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Mr. Chairman, l a d i e s  and gent lemen,  I am honored by t h e  

p r i v i l e g e  of a d d r e s s i n g  t h i s  con fe rence  on a most i m p o r t a n t  

and t i m e l y  s u b j e c t  of n a t i o n a l  and i n t e r n a t i o n a l  concern .  

I have though t  a g r e a t  d e a l  abou t  w h a t  I might  say t o  pro- 

v i d e  p e r s p e c t i v e  and h e l p  sharpen  t h e  f o c u s  f o r  t h e  pane l  d i s -  

c u s s i o n s  t h a t  w i l l  fo l low d u r i n g  t h e  n e x t  few days ,  r e c o g n i z i n g  

t h a t  you r e p r e s e n t  our t o p  l e a d e r s h i p  i n  t h i s  f i e l d  from Govern- 

ment, i n d u s t r y ,  and academia.  I unde r s t and  t h a t  t h e  p a n e l i s t s  

are charged  w i t h  t h e  r e s p o n s i b i l i t y  f o r  i n n o v a t i n g  i n  t h e  d e s i g n  

of R&D o r g a n i z a t i o n s .  Rather  t han  d e a l  w i t h  t h i s  sub jec t  d i r e c t l y ,  

t h e r e f o r e ,  I s h a l l  a t t e m p t  t o  p r o v i d e  some r e l e v a n t  background 

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

One o p t i o n  I c o n s i d e r e d  was t o  rev iew h i s t o r i c a l  developments  
-- 

t o  p r o v i d e  a framework f o r  examining t h e  issues. T h i s  would be 

p a r t i c u l a r l y  tempt ing  t o  me because I have been involved  -for so 

many y e a r s  i n  t h i s  un fo ld ing  drama t h a t  I am p e r s o n a l l y  ac- 

qua i r i t ed  w i t h  many of t h e  l e a d i n g  p l a y e r s  and famil iar  wi th  most 

of t h e  key e p i s o d e s  and o r g a n i z a t i o n a l  changes t h a t  have o c c u r r e d  

s i n c e  World War 11. 



Another ao l t e rna t ive , ,  and t h e  one I have chosen ,  is t o  a t -  

tempt a h o l i s t i c  view of t o d a y ' s  s c e n a r i o ;  t h a t  is t h e  p a t t e r n s ,  

p roblems,  symptoms, and a t t i t u d e s  demanding s p e c i a l  a t t e n t i o n .  

The main theme of my t a l k  is two-fold.  F i r s t ,  I s h a l l  a t t e m p t  

t o  i d e n t i f y  major needs  and o p p o r t u n i t i e s  f o r  i n n o v a t i v e  t h i n k i n g  

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

r e l a t i o n s h i p s  i n v o l v i n g  a l l  components of our science and t ech -  

nology community, i n  t h e  c o n t e x t  of t o d a y ' s  i n t e r n a t i o n a l  and 

domes t i c  s i t u a t i o n .  Second, I would l i k e  t o  s h a r e  w i t h  you some 

t h o u g h t s  about  a t t i t u d e s  which tend t o  i n h i b i t  or c o n s t r a i n  

, c r e a t i v e  t h i n k i n g ,  i n s t i t u t i o n a l  change,  and commitment t o  a 

u n i f i e d  n a t i o n a l  purpose .  , 

I n  choos ing  t h i s  approach ,  I assume t h a t  most ,  i f  n o t  a l l  of 

you, are famil iar  w i t h  t h e  development of our n a t i o n a l  s c i e n c e  

and t echno logy  e n t e r p r i s e  s i n c e  World War 11. No doubt  you a l s o  

are famil iar  w i t h  t h e  p l e t h o r a  of r e c e n t  l i t e r a t u r e  r e f l e c t i n g  

t h e  view t h a t  a l l  is n o t  a s  w e l l  as it should  be i n  t h i s  

a r ena .  Among t h e  expres sed  conce rns  a r e  d e t e r i o r a t i o n  i n  our  

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

in  both  p u b l i c  and p r i v a t e  s e c t o r s ,  imbalance in  t h e  supp ly  of 

and demand f o r  s c i e n t i s t s  and e n g i n e e r s ,  and f i n a n c i a l  problems 
-- 

of academic i n s t i t u t i o n s - - j u s t  t o  name a few. 

