximately $20.8 
m i l l i o n  h a s  b e e n  s p e n t  on demonstrat ing emergency h e a l t h  
care s y s t e m  from 1 9 7 2  through 1974, as follows: 
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1974 
( m i  11 i o n  s 1- 

Demonstration p r o j e c t s  $7,900 $ 500 $ 7,150 

- 1972 1973 Emergency health care systems : - 

Communication subsystems - 1,000 850 

3,300 100 - Research c o n t r a c t s  and g r a n t s  

To ta l  $8,000 $1,500 $11,300 

The o f f i c i a l s  es t imate  about $4.5 m i l l i o n  f o r  r e s e a r c h  i n  
f i s c a l  year 1975 under the Emergency Medical S e r v i c e s  System 
A c t  of 1973. 

Use o f  high technology agencies  

. " 3 )  W e  w i l l  a l s o  draw more d i r e c t l y  on t h e  
c a p a b i l i t i e s  of o u r  high technology agenc ie s - -  
t h e  Atomic Energy Conmission, t h e  Na t iona l  Aero- 
n a u t i c s  and Space Adminis t ra t ion  and t h e  Na t iona l  
Bureau o f  S tandards  i n  t h e  Department of Commerce-- 
i n  applying r e s e a r c h  and development t o  domestic 
problems. " 

The o b j e c t i v e  w a s  t o  u s e  t h e  high technology a g e n c i e s '  
c a p a b i l i t i e s ,  p r i m a r i l y  on a re imbursable  basis ,  t o  d e a l  
w i t h  domestic problenis and m e e t  long-range g o a l s  wi thout  
d i v e r t i n g  them from t h e i r  pr imary miss ions .  The three  
a g e n c i e s '  r e i m b u r s e m e n t s ,  excluding t h o s e  from t h e  Depart- 
ment of Defense, have been: 

* 
1972 1973 1974 1975 

a c t u a l  a c t u a l  a c t u a l  es t i m a  t ed 
4 m i  1 1 i o n  s )-- 

AEC (a 1 $ 51.3 $ 46.4 $ 42.6 
NASA $ 54.5 75.9 b1741 3 b144.9 
NBS 24.9 25-5 29.3 34.5 

T o t a l  $ -  $152.7 $250.0 $222.0 - 

aNot avai 1 ab1 e. 
bMajor increases have been i n  space v e h i c l e  procurement 

fo r  unmanned mis s ions ,  as follows : 
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Space Vehicle Procurement and Related I t e m s  
1972 1973 1974 1975 

( m i l l  i ons  ) 

C i v i l  agencies $16 $14 $ 11 $ 30 
Non-Federal sources - 35 - 43 127 9 1  

Total $ 5 1  $57 $138 $ 1 2 1  

F e d e r a l  s t a n d a r d s  and r e q u l a t i o n s  

"4)  W e  are making s t r o n g  e f for t s  t.o improve 
t h e  s c i e n t i f i c  and t e c h n o l o g i c a l  b a s i s  f o r  s e t t i n g  
Fede ra l  s t a n d a r d s  and r e g u l a t i o n s .  For example, 
by l e a r n i n g  to m e a s u r e  more p r e c i s e l y  t h e  l e v e l  
of a i r  p o l l u t i o n  and i t s  e f f e c t s  on our  h e a l t h ,  
we can  do a more e f f e c t i v e  job of s e t t i n g  po l lu -  
t i o n  s t a n d a r d s  and of en fo rc ing  t h o s e  s t a n d a r d s  
once t h e y  a r e  e s t a b l i s h e d . "  

