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Nearly 1 8  y e a r s  ago ,  i n  an a d d r e s s  t o  t h e  annual  m e e t i n g  

o f  t h e  Corpora te  A s s o c i a t e s  o f  t h e  American I n s t i t u t e  of Phys ic s  

on " N e w  Knowledge i n  Phys ic s  and t h e  Economy," P e t e r  Drucker 

s t a t e d  t h a t :  
.,:,: .., 

" S c i e n t i f i c  r e s e a r c h  i s  no longer  t a n g e n t i a l  
t o  t h e  economy; i t  is  a t  i t s  dynamic c o r e .  Con- 
v e r s e l y ,  s o c i a l  developments a r e  no longer  tangen- 
t i a l  t o  s c i e n t i f i c  r e s e a r c h ;  t hey  a r e  a major 
de t e rminan t .  " 

Today w e  f a c e  t h e  r e a l i t i e s  t h a t  ampl i fy  t h e  f u l l  meaning of  

Drucke r ' s  p r o p o s i t i o n .  

S i n c e  World War 11, s c i e n c e  and technology have been r ec -  

ognized a s  v i t a l l y  impor tan t  t o  n a t i o n a l  d e f e n s e  and a s  key 

i n g r e d i e n t s  t o  economic growth. Economists ag ree  t h a t  t h e r e  

i s  a high p o s i t i v e  c o r r e l a t i o n  between s c i e n c e  and technology 

and t h e  economy. However, we do n o t  y e t  f u l l y  understand t h e  

l i n k a g e s  connec t ing  r e s e a r c h ,  development,  i nnova t ion ,  and 

p r o d u c t i v i t y ,  nor a r e  w e  a b l e  t o  p r e c i s e l y  measure t h o s e  
$/', 

%/I,, 

l i n k a g e s .  



The  1 9 7 0 s  have been c h a r a c t e r i z e d  by i n c r e a s i n g  s o c i a l  

conce rn  a b o u t  t h e  r i s k s  a s s o c i a t e d  w i t h  s c i e n c e  and t ech -  

nology:  n u c l e a r  a c c i d e n t s ,  c a n c e r - c a u s i n g  food a d d i t i v e s ,  

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

o f  g e n e t i c  e n g i n e e r i n g .  As p u b l i c  p r e s s u r e s  have mounted, 

governments  a t  a l l  l e v e l s  have e s t a b l i s h e d  s o c i a l  r e g u l a -  

t i o n s  f o r  env i ronmen ta l  p r o t e c t i o n ,  e q u a l  employment oppor-  

t u n i t i e s ,  employee s a f e t y ,  p r o d u c t  s a f e t y ,  and consumer pro-  

t e c t i o n .  Some of t hese  r e g u l a t i o n s  have s t i m u l a t e d  i n n o v a t i v e  

t echno logy ;  o t h e r s  have i n c r e a s e d  t h e  c o s t s  o f  do ing  b u s i n e s s  

and d i v e r t e d  c a p i t a l  t h a t  o t h e r w i s e  might  have been i n v e s t e d  

i n  r e s e a r c h  and development .  S o c i a l  conce rn  h a s  a l s o  r e v e a l e d  

major c o n f l i c t s  between v a l u e s  and p o l i c y  o b j e c t i v e s ,  s u c h  a s  

t h e  d e s i r e  f o r  t e c h n o l o g i c a l  i n n o v a t i o n  and economic growth 

v e r s u s  t h e  d e s i r e  t o  p r o t e c t  t h e  q u a l i t y  o f  t h e  env i ronmen t .  

As o u r  n a t i o n a l  p r i o r i t i e s  have s h i f t e d ,  t h e  emphas is  on 

r e d u c i n g  r i sks  t o  human h e a l t h  and improving t h e  q u a l i t y  o f  

life i s  o f t e n  c i t e d  a s  c o n t r i b u t i n g  t o  s lower  economic growth 

and reduced  p r o d u c t i v i t y .  I n  a d d i t i o n ,  t h e  c l i m a t e  f o r  scien-  

t i f i c  r e s e a r c h  and t e c h n o l o g i c a l  i n n o v a t i o n  h a s  been g r e a t l y  

a f f e c t e d  by i n f l a t i o n ,  economic u n c e r t a i n t y ,  and t h e  complexi-  

t i e s  o f  government r e g u l a t i o n s .  

The  s i t u a t i o n  i s  compounded f u r t h e r  by t h e  i n c r e a s i n g  

economic i n t e r d e p e n d e n c e  o f  a l l  n a t i o n s  f o r  f o o d ,  e n e r g y ,  
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m i n e r a l s ,  s p a c e  u t i l i z a t i o n ,  ocean  r e s o u r c e s ,  and a t m o s p h e r i c  

p o l l u t i o n .  S h a r i n g  U . S .  t e c h n o l o g y  w i t h  o t h e r  n a t i o n s  i n v o l v e s  

some ha rd  c h o i c e s .  How can  we, f o r  example,  promote i n t e r -  

n a t i o n a l  t r a d e  w i t h o u t  weakening n a t i o n a l  s e c u r i t y ?  How can  

w e  a s s i s t  d e v e l o p i n g  c o u n t r i e s  w i t h o u t  compromising U.S. i n -  

d u s t r y  and d o m e s t i c  j o b s ?  S c i e n c e  and t e c h n o l o g y  o f f e r  g r e a t  

p o t e n t i a l  f o r  improving t h e  q u a l i t y  o f  l i f e  th roughou t  t h e  

wor ld ,  b u t  g a i n i n g  i n t e r n a t i o n a l  c o o p e r a t i o n  t o  a c h i e v e  t h i s  

g o a l  i s  i n h i b i t e d  by a l a c k  o f  u n d e r s t a n d i n g  and t r u s t  t h a t  i s  

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

Because science and t e c h n o l o g y  i n c r e a s i n g l y  i n t e r a c t  w i t h  

s o c i e t y ,  o u r  F e d e r a l  Government, a s  t h e  s u r r o g a t e  f o r  t h e  pub- 

l i c ,  h a s  become t h e  dominant  p a r t n e r  i n  g u i d i n g  and i n f l u e n c i n g  

t h e  d i r e c t i o n  o f  U . S .  science and t echno logy .  T h i s  i n f l u e n c e  

is  a c h i e v e d  n o t  o n l y  by t h e  d i r e c t  f u n d i n g  o f  o v e r  h a l f  t h e  

N a t i o n ' s  R&D, b u t  a l s o  by t h e  s e t t i n g  o f  t a x ,  f i s c a l ,  and regu-  

l a t o r y  p o l i c i e s  w h i c h  d i r e c t l y  o r  i n d i r e c t l y  a f f e c t  R & D  i n  t h e  

o t h e r  two major  s e c t o r s  engaged i n  sc ience and t echno logy  work-- 

u n i v e r s i t i e s  and i n d u s t r y .  

P u b l i c  p r e s s u r e  t o  l i m i t  F e d e r a l  e x p e n d i t u r e s  and i n c r e a s -  

i n g  emphas i s  on c o n g r e s s i o n a l  o v e r s i g h t  a r e  f o r c i n g  t i g h t  com- 

p e t i t i o n  and a c c o u n t a b i l i t y  f o r  f e d e r a l l y  s u p p o r t e d  r e s e a r c h .  

These  p r e s s u r e s  c r e a t e  t e n s i o n s  between t h e  academic community 

and t h e  Government,  and t h e y  s t i m u l a t e  conce rn  a b o u t  w h e t h e r  
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t h e  v i t a l i t y  o f  U.S. s c i e n c e  i s  b e i n g  t h r e a t e n e d .  T h e r e  a l s o  

i s  much c o n c e r n  a b o u t  t h e  p e r c e i v e d  d e c l i n e  i n  i n d u s t r i a l  i n -  

n o v a t i o n  a n d  how t h i s  a f f e c t s  p r o d u c t i v i t y ,  t h e  economy,  a n d  

t h e  U . S .  p o s i t i o n  i n  i n t e r n a t i o n a l  a f f a i r s .  