A s  a backdrop f o r  c o n s i d e r i n g  my main t h e s i s ,  I should  

l i k e  t o  b r i e f l y  review t h e  h i s t o r y  of modern f o o t b a l l ,  w h i c h  

i n  some r e s p e c t s  is ana logous  t o  t h e  development -of our science 
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and t e c h n o l o g y * e n t e r p r i s e ,  a t  l ea s t  from t h e  view p o i n t  of 

l e s s o n s  l e a r n e d  abou t  how t h e  game is p l a y e d .  F i f t y  y e a r s  ago  

t h e  f u n d a m e n t a l s  of t h e  game "were b l o c k i n g ,  t a c k l i n g ,  and b a l l  

h a n d l i n g .  T h i s  is still t rue today .  One team of eleven 

p l a y e d  t h e  e n t i r e  game, b o t h  o f f e n s e  and d e f e n s e .  S u b s t i t u -  

t i o n s  were ra re  u n l e s s  a p l a y e r  was i n j u r e d .  It was a l s o  

a r u n n i n g  game u n t i l  Rnute  Rockne f i r s t ' d r a m a t i z e d  ' the  power 

of  ' t he  fo rward  p a s s  i n  t h a t  famous Worte Dame v i c t o r y  o v e r  

Army. S i n c e  t h e n ,  a number of i n n o v a t i o n s  have r e s u l t e d  i n  

a much more open and e x c i t i n g  game. Most n o t a b l e  was t h e  T- 

f o r m a t i o n ,  w i t h  l a t e r  v a r i a t i o n s .  Then came t h e  two-pla toon  

sys tem.  N o w  t he re  are  i n d i v i d u a l  s p e c i a l i s t s  for  a l m o s t  e v e r y  

facet of t h e  game, sometimes i n c l u d i n g  t h e  p l a y e r  who h o l d s  

t h e  b a l l  f o r  t h e  place kicker .  The modern game, e s p e c i a l l y  

i n  t h e  p r o f e s s i o n a l  l e a g u e s ,  h a s  become e x t r e m e l y  s o p h i s t i -  

cated i n  i ts r e q u i r e m e n t s  f o r  team u n i t y  and s t r a t e g y ,  w i t h  

e v e r y  i n d i v i d u a l  r o l e  adapted and committed - t o  t h e  team e f f o r t  

f o r  one o b j e c t i v e ,  namely t o  o b t a i n  and r e t a i n  p o s s e s s i o n  o f  

t h e  b a l l  and move it fo rward  u n t i l  t h e  g o a l  is r e a c h e d .  Not 

o n l y  i n d i v i d u a l  s k i l l s  b u t  a t t i t u d e s  and team s p i r i t  are.- v i t a l  

t o  s u c c e s s .  

Now, how does t h i s  a n a l o g y  r e l a t e  to  my message today?  

The f u n d a m e n t a l s  of s c i e n c e  and t e c h n o l o g y  are r e s e a r c h ,  de- 

ve lopmen t ,  and a p p l i c a t i o n .  Our team is compr ised  of i n d i v i d u a l  

s t a r s ,  s u p e r s t a r s ,  and s p e c i a l t y  u n i t s .  The i n d i v i d u a l  s t a r s ,  of 
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c o u r s e ,  a r e  scientists, e n g i n e e r s ,  o t h e r  t e c h n o l o g i c a l  a r t i -  

s a n s ,  a d m i n i s t r a t o r s ,  and p o l i t i c a l  l e a d e r s .  Our s p e c i a l t y  

u n i t s  incl i ide Federal po1 icy"ana lys t s  and advisorsl congres- 

s iona l  committees mission a g e n c i e s ,  academic i n s t i t u t i o n s ,  

n o n p r o f i t  o r g a n i z a t i o n s  , F e d e r a l  c o n t r a c t  r e s e a r c h  centers  

i n d u s t r i a l  f i r m s ,  S t a t e  and l o c a l  governments ,  and bo th  

Government and p r i v a t e  l a b o r a t o r i e s .  The q u a r t e r b a c k  is t h e  

P r e s i d e n t .  Sometimes he c a l l s  t h e  s i g n a l s  on his own v o l i t i o n .  

A t  o t h e r  times he is  i n f l u e n c e d  by coaches  on t h e  s i d e l i n e s  

and c o n s t r a i n e d  by t h e  owners who i n  t h i s  case are r e p r e s e n t e d  

by t h e  Congress .  

I n  t h e  f a c e  of v a s t l y  i n c r e a s e d  complexi ty  i n  t h e  r o l e  of 

science and technology i n  r e l a t i o n  t o  our n a t i o n a l  and in t e r -  

n a t i o n a l  socioeconomic g o a l s ,  w e  need t o  marsha l1  our r e s o u r c e s  

i n t o  t h e  b e s t  p o s s i b l e  team e f f o r t  t o  a c h i e v e  n a t i o n a l  o b j e c t i v e s  

wh i l e  c o n t i n u i n g  t o  p e r f e c t  t h e  s p e c i a l t y  r o l e s  of each element  

of t h e  i n f r a s t r u c t u r e .  We need a c o h e r e n t  n a t i o n a l  s t r a t e g y  

and a u n i t y  of pu rpose ,  s p i r i t ,  and commitnent t h a t  t r a n s c e n d s  

t h e  p a r o c h i a l  p r e f e r e n c e s  of each p l a y e r .  As i n  f o o t b a l l ,  

e v e r y  i n d i v i d u a l  p l a y e r  and s p e c i a l t y  u n i t  m u s t  funct ion-  e f f e c -  

t i v e l y  w i t h  d i s c i p l i n e ,  c o o r d i n a t i o n ,  and t iming  i n  accordance  

w i t h  t h e  t o t a l  team s t r a t e g y .  