The P r e s i d e n t ,  i n  h i s  budget f o r  f i s c a l  year  1973,  
r eques t ed  $ 7 6 . 1  m i l l i o n  f o r  t h e  Na t iona l  Bureau  of Stan-  
dards  (NBS) r e s e a r c h  and t e c h n i c a l  s e r v i c e s .  This  w a s  an 
i n c r e a s e  of about $ 2 8  m i l l i o n ,  o r  60 p e r c e n t ,  over  t h e  ad- 
j u s t e d  a p p r o p r i a t i o n  f o r  1972 .  The proposed budgetary  
expansion w a s  for  programs a t t a c k i n g  n a t i o n a l  problems of 
unusual  magnitude--including t h e  d e c l i n i n g  ra te  o f  growth 
of U.S. p r o d u c t i v i t y  and t h e  f i r s t  ba l ance  of t r a d e  def-  
i c i t  i n  t h i s  cen tu ry ,  environmental  p o l l u t i o n ,  and p u b l i c  
safety. 

. 
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The budgetary  ac t ions  r e l a t e d  t o  t h e  1973 r eques t  and 
subsequent requests  are shown below: 

NBS Budqetary Data--FY 1972-75 

T o t a l  
ad jus tments  
increase or 

F i s c a l  Budget Amount decrease ( - )  Adjusted 
yea r  r e q u e s t  a p p r o p r i a t e d  ( n o t e  a )  a p p r o p r i a t i o n  

( m i l l i o n s )  
1972 $ -  $- $- $47.7 

b 
1973 76.1 69.4 -13 4 56.0 

C 
. 1974 57.7 

C 
56.7 - 2  56.9 

- - - c .  
1975 62,6 

aProgram reduc t ions  and d e f e r r a l s ,  o t h e r  ad jus tments  to 

bInc ludes  $7  m i l l i o n  f o r  new Experimental  Technology In- 

CAmounts a d j u s t e d  t o  exc lude  p rev ious  y e a r s '  c a r r y o v e r s .  

base, and b u i l t - i n  changes. 

c e n t  i v e s  Program. 

When a d j u s t e d  a p p r o p r i a t i o n s  a r e  f u r t h e r  a d j u s t e d  for  
t h e  e f f e c t s  of i n f l a t i o n ,  t h e  amounts show no r e a l  growth. 
Consequently,  t o  t h e  e x t e n t  t h a t  NBS i s  making s t r o n g e r  
e f f o r t s  t o  improve t h e  s c i e n t i f i c  and technology base fo r  
s e t t i n g  Fede ra l  s t a n d a r d s  and r e g u l a t i o n s ,  i t  i s  doing so 
by r e d i r e c t i o n  o f  p r i o r i t i e s  ra ther  t h a n  by i n c r e a s e d  
budgets .  For example, t h e  EnviEonmental Pollution A b a t e -  
ment  Program has grown from a f i s c a l  year-1972-adjusted 
a p p r o p r i a t i o n  o f  $909,000 t o  a f i s c a l  year-1975 r eques t  
f o r  $4,080,000. 

. In a d d i t i o n  t o  NBS, t h e  R&D a c t i v i t i e s  w i t h i n  t h e  En- 
v i ronmental  P r o t e c t i o n  Agency deal w i t h  c auses ,  sou rces ,  
t r a n s p o r t ,  f a t e ,  and e f f ec t s  of p o l l u t a n t s  i n  e c o l o g i c a l  
systems;  and development of  monitor ing technology and 
p o l l u t i o n  c o n t r o l  c r i t e r i a  used i n  e s t a b l i s h i n g  s t a n d a r d s  
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and r e g u l a t i o n s .  The P r o t e c t i o n  Agency reports t h e  f o l l o w -  
i ng  R&D budgetary  d a t a :  

Environmental P r o t e c t i o n  Agency R&D 
FY 1972-1975 Budqet A u t h o r i t y  

1972 1973 1974 1975 
a c t u a l  ac tua l  a c t u a l  e s t ima ted  

(000 omitted) 
Processes and e f fec ts  $ 73,695 $ 72,856 $ 71,944 $163,994 

C o n t r o l  technology 101,454. 88,912 64,500 173,412 

Management and  suppor t  - 15 ,103  1 6 , 1 9 9  19 ,663  

To ta l  $175,149 $176,871 $152,643 $357,069 

The s i z a b l e  i n c r e a s e  i n  1975 i s  l a r g e l y  a t t r i b u t a b l e  
t o  a $179,000,000 i n c r e a s e  i n  energy R&D. The amounts of 
R&D used for  developing c r i t e r i a  and g u i d e l i n e s  f o r  s tand-  
ards and r e g u l a t i o n s  are: 

1973 1974 1975 
ac tua l  a c t u a l  e s t i m a t e d  

(000 -6iXmtted) 
$25,964 $29,850 $37,154 

The 1972 amounts w e r e  not  available. 