I n  t h i s  c o n t e x t - - t h e  i n c r e a s i n g  i n t e r a c t i o n  of s c i e n c e  

a n d  t e c h n o l o g y  w i t h  s o c i e t y  a n d  t h e  c o n c o m i t a n t  i n c r e a s e  of 

F e d e r a l  i n v o l v e m e n t - - I  w o u l d  l i k e  t o  focus y o u r  a t t e n t i o n  o n  

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

p o l i c y  w h i c h  t r a n s c e n d  i n d i v i d u a l  F e d e r a l  a g e n c i e s  a n d  pro- 

grams. T h e s e  issues a r e  (1) i n c r e a s i n g  t e n s i o n  i n  t h e  

G o v e r n n e n t - u n i v e r s i t y  p a r t n e r s h i p  i n  b a s i c  r e s e a r c h ;  ( 2 )  

a perceived d e c l i n e  i n  t h e  r a t e  o f  U . S .  i n d u s t r i a l  i n n o v a -  

t i o n ;  ( 3 )  t h e  n e e d  f o r  c loser  c o o p e r a t o n  i n  r e s e a r c h  b e t w e e n  

i n d u s t r y  a n d  research u n i v e r s i t i e s ;  a n d  ( 4 )  t h e  n e e d  f o r  i m -  

proved measures a n d  c r i t e r i a  t o  support  F e d e r a l  d e c i s i o n -  

m a k i n g  i n  s c i e n c e  a n d  t e c h n o l o g y  p o l i c y .  

The  pub l i c  a s  w e l l  a s  t h e  s c i e n c e  a n d  t e c h n o l o g y  p o l i c y  

communi ty  a r e  c o n c e r n e d  a b o u t  t h e s e  i s s u e s  b e c a u s e  t h e y  r e l a t e  

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

f a v o r a b l e  p o l i c y  e n v i r o n m e n t  f o r  b o t h  academic a n d  i n d u s t r i a l  

r e s e a r c h  a n d  t e c h n o l o g y  i n n o v a t i o n .  T h e s e  u n r e s o l v e d  problems 

on  t h e  domestic s c e n e  p r e s e n t  c h a l l e n g e s  a n d  o b l i g a t i o n s  t o  

e a c h  sec tor  o f  t h e  r e s e a r c h  a n d  e n g i n e e r i n g  communi ty .  

BEST DOCUMENT AVAILABLE 
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Issue No. 1: Tension i n  t h e  Government-University P a r t n e r s h i p  

I n  1 9 6 3 ,  B u s i n e s s  W e e k  r an  an a r t i c l e  e n t i t l e d  " U n c l e  Sam: 

Big Man On Campus." A c a r t o o n  accompanying t h e  a r t i c l e  read:  

" U n i v e r s i t y  s c i e n t i s t s  welcome f e d e r a l  r e s e a r c h  grants - -but  n o t  

f e d e r a l  s l e u t h s  o u t  t o  see how money i s  s p e n t . "  The  c a r t o o n  

p i c t u r e s  a d i s t r a u g h t  s c i e n t i s t  surrounded by a u d i t o r s  s p i l l -  

ing chemica ls ,  s i f t i n g  through was tebaske t s ,  and s q u i n t i n g  

through microscopes.  

I n  1 9 7 9  t h e  b e l i e f  s t i l l  p e r s i s t s  t h a t  Government audi -  

t o r s  wreak havoc i n  t h e  s c i e n t i f i c  workplace.  The  P r e s i d e n t  

of t h e  U n i v e r s i t y  o f  Roches t e r ,  Robert  S p r o u l l ,  h a s  w r i t t e n  

t h a t  " a u d i t o r s  produce o n l y  i n e f f i c i e n c y  and p u t  b l i n d e r s  on 

r e s e a r c h  when they  a t t e m p t  t o  r e s t r i c t  eve ry  d o l l a r  t o  t h e  

p r e c i s e  purpose t h e y  t h i n k  Congress  has  i n  mind . "  

H e  and o t h e r  spokesmen f o r  t h e  N a t i o n ' s  l e a d i n g  r e s e a r c h  

u n i v e r s i t i e s  a rgue  t h a t  t h e  Government 's  demands f o r  f i n a n c i a l  

a c c o u n t a b i l i t y  t h r e a t e n  freedom of  i n q u i r y  and d iminish  r i s k -  

t a k i n g  i n  b a s i c  r e s e a r c h .  They c h a r a c t e r i z e  t h e  r e l a t i o n s h i p  

between Government and u n i v e r s i t i e s  i n  t e rms  o f  e r o s i o n ,  decay ,  

and d e t e r i o r a t i o n .  

To judge  t h e  mer i t s  of t h i s  c h a r a c t e r i z a t i o n ,  I would l i k e  

t o  c a l l  your a t t e n t i o n  t o  some o f  t h e  nuances o f  t h e  Government- 

u n i v e r s i t y  r e l a t i o n s h i p .  
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As a r e s u l t  o f  F e d e r a l  s u p p o r t  o f  r e s e a r c h ,  t oday  o u r  

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

- and v u l n e r a b i l i t y  d u e  t o  t h e  F e d e r a l  s u p p o r t  o f  r e s e a r c h .  

On t h e  one  hand,  F e d e r a l  f u n d i n g  h a s  he lped  a number o f  i n -  

s t i t u t i o n s  t o  a c h i e v e  t h e  e n v i a b l e  s t a t u s  o f  " c e n t e r s  o f  e x -  

cellence." Cn t h e  o t h e r  hand ,  F e d e r a l  s u p p o r t  h a s  prompted 

these  same i n s t i t u t i o n s  t o  become e x t r e m e l y  s e n s i t i v e  t o  

changes  i n  f u n d i n g  caused  by s h i f t i n g  of n a t i o n a l  p r i o r i t i e s  

and t o  t h e  d i f f e r e n t  management p r a c t i c e s  o f  F e d e r a l  a g e n c i e s .  

W h i l e  overhead  c o s t s  r i s e ,  a d m i n i s t r a t i v e  b u r d e n s  i n c r e a s e  f o r  

u n i v e r s i t i e s  a t t e m p t i n g  t o  comply w i t h  F e d e r a l  r e g u l a t i o n s  and 

p r o c e d u r e s .  

The  F e d e r a l  Government, a s  t h e  major  sponsor  o f  u n i v e r -  

s i t y  r e s e a r c h ,  i s  beset by p u b l i c  p r e s s u r e s .  T h e s e  p r e s s u r e s  

have e x e r t e d  a profound impact  on t h e  Government ' s  r e l a t i o n s  

w i t h  r e s e a r c h  u n i v e r s i t i e s .  I am r e f e r r i n g  t o  t h e  s i g n i f i c a n t  

i n c r e a s e  i n  p u b l i c  c a l l s  f o r  a c c o u n t a b i l i t y .  Note, f o r  example: 

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

- -pub l i c  m i s t r u s t  o f  a l l  l a r g e  i n s t i t u t i o n s ,  a m i s -  
t r u s t  due  t o  e x p o s u r e s  o f  c a r e l e s s n e s s  and i n -  
s t a n c e s  o f  o u t r i g h t  f r a u d ;  

- - t i g h t e n i n g  o f  F e d e r a l  spend ing  and g r e a t e r  compe- 
t i t i o n  f o r  s c a r c e  f u n d s ;  and 

- - inc reased  c o n g r e s s i o n a l  o v e r s i g h t  o f  F e d e r a l  
programs.  
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I t  i s  my c o n v i c t i o n  t h a t  t h e  f i r s t  s t e p  toward improving 

t h e  r e l a t i o n s h i p  between t h e  F e d e r a l  Government and u n i v e r s i -  

t i e s  shou ld  be t o  d i s c u s s  and t o  u n d e r s t a n d  t h e  p r e s s u r e s  and 

c o n s t r a i n t s  on e a c h  p a r t n e r .  I n  1 9 7 6 ,  a V i c e - p r e s i d e n t  o f  t h e  

American Counc i l  on Educa t ion  c a l l e d  f o r  a "morator ium on i n -  

d i g n a n t  r h e t o r i c  and vague laments t h a t  government  w i l l  be  t h e  

d e a t h  o f  u s . "  Too o f t e n  t h e  academic community h a s  f a i l e d  t o  

acknowledge t h e  c o n s t r a i n t s  on Government a s  a s u r r o g a t e  f o r  

t h e  publ ic  i n t e r e s t .  