A f t e r  s tudying  t h e  P r o t e c t i o n  Agency's R&D a c t i v i t i e s  
an ad hoc committee frorn t h e  Nat iona l  Academy of Sc iences  
concluded t h a t  t h e  Agency's research management system i s  
s e r i o u s l y  d e f e c t i v e .  The  c o r n t i t t e e ' s  r e p o r t  p o i n t s  ou t  
t h a t  p r io r i t i e s  do no t  r e f l e c t  t h e  needs of r e g u l a t o r y  and 
r e g i o n a l  o f f i ces ,  and t h a t  no long-term program f o r  meet- 
i n g  s t a t e d  g o a l s  has been devised .  

R&D i n  colleges and u n i v e r s i t i e s  

" 5 )  I a m  also p rov id ing  i n  m y  1973 budget 
for a 1 2  p e r c e n t  increase for research and de- 
velopment conducted a t  u n i v e r s i t i e s  and colleges. 
T h i s  i n c r e a s e  reflects t h e  effort of the p a s t  2 
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years to encourage educa t iona l  institutions to 
under take  r e s e a r c h  r e l a t e d  t o  impor tan t  n a t i o n a l  
problems. " 

OMB's S p e c i a l  Analyses of  i t s  f i sca l  y e a r  1973 budget 
r e p o r t e d  a 12-percent  i n c r e a s e  between t h e  amount of es t i -  
mated o b l i g a t i o n s  f o r  1972 ($2 ,020  m i l l i o n )  and t h e  amount 
e s t i m a t e d  for  1973 ($2,257 m i l l i o n ) .  I n  t h e  fo l lowing  
y e a r ,  however, t h e  S p e c i a l  Analyses showed an e s t i m a t e d  
i n c r e a s e  of on ly  2 p e r c e n t  based on ac tua l  o b l i g a t i o n s  for  
1972 ($1,868 m i l l i o n )  and e s t i m a t e d  o b l i g a t i o n s  f o r  1973 
($1,907 m i l l i o n ) .  

The S p e c i a l  Analyses f o r  f i s c a l  yea r  1975 does no t  
show a c t u a l  o r  e s t i m a t e d  o b l i g a t i o n s  f o r  R&D i n  c o l l e g e s  
and u n i v e r s i t i e s  from 1973 through 1975. I n s t e a d  it com- 
p a r e s  a c t u a l  and e s t ima ted  expend i tu re s  f o r  f i s c a l  y e a r s  
1973, 1974, and 1975, which d i f f e r  from expend i tu re s  re- 
p o r t e d  i n  1974 f o r  comparable y e a r s ,  as shown below: 

R&D i n  Col leges  and U n i v e r s i t i e s  

Expendi tures  

1 9 7 2  1973 1974 1975 
est. es t .  a c t u a l  a c t u a l  

 mi 1 1 ions )- 
S p e c i a l  Analyses, 1974 $1,671 a$1,750 $1,836 - 
S p e c i a l  Analyses,  1975 - 

a E s  t i m a t  ed . 
b A c t u a l .  

1,888 2,107 $2,262 . 

NSF suppor t  of i n d u s t r i a l  a p p l i e d  r e s e a r c h  

' ' 6 )  F i n a l l y ,  I b e l i e v e  t h a t  t h e  Na t iona l  
Sc ience  Foundation should draw on  a l l  sectors 
of t h e  s c i e n t i f i c  and t e c h n o l o g i c a l  community 
i n  working t o  m e e t  s i g n i f i c a n t  domest ic  cha l -  
lenges. To this end ,  1 am t a k i n g  a c t i o n  t o  
p e r m i t  t h e  Foundation t o  suppor t  a p p l i e d  re- 
search i n  i n d u s t r y  when the use  of i n d u s t r i a l  
capabi l i t i es  would be advantageous in accom- 
p l i s h i n g  t h e  Foundat ion ' s  o b j e c t i v e s . "  

, 
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I n  t h e  s p r i n g  of 1972,  t h e  P r e s i d e n t  of t h e  U n i t e d  
S t a t e s  d e l e g a t e d  t o  t h e  D i r e c t o r  of NSF a u t h o r i t y  t o  sup-  
port  a p p l i e d  r e s e a r c h  a t  i n s t i t u t i o n s  for p r o f i t  when s u c h  
r e s e a r c h  w a s  r e l e v a n t  t o  n a t i o n a l  problems i n v o l v i n g  t h e  
p u b l i c  i n t e r e s t ,  as o t h e r w i s e  p r o v i d e d  f o r  i n  t h e  1968 
amendments t o  t h e  NSF A c t .  The 1968 amendments r e s u l t e d  
i n  e s t a b l i s h i n g  N S F ' s  Resea rch  App l i ed  t o  N a t i o n a l  Needs 
program i n  f i sca l  y e a r  1971. 

The N a t i o n a l  Needs program h a s  i n c r e a s e d  from a b o u t  
$70 m i l l i o n  i n  1973 t o  a n  e s t i m a t e d  $149 m i l l i o n  i n  1975. 
The i n c r e a s e  has  been  due  to e n e r g y - r e l a t e d  r e s e a r d h .  
example i n  1974, t h e  N a t i o n a l  Needs program s p e n t  a t o t a l  
of about $93 m i l l i o n  w i t h  nonenergy r e s e a r c h  l i m i t e d  t o  
$47 m i l l i o n .  For 1975,  the Congres s  has voted a $50 m i l l i o n  
l i m i t  on N a t i o n a l  Needs research n o t  re la ted  t o  ene rgy .  

For  

N S F ' S  s t a t i s t i c s  on p e r c e n t a g e  d i s t r i b u t i o n  of Nat ion-  
a l  Needs funds  by  p e r f o r m e r s  show t h a t  i n d u s t r y ' s  s h a r e  
h a s  i n c r e a s e d  fron abou t  6 . 1  p e r c e n t  i n  1973 t o  a n  es t i -  
mated 25.6 p e r c e n t  i n  1975. The A s s i s t a n t  D i r e c t o r  f o r  
Research  App l i ca t ions . ,  N S F ,  t e s t i f i e d  t h a t  t h i s  s u b s t a n -  
t i a l  i n c r e a s e  d i r e c t l y  re f lec ts  t h e  i n c r e a s i n g  involvement  
of  i n d u s t r y  i n  t h e  e n e r g y  program and a l s o  t h e  i n c r e a s i n g  
emphas is  on  e x p l o r a t o r y  a p p l i c a t i o n s .  

.* . ". :* 

STIMULATION O F  NON-FEDERAL R&D 

The P r e s i d e n t ' s  special  message on s c i e n c e  and tech-  
no logy  i n  March 1972 a l s o  c a l l e d  f o r  new a c t i o n s ,  r e l a t i o n -  
ships, and  l e g i s l a t i o n  d e s i g n e d  t o  enhance  R&D i n  a11 sec- 
to r s - -S t , a t e  and l o c a l  governments ,  u n i v e r s i t i e s  and p r i -  
v a t e  indus t ry - -wi th  t h e  F e d e r a l  Government p l a y i n g  a cata- 
l y t i c  r o l e  wherever  p o s s i b l e .  The  P r e s i d e n t ' s  Economic 
Repor t  t o  t h e  c o n g r e s s ,  J a n u a r y  27, 1972,  had p r e v i o u s l y  
p o i n t e d  o u t  t h a t  t h e  F e d e r a l  GOVeK~nient'S involvement  w a s  
n e c e s s a r y  t o  p r e v e n t  a n a t i o n a l  unde r inves tmen t  i n  R&D, 
and  t h a t  r e c e n t  developments  had r a i s e d  s e r i o u s  q u e s t i o n s  
a b o u t  t h e  adequacy of t h e  N a t i o n ' s  R&D program. - 