For example,  p r e s s u r e s  f o r  f i n a n c i a l  a c c o u n t a b i l i t y  a p p l y  

t o  a l l  Government programs i n  a l l  i n s t a n c e s  where t h e  Government 

h a s  s t e w a r d s h i p  f o r  p u b l i c  f u n d s .  U n i v e r s i t i e s  a r e  no d i f f e r e n t  

t h a n  o t h e r  i n s t i t u t i o n s  t h a t  r e c e i v e  p u b l i c  funds--and p u b l i c  

money m u s t  be accoun ted  f o r .  The  p u b l i c  demand f o r  f i s c a l  ac-  

c o u n t a b i l i t y  of  u n i v e r s i t y  r e s e a r c h  i s  e s p e c i a l l y  a p p r o p r i a t e  

since t h e  p u b l i c  u n d e r s t a n d s  l i t t l e  o f  what t h e  r e s e a r c h  a c t u -  

a l l y  e n t a i l s .  I t  i s  r e a s o n a b l e  t h a t  t h e  p u b l i c  requi re  i n -  

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

t o  r e t a i n  some c h e c k  ove r  p u b l i c  r e s e a r c h  e x p e n d i t u r e s .  Simi-  

l a r l y ,  u n i v e r s i t i e s  s h o u l d  n o t  expect exempt ion  from F e d e r a l  

s o c i a l  r e g u l a t i o n s  w h i c h  a f f e c t  o t h e r  p a r t s  o f  s o c i e t y .  I n  

mandat ing adhe rence  t o  s o c i a l  r e g u l a t i o n s ,  t h e  F e d e r a l  Govern- 

m e n t  is a g a i n  a c t i n g  a s  a s u r r o g a t e  f o r  t h e  p u b l i c  i n t e re s t .  

BEST DOCUMENT AVAILABLE 
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Clearly the very real and legitimate demands of Government 

present a dual challenge to the universities and to the Govern- 

ment itself. The challenge to universities is to recognize that 

some changes in their accountability systems are essential and 

to work constructively with Government officials to solve our 

dilemmas. A nostalgic yearning for the halcyon years of 

Government-university relations will not meet this challenge. 

The recent formation of the National Commission on Re- 

search by groups such as the Association of American Universi- 

ties and the National Academy of Sciences signals a recogni- 

tion by the academic community of the need to replace rhetoric 

with careful study of the controversial issues in Government- 

university relations. 

The challenge to Government is to adequately represent 

the public interest while recognizing the unique character of 

the basic research environment. The Government must minimize 

the controls and administrative burdens that inhibit intellec- 

tual inquiry and efficient performance of research. 

The Federal Government has already taken positive steps. 

The Carter Administration, for example, recognizes the impor- 

tance of a stable base for funding university research from 

year to year. And the National Science Foundation is experi- 

menting with a Master Grant approach to research funding which . 
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a l l o w s  a u n i v e r s i t y  depa r tmen t  t o  poo l  t h e  r e s o u r c e s  o f  s e v e r a l  

g r a n t s .  
: '  r I I n  Congres s ,  Don Fuqua, Chairman, House Committee on S c i -  .- > >  

ence and Technology,  h a s  i n t r o d u c e d  a b i l l  f o r  b i e n n i a l  budge t  

a u t h o r i z a t i o n ,  w h i c h  i s  a s t e p  toward e n s u r i n g  s t a b i l i t y  o f  

f u n d i n g  p a t t e r n s  f o r  r e s e a r c h  and development .  

I n  t h e  Genera l  Account ing  O f f i c e ,  w e  b e l i e v e  t h e r e  i s  

room t o  expe r imen t  w i t h  a l t e r n a t i v e  f u n d i n g  mechanisms. G A O ' s  

i n t e r e s t  i n  issues r e l a t e d  t o  b a s i c  r e s e a r c h  and R & D  e f f o r t s  

i s  demons t r a t ed  by i t s  s t u d i e s  o f :  

- - t h e  adequacy o f  H e a l t h ,  Educa t ion  and Wel fa re  a u d i t s  
o f  t h e  2 0  academic i n s t i t u t i o n s  t h a t  r e c e i v e d  t h e  most  
F e d e r a l  s u p p o r t  d u r i n g  f i s c a l  y e a r  1 9 7 5 ,  and f o r  w h i c h  
HEW was a s s i g n e d  a u d i t i n g  r e s p o n s i b i l i t y ;  

- - the i n c r e a s e  i n  h e a l t h  r e s e a r c h  i n d i r e c t  c o s t s ;  and 

- - t h e  e f f e c t i v e n e s s  o f  t h e  p e e r  r e v i e w  sys tem i n  g r a n t s  
t o  u n i v e r s i t i e s  by t h e  N a t i o n a l  Science Foundat ion  
and t h e  N a t i o n a l  I n s t i t u t e s  of H e a l t h .  

- - t h e  f e a s i b i l i t y  o f  common a u d i t  g u i d e l i n e s  f o r  F e d e r a l  
g r a n t e e s ,  s t a n d a r d i z a t i o n  o f  r e g u l a t o r y  requirements, 
and t h e  conduc t  o f  a u d i t s  o f  g r a n t e e s  by a s i n g l e  
agency.  

I n  t e r m s  o f  r e s e a r c h  s u p p o r t ,  t h e  F e d e r a l  Government w i l l  

l i k e l y  remain "Big Man On Campus." B u t  w e  need new and more 

c r e a t i v e  forms  o f  d i a l o g u e  between u n i v e r s i t i e s  and t h e  Govern- 

m e n t  t o  ensure t h a t  t h e  U . S .  c a p a b i l i t y  €or  r e s e a r c h  i s  main- 

t a  i ned  . 
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- Issue No. 2 :  Dec l in ing  Innova t ion  

How can t h e  Fede ra l  Government improve t h e  c l i m a t e  f o r  

i nnova t ion  s o  t h a t  i t  w i l l  promote economic growth and improve 

t h e  q u a l i t y  o f  l i f e  i n  t h e  United S t a t e s ?  

Innova t ion  i s  t h e  p r o c e s s  of  combining r e s o u r c e s  i n  new 

ways which a r e  more s a t i s f y i n g  t o  users than  was p o s s i b l e  w i t h  

t h e  o l d  combina t ions .  I t  i n c l u d e s  t h e  development of  new pro- 

d u c t s ,  n e w  p r o c e s s e s  f o r  producing o l d  p r o d u c t s ,  new s o u r c e s  

of supp ly  f o r  raw m a t e r i a l s ,  and new marke t s  f o r  p roduc t s .  I 

s h a l l  use t h e  word " innova t ion"  t o  r e f e r  t o  t h e  e n t i r e  p r o c e s s  

of  i n v e n t i o n ,  commercial development,  and market  d i f f u s i o n .  

Innovat ion  c o n t r i b u t e s  both  t o  o u t p u t  a s  measured i n  t h e  Gross  

Na t iona l  Product  (GNP) and t o  t h e  q u a l i t y  of  l i f e  i n  less meas- 

u r a b l e  ways, a s  f o r  example,  improvements i n  medical  and p o l l u -  

t i o n  c o n t r o l  t e c h n o l o g i e s .  