The s p e c i a l  message,  however, n o t e d  t h a t  t h e  processes 
b y  which t h e  F e d e r a l  Government c o u l d  s t i m u l a t e  non-Federa l  
i nves tmen t  i n  R&D w e r e  n o t  w e l l  known or unde r s tood .  For  
this r e a s o n ,  a n  R&D a s ses smen t  program w a s  i n i t i a t e d  i n  
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fiscal year 1973 to help improve the Government's under- 
standing of the innovation and research application pro- 
cess. R&D experimental programs were also initiated to 
explore ways to stimulate R&D investments and applications 
by private firms and other non-Federal institutions. 

Experimental R&D incentives programs 

In his special message the President explained the 
new experimental programs as follows: 

''1 have requested in my propdsed budget for 
fiscal year 1973 that new programs be set up by 
the National Science Foundation and the National 
Bureau of Standards to determine effective ways 
of stimulating non-Federal investment in research 
and development and of improving the application 
of research and development results. The exper- 
iments to be set up under this program are de- 
signed to test a variety of partnership arrange- 
ments among the various levels of government, 
private firms and universities. They would 
include the exploration of new arrangements for 
cost-sharing, patent licensing, and research 
support, as w e l l  as the testing of incentives 
for industrial research associations." 

Although more than $36 million was proposed in the 
1973 budgets of NSF and NBS for the experimental incentives 
program, only the following amounts were actually available 
for obligations : . 

1975 
_ _ I -  1973 1974 requests Total 

(millions) 
NSF experimental R&D 
incentives program $15.0 $10.0 $1.0 $26.0 

NBS experimental technology 
7 . 0  3.2 .8 11.0 - - ' incentives program 

I 

Total $22.0 $13.2 $1.8 $37.0 
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About $29  m i l l i o n  w a s  a p p r o p r i a t e d  for  t h e  t w o  ex- 
pe r imen ta l  programs f o r  f i sca l  year 1973 b u t  about  $ 7  m i l l i o n  
w a s  subsequent ly  impounded. The NSF program which exper- 
imented w i t h  n e w  r o l e s  w a s  c u r t a i l e d  i n  f i s c a l  yea r  1975. 
O f f i c i a l s  i n  OMB s a i d  t h a t  t h e y  thought  t h e  program w a s  
g e t t i n g  t o o  academic. The program i s  now being  reeva lu-  
a t e d  and reorganized under  t h e  NSF'S Research Applied t o  
National Needs program. 

The NBS program, on  t h e  o t h e r  hand, i s  j u s t  g e t t i n g  
s t a r t e d .  The program i s  experimenting wi th  removing bar- 
riers t o  innova t ions  t h a t  have developed from the Federa l  
Government's t r a d i t i o n a l  ways of governing and doing bus-  
i n e s s .  It w i l l  have about $7 m i l l i o n  t o  o b l i g a t e  du r ing  
f i s ca l  yea r  1975;  over  $6 m i l l i o n  i s  b e i n g  c a r r i e d  over  
from p rev ious  y e a r s  because of t h e  program's  slow s t a r t .  

R&D assessment proqram 

The P r e s i d e n t  exp la ined  t h e  need f o r  t h e  assessment  
program as follows: 

" I  b e l i e v e  we need to be be t te r  informed 
about t h e  f u l l  consequences of a l l  s u c h  po l ic ies  
f o r  s c i e n t i f i c  and t e c h n o l o g i c a l  p r o g r e s s .  For 
t h i s  reason ,  I have inc luded  i n  my budget f o r  
t h e  coming f i s c a l  y e a r  a program whereby t h e  Na-  
t i o n a l  Science Foundation would suppor t  assess- 
ments and s t u d i e s  focused s p e c i f i c a l l y  on bar- 
riers t o  t e c h n o l o g i c a l  i nnova t ion  and on t h e  
consequences of adopt ing  a l t e r n a t i v e  Fede ra l  
p o l i c i e s  wh ich  would reduce or e l i m i n a t e  t h e s e  
barriers.  These s t u d i e s  would be undertaken i n  
c l o s e  c o n s u l t a t i o n  wi th  t h e  Execut ive O f f i c e  of 
t h e  P r e s i d e n t ,  t h e  Department of Commerce and 
o t h e r  concerned departments  and agenc ie s  so  t h a t  
t h e  r e s u l t s  can  be most e x p e d i t i o u s l y  cons ide red  
as f u r t h e r  Government dec is ions  are  made." 
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t h o s e  r e p o r t e d  i n  t h e  1973 documents.  The 1975 documents 
d i d  not report e i the r  t h e  past  expenditures or t h e  current 
budge t  requests for t h e  c i v i l i a n  R&D t a r g e t s  c i t e d  for  
p r i o r i t y .  t r e a t m e n t  i n  p r e v i o u s  documents.  

O u r  s t u d y  o f  b u d g e t  documents showed t h a t  t h e r e  h a s  
b e e n  some r e d i r e c t i o n  of p r i o r i t i e s  w i t h i n  g e n e r a l l y  de- 
c l i n i n g  R&D budget a l locat ions.  
s h u t t l e ,  e n e r g y - r e l a t e d  R&D and b i o m e d i c a l  r e s e a r c h ,  how- 
e v e r ,  t h e  amounts i n v o l v e d  i n  t h e  r e d i r e c t i o n  o f  p r i o r i t i e s  
have been  r e l a t i v e l y  s m a l l .  

Except fo r  t h e  space 

Al though t h e  P r e s i d e n t  had r e q u e s t e d  a b o u t  $39 m i l l i o n  
f o r  t h e  new a s s e s s m e n t  and e x p e r i m e n t a l  programs t o  s t u d y  
and e x p l o r e  ways to s t imu la t e  non-Federal R&D inves tments  
and a p p l i c a t i o n s  i n  f i s c a l  y e a r  1973,  t h i s  l e v e l  of e f f o r t  
w a s  n e v e r  r e a l i z e d .  O u r  r ev iew of subsequen t  b u d g e t a r y  
a c t i o n s  shows t h a t  a b o u t  $31 m i l l i o n  w a s  a p p r o p r i a t e d  f o r  
f i s c a l  y e a r  1973 of  which a b o u t  $ 2 4  m i l l i o n  w a s  made a v a i l -  
able f o r  o b l i g a t i o n s .  An a d d i t i o n a l  $15 m i l l i o n  w a s  made 
available for  o b l i g a t i o n s  i n  f i s c a l  y e a r  1974,  and due t o  
program r e a s s e s s m e n t  and  s l o w  s ta r t s ,  a b o u t  $5 m i l l i o n  was 
r e q u e s t e d  f o r  f i s c a l  y e a r  1975. (See pp. 16 and 18.) 