Recen t ly ,  m u c h  a t t e n t i o n  h a s  been g iven  t o  whether t h e  

r a t e  o f  i nnova t ion  i n  t h e  U n i t e d  S t a t e s  h a s  d e c l i n e d .  The  

r easons  c i t e d  f o r  t h i s  pe rce ived  d e c l i n e  a r e  p r i m a r i l y :  

- - t h e  d e c l i n e  i n  t h e  r a t e  o f  p r o d u c t i v i t y  growth 
of t h e  U . S .  economy; 

- - the  d e c l i n e  i n  t h e  p r o p o r t i o n  o f  U . S .  p a t e n t s  
taken  o u t  by U.S. c i t i z e n s  ( a s  opposed t o  f o r e i g n  
n a t i o n a l s ) ;  

- - t h e  d e c l i n e  i n  t h e  pe rcen tage  of  G N P  devoted t o  
r e s e a r c h  and development since 1 9 6 4 ;  
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- - s h i f t s  i n  t h e  emphas is  o f  p r i v a t e  i n d u s t r y  R & D  
from long- range ,  e x p l o r a t o r y  r e s e a r c h  t o  low- 
r i s k ,  s h o r t - t e r m  p r o j e c t s  d i r e c t e d  toward i n c r e -  
men ta l  p r o d u c t  improvements and compl iance  w i t h  
F e d e r a l  r e g u l a t i o n s ;  and 

- - t h e  p e r c e p t i o n  o f  businessmen and consumers  t h a t  
t h e  U . S .  t e c h n o l o g i c a l  p o s i t i o n  is  s l i p p i n g  r e l a -  
t i v e  t o  t h a t  o f  o t h e r  advanced i n d u s t r i a l i z e d  
c o u n t r i e s .  

Although some o f  t h i s  e v i d e n c e  may be q u e s t i o n a b l e ,  we 

shou ld  n o t  deny t h e  impor t ance  o f  U . S .  i n d u s t r i a l  i n n o v a t i o n .  

T h e r e  i s  e v i d e n c e  t h a t  h igh- technology i n d u s t r i e s  ( a s  measured 

by t h e  r a t i o  o f  R&D spend ing  t o  s a l e s ,  o r  s c i e n t i s t s  and eng i -  

neers employed t o  t o t a l  employees)  t e n d  t o  have h i g h e r  growth 

r a t e s  and p r o d u c t i v i t y  i n c r e a s e s  t h a n  i n d u s t r i e s  which do  n o t  

r e c o g n i z e  t h e  impor t ance  o f  R&D. Roger B r i n n e r  and Miriam 

Alexander  of M.I .T.  ana lyzed  a sample o f  U.S. manufac tu r ing  

i n d u s t r i e s .  T h e i r  f i n d i n g s  show t h a t  t h e  h igh- technology 

i n d u s t r i e s  have t h r e e  times t h e  growth i n  o u t p u t ,  twice t h e  

p r o d u c t i v i t y  i n c r e a s e ,  n i n e  times t h e  employment g rowth ,  b u t  

o n l y  o n e - s i x t h  t h e  p r i c e  i n c r e a s e s  o f  low- technology f i r m s .  

When w e  t u r n  t o  i n t e r n a t i o n a l  compar i sons ,  t h e  h igh- technology 

i n d u s t r i e s  a l s o  per form w e l l .  T h e  U . S .  t r a d e  b a l a n c e  i n  R&D- 

i n t e n s i v e  m a n u f a c t u r i n g  i n d u s t r i e s  ( c h e m i c a l s ,  n o n e l e c t r i c a l  

machinery ,  e l e c t r i c a l  mach ine ry ,  a i r c r a f t ,  and p r o f e s s i o n a l  

and s c i e n t i f i c  i n s t r u m e n t s )  r eached  $ 3 0 . 5  b i l l i o n  i n  1 9 7 8 ,  

w h i l e  non-R&D-intensive m a n u f a c t u r i n g  i n d u s t r i e s  showed a 
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t r a d e  d e f i c i -  o f  $ 3 6  b i l l i o n .  So i t  seems t h a t  h igh - t echno logy  

i n d u s t r i e s  do  pe r fo rm more e f f e c t i v e l y  i n  economic terms. 

The  p e r c e i v e d  d e c l i n e  i n  i n n o v a t i o n  h a s  caused  concern  

i n  Congres s ,  where h e a r i n g s  on i n n o v a t i o n  have been h e l d  du r -  

i n g  t h e  p a s t  2 y e a r s  i n  b o t h  Houses.  Concern h a s  a l s o  been 

expressed i n  t h e  e x e c u t i v e  b r a n c h ,  where a Domestic P o l i c y  Re-  

v iew on I n d u s t r i a l  I n n o v a t i o n  was r e c e n t l y  completed and t h e  

P r e s i d e n t  announced a r a n g e  o f  i n i t i a t i v e s  i n c l u d i n g  s t r e n g t h -  

e n i n g  t h e  p a t e n t  sys t em,  improving t h e  r e g u l a t o r y  sys t em,  

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

s m a l l  i n n o v a t i v e  f i r m s .  

A t  t h e  same time, t h e  p a s t  decade  h a s  seen a new emphas i s  

on s o l v i n g  o l d  problems o f  t h e  U . S .  economy, s u c h  a s  env i ron -  

m e n t a l  p o l l u t i o n ,  o c c u p a t i o n a l  s a f e t y  and h e a l t h ,  consumer prod-  

uc t  s a f e t y ,  i n d u s t r i a l  c o m p e t i t i v e n e s s ,  and t a x  e q u i t y .  Many 

o b s e r v e r s  see a c o n f l i c t  between m a i n t a i n i n g  t h e  t r a d i t i o n a l  

i n n o v a t i v e n e s s  o f  t h e  economy and a c h i e v i n g  these  o t h e r  w i d e l y  

s u p p o r t e d  p o l i c y  g o a l s .  O t h e r s  c a l l  f o r  i n t e n s i f i e d  e f f o r t s  t o  

make b e t t e r  .use o f  r e s e a r c h  and development  done i n  i n d u s t r y  

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

Although t h e  p r o d u c t i v i t y  growth  r a t e  i n  U.S. manufac tur -  

i n g  h a s  f a l l e n  s u b s t a n t i a l l y  d u r i n g  t h e  1970s, t h e  d e g r e e  t o  

which t h i s  i s  due  t o  d e c l i n e  i n  r e s e a r c h  i n t e n s i t y  and innova- 

t i o n  i s  n o t  c l e a r .  Most informed o b s e r v e r s  b e l i e v e  t h a t  
6 
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r e s e a r c h  and development  have been i m p o r t a n t  d e t e r m i n a n t s  o f  

t h e  r a t e  o f  U.S. economic g rowth ,  and i n  p a r t i c u l a r  t h e y  can 

i n f l u e n c e  p r o d u c t i v i t y  change .  However, more d i a g n o s t i c  

s t u d i e s  a r e  n e e d e d  t o  i d e n t i f y  t h e  c o n n e c t i n g  l i n k a g e s  and 

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

g rowth ,  t e c h n o l o g i c a l  i n n o v a t i o n ,  and i n v e s t m e n t  i n  R&D. 

What shou ld  t h e  F e d e r a l  Government do?  Many s t u d i e s  

have a d d r e s s e d  t h e  impact  o f  F e d e r a l  t a x  p o l i c i e s  and r e g u l a -  

t i o n s  on p r i v a t e  R&D i n v e s t m e n t .  I n  an u n c e r t a i n  economic 

and r e g u l a t o r y  env i ronmen t ,  management i s  r e l u c t a n t  t o  i n c u r  

t h e  h i g h  r i s k s  o f  t h e  major  i n v e s t m e n t s  requi red  t o  move from 

t h e  R&D-proven phase  i n t o  t h e  l a u n c h i n g  o f  n e w  p r o d u c t s  o r  

t h e  b u i l d i n g  o f  n e w  p r o d u c t i o n  f a c i l i t i e s .  How can  t h e  Fed-  

e r a l  Government a l l e v i a t e  economic and r e g u l a t o r y  u n c e r t a i n -  

t i e s  t o  s t a b i l i z e  t h e  c l i m a t e  f o r  long-term inves tmen t?  T h i s  

i s sue ,  t o  a l a r g e  e x t e n t ,  i s  concerned  w i t h  t h e  macroeconomic 

o u t l o o k  and t h e  F e d e r a l  Government 's  g e n e r a l  approach  t o  

r e g u l a t i o n - - e s p e c i a l l y  economic r e g u l a t i o n  ( p r i c e  c o n t r o l s ,  

monetary c o n t r o l s ,  t a x e s ,  e t c . )  and s o c i a l  r e g u l a t i o n .  I t  

a l s o  i n v o l v e s  f a c e t s  t h a t  v a r y  from one i n d u s t r y  t o  a n o t h e r  

and some t e c h n o l o g y - s p e c i f i c  f a c t o r s ,  e s p e c i a l l y  i n  env i ron -  

m e n t a l ,  h e a l t h ,  and s a f e t y  r e g u l a t i o n s .  

W e  need more c a r e f u l  d i a g n o s i s  o f  i n d u s t r y - s p e c i f i c  prob- 

lems t o  p r o v i d e  a b e t t e r  b a s i s  f o r  F e d e r a l  p o l i c i e s - - f o r  example,  
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a n a l y s e s  o f  t h e  impact  o f  d o m e s t i c  and f o r e i g n  p o l i c i e s  and 

r e g u l a t i o n s  on c a p i t a l  f o r m a t i o n ,  R & D  inves tmen t  and techno-  

l o g i c a l  i n n o v a t i o n  on s e r v i c e  i n d u s t r i e s  a s  d i s t i n c t  from 

m a n u f a c t u r i n g ,  c a p i t a l - i n t e n s i v e  v e r s u s  l a b o r - i n t e n s i v e ,  and 

s m a l l ,  young v e r s u s  l a r g e ,  ma tu re  t e c h n o l o g y - i n t e n s i v e  com- 

p a n i e s .  

However, t h e r e  a r e  major  d i f f i c u l t i e s  i n  any a t t e m p t  t o  

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

t e r i s t i c s .  T h e s e  d i f f i c u l t i e s  a r e  v e r y  well  i l l u s t r a t e d  i n  

d e a l i n g  w i t h  t h e  r o l e  of s m a l l  b u s i n e s s .  

Many s t u d i e s  have c la imed t h a t  s m a l l ,  young R&D-intensive 

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

t h a n  l a r g e ,  ma tu re  companies  and t h a t ,  i n  t h e  a g g r e g a t e ,  t h e  

c o n t r i b u t i o n s  o f  s m a l l  b u s i n e s s  t o  economic growth a r e  of  

major  s i g n i f i c a n c e .  P roponen t s  o f  s m a l l  b u s i n e s s  e n t e r p r i s e ,  

however,  d e s c r i b e  s p e c i a l  h a r d s h i p s  t h a t  t e n d  t o  choke t h e  

s t a r t u p  and growth o f  t e c h n o l o g y - i n t e n s i v e  e n t r e p r e n e u r i a l  

v e n t u r e s .  They p o i n t  t o  d i s a d v a n t a g e s  from Government t a x  

and procurement  p o l i c i e s  and from t h e  myriad F e d e r a l  and 

l o c a l  governmenta l  r e g u l a t i o n s  t h a t  impose c o n s t r a i n t s  on 

major  i n d u s t r i e s  o r  b u s i n e s s  i n  g e n e r a l .  T h i s  issue is  com- 

p l i c a t e d  by v a r i o u s  p u b l i c a t i o n s  w h i c h  do n o t  c a r e f u l l y  de- 

f i n e  t h e  c r i t e r i a  f o r  s m a l l  b u s i n e s s  and do  n o t  d i s t i n g u i s h  

between i n n o v a t i v e  t e c h n o l o g y - i n t e n s i v e  f i r m s  and s m a l l  
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b u s i n e s s  i n  g e n e r a l .  F u r t h e r  s t u d i e s  a r e  needed  t o  i d e n t i f y  

t h e  major  i n n o v a t i v e  segments  o f  s m a l l  b u s i n e s s ,  t o  d e f i n e  

t h e  i s sues  more s h a r p l y ,  and t o  d e v e l o p  more r e l i a b l e  measures  

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

Issues N o .  3:  U n i v e r s i t y - I n d u s t r y  Coopera t ion  i n  Research  

R e c e n t l y  a number o f  science p o l i c y  l e a d e r s  have urged 

g r e a t e r  c o l l a b o r a t i o n  i n  r e s e a r c h  between i n d u s t r y  and re- 

s e a r c h  u n i v e r s i t i e s .  L e w i s  Branscomb, c h i e f  s c i en t i s t  o f  

IEM, d e s c r i b e s  " t h e  i n d u s t r y  c o n n e c t i o n "  a s  t h e  wave o f  t h e  

f u t u r e  f o r  h i g h e r  e d u c a t i o n  i n  t h e  U n i t e d  S t a t e s .  Branscomb 

and o t h e r s  c a l l  f o r  a more r a p i d  t r a n s f e r  o f  b a s i c  r e s e a r c h  

r e s u l t s  from t h e  u n i v e r s i t y  t o  t h e  m a r k e t p l a c e .  They a r g u e  

t h a t  t h e  development  o f  new l i n k a g e s  between u n i v e r s i t i e s  and 

i n d u s t r i e s  might  beg in  t o  stem t h e  p e r c e i v e d  decl ine i n  U.S. 

i n n o v a t i o n  a s  w e l l  a s  p r o v i d e  new o p p o r t u n i t i e s  f o r  r e g i o n a l  

and economic development .  

B u t  en thus i a sm f o r  c l o s e r  c o u p l i n g  o f  t h e  academic and 

i n d u s t r i a l  s e c t o r s  f o r  p u r p o s e s  o f  t e c h n i c a l  advancement m u s t  

be tempered by s e v e r a l  n o t e s  o f  c a u t i o n .  There  a r e  d i s t i n c t  

d i f f e r e n c e s  i n  t h e  norms, reward s t r u c t u r e s ,  o r g a n i z a t i o n ,  and 

v a l u e s  o f  v a r i o u s  i n d u s t r i e s  and u n i v e r s i t i e s .  The u n i v e r s i t y  

community m u s t  c a r e f u l l y  c o n s i d e r  how l i n k s  w i t h  i n d u s t r y  can  

be f o r g e d  w i t h o u t  unduly c o n s t r a i n i n g  t h e  t r a d i t i o n  o f  academic 

autonomy. T h e  u n i v e r s i t y ' s  m i s s i o n  i s  t r a d i t i o n a l l y  d e f i n e d  by 
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i t s  commitment t o  open-ended i n q u i r y .  I n  c o n t r a s t ,  i n d u s t r y ' s  

conce rn  i s  w i t h  t h e  m a r k e t a b i l i t y  o f  r e s e a r c h  p r o d u c t s .  