S i n c e  f i s c a l  y e a r  1 9 7 2 ,  t h e  ma jo r  i n c r e a s e s  i n  Fed- 
e r a l  R&D e f f o r t  have  been  i n  t h e  e n e r g y  and  e n v i r o n m e n t a l  
c a t e g o r i e s .  NSF r e p o r t s  t h a t  t h e  l a r g e s t  program i n  t h e  
e n v i r o n m e n t a l  c a t e g o r y ,  and t h e  one  r e s p o n s i b l e  fo r  t h e  
s h a r p  growth o f  t h e  e n v i r o n m e n t a l  f u n c t i o n  i n  1975,  i s  a 
g roup  o f  e n e r g y - r e l a t e d  programs sponsored  b y  t h e  Environ-  
m e n t a l  P r o t e c t i o n  Agency. (Note comments on p. 13 .> I n  
sp i te  of t h e  i n c r e a s e s  t h e r e  h a s  been  a 5 p e r c e n t  n e t  de- 
crease i n  t h e  F e d e r a l  R&D. e f fo r t  f r o m  1972 t h r o u g h  1975, 
as shown below.  

i 
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Federal R&D Oblisations by Function: 1972-75 

Function: 

on Basis of- 1972 Constant Dollars'Using GNP Deflators (note a) 

National defense 
Space 
Health 
Energy development 

and conversion 
Environment 
Science and tech- 

Natural resources 
Transportation and 

communications 
Education 
Income security and 
social services 

Area and community 
development and 
housing 

Economic growth and 
productivity 

Crime prevention and 
control 

International coopera- 
tion and development 

nology base 

Total 

Diff. 
from 
1972- 

7 5  - - 1972 1973  1974 (est.) 1975 (est. - 
(millions) 

$ 8,898, 
2,714 
1,564 

383 
547 

6 06 
625 

617 
2 08  

115 

102 

78 

25 

30 

$16,512 

$ 8,520 
2 ,464 
1,508 

41 9 
642 

57 7 
585 

592 
219 

142 

111 

86 

33  

31 

$15,929 

$ 7,938 
2,170 
1,803 

497 
638 

559 
546 

596 
137  

113 

109 

101 

45 

30 

$15,342 

$ 8,179 
2,037 
1,574 

800 
785 

610 
593 

566 
16 9 

105 

104 

90 

. 44 

33 

$15,689 

$-719 
-677 

1 0  

417 
2 38 

4 
-32 

-51 
-39 

-10 

2 

12  

1 9  

3 

$-823 

aDeflatorS derived from current GNP factors in use by the National Science 
Foundation. The factor for 1975 is a preliminary estimate based on 8 pcr- 
cent increase over 1974. 
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The above c l a s s i f i c a t i o n s  of Fede ra l  R&D o b l i g a t i o n s  
d i f f e r  from OM3 budget c l a s s i f i c a t i o n s ,  inc luding  t h e ' s p e c i a l  
Analyses, because each i s  designed t o  se rve  d i f f e r e n t  plan- 
ning and r epor t ing  purposes. NSF developed t h e  above c l a s -  
s i f i c a t i o n s  on t h e  basis of w h a t  it th inks  are t h e  primary o r  
main purposes f o r  t h e  proposed R&D o b l i g a t i o n s .  R&D may, of 
course,  have numsrous secondary b e n e f i t s  o r  e f f e c t s  which 
cannot be shown without  inc luding  t h e i r  d o l l a r  amounts t w o  
or more times. 

O f f i c i a l s  a t  OMB s t a t e d  t h a t  t h e r e  a r e  no management 
o b j e c t i v e s  o r  c r i t e r i a  for measuring whether t he  Administra- 
t i o n  has l i v e d  up t o  the  i n t e n t  of t h e  message. They f e l t  t h a t  
increased  Federa l  funding w a s  n o t  t he  primary i s s u e ;  t h a t  
t h e  message tended t o  . ove r s t a t e  t h e  Government's i n t e n t i o n s  
t o  in te rvene  i n  the p r i v a t e  sector; and t h a t  condi t ions  have 
changed s i n c e  t h e  message was prepared, The o f f i c i a l s  p o i n t  
o u t  t h a t ,  s i n c e  1972 ,  i n d u s t r y  has  increased  j.ts investment 
i n  R&D. Avai lab le  survey d a t a  i n d i c a t e s  t h a t ' t h i s  is l a r g e l y  
due t o  i n d u s t r y ' s  increased  emphasis on energy-related R&D, 

. 
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