T h e  problem o f  d i f f e r i n g  reward s t r u c t u r e s  i s  p a r t i c u l a r l y  

t roub le some .  I n d u s t r y  s a f e g u a r d s  i n f o r m a t i o n  t o  avo id  j e o p a r d -  

i z i n g  i t s  p o s i t i o n  i n  t h e  m a r k e t p l a c e :  t h e  u n i v e r s i t y  empha- 

s i z e s  p u b l i c a t i o n  o f  r e s e a r c h  r e s u l t s  a s  a. p r e r e q u i s i t e  o f  aca-  

demic advancement.  Another a s p e c t  o f  t h e  problem i s  t h a t  t h e  

u n i v e r s i t y  reward system may i n h i b i t  ' i n t e r d i s c i p l i n a r y  r e s e a r c h ,  

t h e  k i n d  o f  r e s e a r c h  o f  s p e c i a l  i n t e r e s t  t o  i n d u s t r y .  D e s p i t e  

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

s t r u c t u r e  o f  t h e  u n i v e r s i t y  can be  an u n f a v o r a b l e  s e t t i n g  f o r  

i n t e r d i s c i p l i n a r y  r e s e a r c h .  T r a d i t i o n a l l y ,  f a c u l t y  promot ion  

and t e n u r e  w i t h i n  u n i v e r s i t i e s  h i n g e s  on f a v o r a b l e  p e e r  r ev iew 

o f  r e s e a r c h  and p u b l i c a t i o n  o f  r e s e a r c h  r e s u l t s  w i t h i n  conven- 

t i o n a l  d i s c i p l i n e s .  Peer r e c o g n i t i o n  i s  more d i f f i c u l t  t o  

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

C l e a r l y  t h e r e  a r e  b e n e f i t s  t o  be d e r i v e d  from c o o p e r a t i o n  

f o r  bo th  i n d u s t r i a l  f i r m s  and academic i n s t i t u t i o n s .  I n  an 

e r a  o f  f i s c a . 1  c o n s t r a i n t ,  i t  i s  i m p e r a t i v e  t h a t  u n i v e r s i t i e s  

seek new s o u r c e s  o f  fund ing  and new m a r k e t s  f o r  t h e i r  p ro-  

cesses and p r o d u c t s :  r e s e a r c h  and e d u c a t e d  i n d i v i d u a l s .  

M.I.T. i s  a good example of a r e s e a r c h  i n s t i t u t i o n  w h i c h  

adap ted  t o  f i n a n c i a l  s t ress .  When M.I.T. l o s t  i t s  p r i v a t e  

endowment and i t s  fund ing  from t h e  M a s s a c h u s e t t s  S t a t e  
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L e g i s l a t u r e ,  i t  d e c i d e d  t o  d e v e l o p  a " t e c h n o l o g y  p l a n "  t o  

f o s t e r  c l o s e r  t i e s  w i t h  i n d u s t r y .  

R e p r e s e n t a t i v e s  from Government, academia ,  and i n d u s t r y  

a r e  keen ly  i n t e r e s t e d  i n  d e v e l o p i n g  s p e c i a l  r e s o u r c e s  f o r  

t e c h n o l o g i c a l  i n n o v a t i o n .  Congress  is  now c o n s i d e r i n g  pro-  

p o s a l s  f o r  e s t a b l i s h i n g  C e n t e r s  f o r  I n d u s t r i a l  Technology t o  

be l o c a t e d  a t  u n i v e r s i t i e s  o r  o t h e r  n o n p r o f i t  o r g a n i z a t i o n s .  

The  P r e s i d e n t ' s  Domestic P o l i c y  Review on I n d u s t r i a l  Innova- 

t i o n  r e c e n t l y  seconded t h i s  p r o p o s a l .  

T h e  e f f o r t s  o f  Government t o  c o u p l e  academia w i t h  i n -  

d u s t r y  have been d e s c r i b e d  a s  "p r iming  t h e  pump" o r  c a t a l y z -  

i n g  i n t e r a c t i o n .  Some ways i n  w h i c h  t h e  Government can  a c t  

a s  a c a t a l y s t  a r e  

- - to  remove d i s i n c e n t i v e s  f o r  c o o p e r a t i o n  by ad- 
j u s t i n g  F e d e r a l  ru les  and r e g u l a t i o n s  i n  t h e  
a r e a s  o f  p a t e n t ,  a n t i t r u s t ,  and t a x  p o l i c y ;  an2 

-- to  p r o v i d e  seed money f o r  c o o p e r a t i v e  r e s e a r c h  
a r r angemen t s .  

The  Depar tments  o f  Defense, Energy,  and Commerce and t h e  Na- 

t i o n a l  Science Foundat ion  a r e  examples  o f  F e d e r a l  a g e n c i e s  

w h i c h  a r e  a l r e a d y  encourag ing  c o o p e r a t i o n  between u n i v e r s i -  

t i e s  and i n d u s t r y .  S i n c e  1 9 7 3 ,  NSF h a s  funded and e v a l u a t e d  

c o o p e r a t i v e  a r r a n g e m e n t s  i n  a p p l i e d  r e s e a r c h  t o  d e t e r m i n e  

measures  o f  t h e i r  success o r  f a i l u r e .  I n  recent t e s t i m o n y  

b e f o r e  t h e  Subcommittee on S c i e n c e ,  Research  and Technology r .  
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of the House Committee on Science and Technology, Richard 

Atkinson, director of NSF, concluded from NSF's experience 

that the Government's role should be to guide and direct 

the university and industry research partnership, rather 

than to control the research agenda. 

Interaction between the academic and industrial sectors 

can a l s o  occur without Government intervention. Public policy- 

makers should carefully study the origins of autonomous arrange- 

ments to determine if Government action can help or whether 

such action is even necessary. The pioneering efforts of Duke 

University and your sister universities in North Carolina in 

establishing the Research Triangle Park are well known. Per- 

haps some valuable lessons have been learned from your ex- 

per ience. 

Several professional associations have started programs 

to foster communication between individuals in universities 

and industrial firms. The Eusiness-Higher Education Forum of 

the American Council on Education, the American Chemical So- 

ciety's univ-ersity-industry task force, and the American Physi- 

cal Society's Visiting Physicists Program are examples of such 

initiatives. Underlying nongovernmental efforts t o  join the 

academic and industrial sectors is the important assumption 

that transfer of knowledge occurs best through personal com- 

munication rather than institutional coupling. 
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. .  

Apparently these private initiatives are proceeding well 

without Government assistance. However, there are situations 

in which special institutional arrangments for joint research 

ventures may need Federal assistance in the form of seed money, 

tax incentives, or removal of disincentives (such as antitrust 

constraints) that inhibit industrial consortia from collaborat- 

ing in generic R&D. 

The NSF cooperative research program already provides one 

means of Federal assistance. Established in 1978, it supports 

R&D projects that are jointly proposed by industry-university 

research teams. And a s  a result of the recent Domestic Policy 

Review, the President has decided to provide $ 2 0  million in new 

funds to NSF in 1981 to support joint ventures and to extend 

the NSF program to other agencies. 

I might add that the General Accounting Office is initiat- 

ing a study which will: 

--evaluate the various modes of university-industry 
cooperation that have been established with and 
without Government assistance, and 

--identify appropriate Government roles for facili- 
tating university-industry cooperation in research. 

Issue No. 4 :  Measures and Criteria To Support Federal Decision- 
makinq 

What are the major limitations in the structure and analy- 

sis of the "Federal R&D budget" as it is currently presented to 

Congress? How is this budget generated? How can the measures 
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and c r i t e r i a  f o r  p o l i c y  formula t ion  and congres s iona l  o v e r s i g h t  

be improved? 

On June 1 7 ,  1 9 7 5 ,  I appeared be fo re  t h e  House Committee 

on Science and Technology i n  h e a r i n g s  w h i c h  l e d  t o  t h e  passage  

of t h e  Na t iona l  Sc ience  and Technology, P o l i c y ,  and P r i o r i t i e s  

A c t  o f  1 9 7 6 .  During t h a t  h e a r i n g ,  I s t r e s s e d  t h e  importance 

of a b e t t e r  system f o r  examining n a t i o n a l  p r i o r i t i e s  i n  re -  

s ea rch  and development and a b e t t e r  system f o r  a s s e s s i n g  such 

needs f o r  both s p e c i f i c  programs and t h e  o v e r a l l  l e v e l s  o f  

Federa l  and p r i v a t e  suppor t  f o r  r e s e a r c h  and development. I n  

my s t a t e m e n t ,  I i n d i c a t e d  t h a t :  

"*  * * however g r e a t  t h e  d i f f i c u l t y  o f  formula 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 b e l i e v e  
t h a t  an a t t empt  should be made t o  p rov ide  a n a t i o n a l  
p o l i c y  f o r  p lanning  and r e source  a l l o c a t i o n  f o r  s c i -  
ence and technology programs. There a r e  c e r t a i n l y  
common o b j e c t i v e s ,  s u c h  a s  suppor t  o f  b a s i c  r e sea rch  
and supply ing  adequate  investment  i n  t r a i n i n g ,  which 
go beyond t h e  needs o f  a s i n g l e  agency t o  meet i t s  
progam o b j e c t i v e s .  T h i s  is  more t r u e  now than eve r  
b e f o r e .  * * * I n  a d d i t i o n  t o  miss ion-or ien ted  R&D 
supported 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 ,  we need t o  e s t a b l i s h  a long-term 
investment  p o l i c y  f o r  Fede ra l  suppor t  o f  b a s i c  re -  
s ea rch  and g r a d u a t e  educa t ion . "  

T h e  1 9 7 6  l e g i s l a t i o n  c o n t a i n s  a landmark s t a t e m e n t  o f  

n a t i o n a l  p o l i c y .  I t  p r o v i d e s  guidance t o  t h e  Nation because 

i t  recogn izes  t h e  tremendous importance o f  s c i e n c e  and t e c h -  

nology t o  t h e  economy and t h e  i n t e r r e l a t i o n s h i p  of  s c i e n c e  

and technology t o  o t h e r  p o l i c i e s  and programs o f  t h e  Federa l  
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Government. I found p a r t i c u l a r l y  impor tan t  t h e  s t a t emen t  i n  

S e c t i o n  1 0 1 ( a ) ( 4 ) :  

"Federa l  funding f o r  s c i e n c e  and technology repre-  
sents an investment  i n  t h e  f u t u r e  w h i c h  i s  i n d i s -  
pensable  t o  s u s t a i n e d  n a t i o n a l  p r o g r e s s  and human 
b e t t e r m e n t ,  and t h e r e  should be a con t inu ing  n a t i o n a l  
investment  i n  s c i e n c e ,  e n g i n e e r i n g ,  and technology 
w h i c h  i s  commensurate w i t h  n a t i o n a l  needs and op- 
p o r t u n i t i e s  and t h e  p r e v a l e n t  economic s i t u a t i o n ;  * * * . ' I  

Elsewhere i n  t h e  s t a t u t e - - i n  t h e  D e c l a r a t i o n  o f  P o l i c y  a s  w e l l  

a s  i n  S e c t i o n  1 0 1 - - i t  i s  abundant ly  c l e a r  t h a t  t h e  Congress 

was concerned about  t h e  c o n d i t i o n  and v i t a l i t y  o f  funding f o r  

s c i e n c e  and technology a n d  t h e  importance o f  s c i e n c e  and tech-  

nology t o  changing n a t i o n a l  g o a l s  and p r i o r i t i e s .  The  s t a t u t e  

i s  a c l e a r  r e f u t a t i o n  o f  t h e  arguments t h a t  s c i e n c e  and t e c h -  

nology programs could  and should be looked a t  on ly  i n  t h e  con- 

t e x t  o f  p r i o r i t i e s  f o r  i n d i v i d u a l  programs i n  t h e  budget.  

A common misconcept ion i s  t h a t  t o t a l  Fede ra l  inves tments  

i n  R&D a r e  c e n t r a l l y  planned i n  a t o t a l  a n a l y t i c  framework 

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

n a t i o n a l  o b j e c t i v e s .  I n  r e a l i t y ,  t h i s  i s  n o t  s o .  What 

emerges a s  " t h e  R&D budget" is  p ieced  t o g e t h e r  from t h e  numer- 

ous  independent  e n t i t i e s  i n  t h e  e x e c u t i v e  branch. R&D expendi- 

t u r e s  become a means t o  ach ieve  l a r g e r  e n d s  and,  a s  such ,  com- 

p e t e  w i t h  o t h e r  s t r a t e g i e s  f o r  t h e  depa r tmen ta l  d o l l a r .  

T h i s  d i v e r s i t y  o f  R&D sponsor s  and per formers  i s  a d i r e c t  

outgrowth o f  our  n a t i o n a l  ph i losophy o f  p l u r a l i s m .  I n  t h i s  
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new i n i t i a t i v e s ,  and a n a l y s i s  o f  i s sues  a s s o c i a t e d  w i t h  m u l t i -  

agency programs.  I n  r ev iewing  t h e  s t r a t e g y  f o r  F e d e r a l  sup- 

p o r t  o f  R & D ,  w e  shou ld  pay p a r t i c u l a r  a t t e n t i o n  t o  t h e  re- 

s p e c t i v e  r o l e s  o f  t h e  Government and t h e  p r i v a t e  s e c t o r  and 

how t h e y  i n t e r r e l a t e .  

Q u a n t i t a t i v e  measurement of t h e  s t a t u s  and t r e n d s  i n  

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

b l e  r e s o u r c e  f o r  po l icymaking .  S i n c e  1 9 7 3 ,  t h e  N a t i o n a l  

Science Board h a s  p u b l i s h e d  t h e  S c i e n c e  I n d i c a t o r  se r ies  f o r  

t h e  pu rpose  o f  measur ing  s i g n i f i c a n t  changes  i n  t h e  s t a t e  o f  

science and t e c h n o l o g y .  S u c h  measu res  a r e  p a r t i c u l a r l y  i m -  

p o r t a n t  i n  view of t h e  n e e d  f o r  a long-range  F e d e r a l  s t r a t e g y  

f o r  R&D. The  long-term p e r s p e c t i v e  i s  c e n t r a l  t o  bo th  sc i -  

ence and t e c h n o l o g y ,  p a r t i c u l a r l y  f o r  r e s e a r c h .  

We commend t h e  N a t i o n a l  Science Board f o r  i t s  e f f o r t  t o  - I  

d e s i g n  a broad  s t a t i s t i c a l  b a s e  f o r  u n d e r s t a n d i n g  and a s s e s s -  

i n g  t h e  science and t e c h n o l o g y  e n t e r p r i s e .  However, d e v i s i n g  

s c i e n c e  i n d i c a t o r s  i s  a v e r y  complex and d i f f i c u l t  t a s k  and 

t h e  a r t  i s  still i n  an e a r l y  s t a g e  o f  e v o l u t i o n .  T h e  deve lop -  

m e n t  o f  s u c h  i n d i c a t o r s  is  d i f f i c u l t  f o r  many r e a s o n s ,  i n c l u d -  

ing :  t h e  complex n a t u r e  o f  science and t e c h n o l o g y ,  t h e  d i v e r s e  

and p e r v a s i v e  way bo th  i n t e r a c t  w i t h  s o c i e t y ,  and t h e  p r i m i t i v e  

u n d e r s t a n d i n g  of t h e  p r o c e s s e s  and l i n k a g e s  i n v o l v e d .  We en-  

c o u r a g e  t h e  N a t i o n a l  Science Board t o  c o n t i n u e  i t s  e f f o r t s  and 
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t o  expe r imen t  w i t h  new c o n c e p t s  and t y p e s  o f  i n d i c a t o r s  w i t h  

an emphas is  on e v a l u a t i n g  advancements  i n  science and t h e  pro-  

c e s s e s  invo lved  i n  t e c h n o l o g i c a l  i n n o v a t i o n .  

Conclus ion  

T h e r e  i s  a w i d e  d i v e r s i t y  of o p i n i o n  a b o u t  w h e t h e r  t h e  

F e d e r a l  Government d o e s  t o o  much o r  . too l i t t l e  i n  i t s  s u p p o r t  

and i n f l u e n c e  o f  U.S. science and t echno logy .  T h e r e  is even 

g r e a t e r  d i s p a r i t y  o f  v iews  c o n c e r n i n g  t h e  manner of  F e d e r a l  

i n t e r v e n t i o n  i n  r ea lms  t h a t  used t o  be  c o n s i d e r e d  a lmos t  e n -  

t i r e l y  w i t h i n  t h e  purv iew o f  t h e  p r i v a t e  domain. 

I t  seems e v i d e n t ,  however,  t h a t  t h e  F e d e r a l  r o l e  w i l l  

c o n t i n u e  t o  inc rease - -bo th  a s  a p a t r o n  o f  science and a s  t h e  

s e n i o r  p a r t n e r  r e p r e s e n t i n g  t h e  n a t i o n a l  i n t e r e s t  and s o c i e t y .  

P u b l i c  p r e s s u r e  w i l l  c o n t i n u e  f o r  a t t e n t i o n  t o  s o c i e t a l  con- 

cerns ,  i n c l u d i n g  human r i s k  a v o i d a n c e ,  l i m i t a t i o n s  on F e d e r a l  

e x p e n d i t u r e s ,  and i n c r e a s e d  a c c o u n t a b i l i t y .  I n  some q u a r t e r s ,  

p r e s s u r e s  a r e  mounting f o r  s t r o n g e r  c e n t r a l  Government c o n t r o l ,  

d i r e c t i o n ,  and management o f  ou r  n a t i o n w i d e  science and tech- 

nology r e s o u r c e s .  

F e d e r a l  o f f i c i a l s  i n  b o t h  Congress  and t h e  e x e c u t i v e  b ranch  

a r e  e a r n e s t l y  s e e k i n g  s o l u t i o n s  t o  t h e  major  p o l i c y  issues i n -  

v o l v i n g  s c i e n c e  and t e c h n o l o g y  b u t  progress i s  slow because  o f  

t h e  c o m p l e x i t y  of  these  issues and t h e  p l u r a l i s m  i n h e r e n t  i n  ou r  

d o m o c r a t i c  s o c i e t y .  
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, , , 

To e n s u r e  t h a t  our  s c i e n c e  and technology base remains 

s t r o n g  and t h a t  our  r e s o u r c e s  a r e  p r o p e r l y  u t i l i z e d ,  a l l  p a r t -  

n e r s  m u s t  work t o g e t h e r  t o  e d u c a t e  t h e  p u b l i c  and t o  b u i l d  

mutual unde r s t and ing ,  t r u s t ,  and coope ra t ion  so t h a t  w e  c a n  

achieve  our n a t i o n a l  g o a l s :  

o We m u s t  deve lop  e n l i g h t e n e d  p o l i c i e s  and new i n -  
s t i t u t i o n a l  arrangements  t o  s u p p o r t  r e s e a r c h  and 
development wi thout  compromising t h e  f l e x i b i l i t y  
and i n t e g r i t y  of  our p l u r a l i s t  system. 

o We m u s t  deve lop  a n a t i o n a l  s t r a t e g y  t o  a n t i c i p a t e  
f u t u r e  n e e d s  and o p p o r t u n i t i e s  f o r  s c i e n c e  and 
technology.  

o We n e e d  g r e a t e r  commitment from each p a r t n e r  t o  
enhance t h e  c l i m a t e  f o r  r e s e a r c h ,  i nnova t ion ,  and 
f u l f i l l m e n t  o f  n a t i o n a l  g o a l s .  I n  some c a s e s ,  
commitment may r e q u i r e  t h a t  p a r o c h i a l  d e s i r e s  be 
subord ina ted  t o  t h e  n a t i o n a l  i n t e r e s t .  

T h i s  conc ludes  my t a l k .  I w i l l  be p l eased  t o  respond t o  

q u e s t i o n s .  Thank you. 
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c o n t e x t ,  p l u r a l i s m  means t h a t  each agency, r a t h e r  than one 

c e n t r a l  a u t h o r i t y ,  s u p p o r t s  R & D  f o r  i t s  own purposes .  Each 

agency c o n s i d e r s  t h e  i d e a s  and p r o p o s a l s  o f  i n d i v i d u a l  sci- 

e n t i s t s  and i n s t i t u t i o n s .  T h e  r e s u l t  i s  t h a t  a h i g h l y  de- 

c e n t r a l i z e d  review system judges  t h e  m e r i t s  of  R & D  p r o p o s a l s .  

Although t h e r e  i s  no c e n t r a l l y  planned "Fede ra l  R&D 

budget" per - se,  t h e  O f f i c e  of Management and Budget a n n u a l l y  

p u b l i s h e s  a " S p e c i a l  Ana lys i s  of  R & D "  a s  p a r t  of  t h e  t o t a l  

budget package. T h i s  supplement p r e s e n t s  an overview and 

summaries o f  proposed Fede ra l  R & D  e x p e n d i t u r e s .  

I n  my v i e w ,  a major f u n c t i o n  of  t h e  Fede ra l  budget i s  t o  

s e r v e  a s  a p o l i c y  document w h i c h  d i s c l o s e s  t h e  A d m i n i s t r a t i o n ' s  

p l a n s  and s t r a t e g y  f o r  implementing p r i o r i t y  d e c i s i o n s  emerg- 

ing from major p o l i c y  c o n s i d e r a t i o n s .  The  budget should pre-  

s e n t  in format ion  on s p e c i f i c  mission-  o r  program-related R & D  

a n d  i n fo rma t ion  on i n t e r r e l a t e d  programs t o  f a c i l i t a t e  t h e  

broad o v e r s i g h t  o f  t o t a l  Fede ra l  R&D e x p e n d i t u r e s  i n  r e l a t i o n  

t o  t r a n s c e n d e n t  i s s u e s ,  i n t e ragency- re l a t ed  programs, and s i m i -  

l a r  t echno log ie s .  For t h e  broad o v e r s i g h t ,  r e p o r t s  ( such  a s  

t h e  S p e c i a l  Ana lys i s  o f  R&D and t h e  Sc ience  and Technology 

Annual Repor t )  a r e  needed t o  p r e s e n t  t h e  A d m i n i s t r a t i o n ' s  v i e w  

of how t h e  t o t a l  amount and d i s t r i b u t i o n  o f  Fede ra l  R&D expendi- 

t u r e s  r e l a t e  t o  t r a n s c e n d e n t  issues and n a t i o n a l  g o a l s ,  and t o  

d i s c l o s e  t h e  r a t i o n a l e  f o r  major changes i n  e x i s t i n g  programs, 
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COMPTROLLER GENERAL 
OF T H E  UNITED STATES 
WASHINGTON. D.C. 20548 

November 16,  1979 

Dean Frances C. Thonas 
Graduate School 
Routid Table on Science and 

Duke University 
Durham, North Carolina 27706 

Public  AEfairs 

Dear Dean Thomas: 

I have your letter of Hovember 3. and am 
looking forward to visiting the Duke University 
campus on November 28 and 29. 

I find l a :  will be necessary €or me to be 
hero for a 3:30 Congressional hearing ozz- tbe 
afternoon of November 29 and it: will be helpful, 
therefore, if the morning discussion could be 
arranged at  an earlier time--perhaps 9 o'clock- 
to enable me to participate and still. catch the 
11:115 Eastern k-lrlfne f l i g 5 t  to Washfngton, 
Alternatively, I would be happy t o  have oue of 
the members of our staff join you for the 
Thursday aornfng session, in wMch case there  
would be 110 schedulfng problen: involved. 

Sincerely, 

Elner 13. Staats 

bc: Mr. Havens 
Mr. Fundingsland 
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