T h e r e  is a c a v e a t ,  however, i n  pushing  t h e  f o o t b a l l  ana logy  

too  far, e s p e c i a l l y  wi th  r e s p e c t  t o  our i n t e r n a t i o n a l  p o s t u r e .  

Our o b j e c t i v e  is Rot t o  p rov ide  s p e c t a t o r  s p o r t  f o r  n a t i o n a l  or 
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i n t e r n a t i o n a l  acc la im,  nor  p u b l i c  e n t e r t a i n m e n t  f o r  p r o f i t ,  nor  

a win / lo se  a d v e r s a r y  p o s t u r e  toward ou r  world n e i g h b o r s .  R a t h e r ,  

on b o t h  t h e  d a m e s t i c  and i n t e r n a t i o n a l  scenes,  our  o b j e c t i v e s  

are t o  c o n t r i b u t e  t o  economic and c u l t u r a l  deve lopment ,  a l lev ia -  

t i o n  of want and s u f f e r i n g ,  and t h e  promot ion  of  s tab le  peace  

and good w i l l  among a l l  mankind. 

Today ' s  S c e n a r i o  

Now l e t  me i d e n t i f y  some of  t h e  e n l a r g e d  d i m e n s i o n s  and 

c h a r a c t e r i s t i c s  of t o d a y ' s  scenario f rom which key i s s u e s  

emerge t h a t  appear: wor thy  of s p e c i a l  c o n s i d e r a t i o n  by t h i s  

c u n f e r e n c e .  O f  paramount  impor t ance  is t h e  i n c r e a s i n g  wor ld  

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

m i n e r a l s ;  and t h e  r o l e  of s c i e n c e  and t e c h n o l o g y  i n  t h i s  g l o b a l  

s i t u a t i c n .  I n t i m a t e l y  re la ted  t o  t h i s  a re  o u r  s h i f t i n g  n a t i o n a l  

g o a l s  and p r i o r i t i e s  from t h e  arms race and s u p e r i o r i t y  i n  space 

t e c h n o l o g y  t o  u r g e n t  soc ioeconomic  problems.  Changing n e e d s  and 

p r i o r i t i e s  have ra ised an i n c r e a s i n g  number of v i t a l  i ssues  t h a t  

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

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

Never b e f o r e  h a s  it been so e s s e n t i a l  t o  i n t e g r a t e  - s c i e n c e  

and t e c h n o l o g y  w i t h  soc ioeconomic  c o n s i d e r a t i o n s  a t  a l l  l e v e l s  

of p o l i c y  making and t h r o u g h o u t  t h e  broad s p e c t r u m  of o r g a n i z a -  

t i o n a l  e l e m e n t s  c o m p r i s i n g  t h e  e s t a b l i s h m e n t .  The i m p o r t a n c e  

of f u t u r i t y  i n  p r e s e n t  day  d e c i s i o n s  i n t e r r e l a t i n g  s c i e n t i f i c ,  

t e c h n o l o g i c a l ,  economic,  s o c i o l o g i c a l ,  p o l i t i c a l ;  and i n s t i t u -  

t i o n a l  f a c t o r s  c a n n o t  be o v e r  e s t i m a t e d .  The dominance of t h e  
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F e d e r a l  Government and i t s  impact  on t h e  e l e m e n t s  c o m p r i s i n g  

t h e  i n f r a s t r u c t u r e  is g r e a t e r  t h a n  e v e r  b e f o r e .  F i n a l l y ,  b o t h  

t h e  n a t i o n a l  and i n t e r n a t i o n g l  s i t u a t i o n s  are  chang ing  so 

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

The theme of t h i s  c o n f e r e n c e ,  I b e l i e v e ,  mus t  be viewed i n  

t h e  c o n t e x t  of our n a t i o n a l  c o n c e r n s ,  and t h e  needs  and oppor-  

t u n i t i e s  for i n n o v a t i o n  i n  p o l i c y  f o r m u l a t i o n ,  s t r a t e g y  deve lop -  

ment ,  and improvement of i n s t i t u t i o n a l  r e l a t i o n s h i p s  t h r o u g h o u t  

t h e  e n t i r e  enterpr ise .  These n e e d s  and o p p o r t u n i t i e s  r ange  from 

- - r e s t r u c t u r i n g  t h e  c e n t r a l  f o c u s ,  o v e r s i g h t ,  and p o l i c y  
a d v i s o r y  a p p a r a t u s  f o r  s c i e n c e  and t e c h n o l o g y  i n  t h e  
Whi te  House, t o  

- -deve loping  improved t e c h n o l o g y  a p p l i c a t i o n  and d e l i v e r y  
systems t o  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 .  

I a l so  b e l i e v e  t h e r e  is a need t o  reexamine  and improve cer- 

t a i n  face ts  of our p l u r a l i s t i c  sys t em for Federal s p o n s o r s h i p  of 

R&D. 

While  a s s u r i n g  t h e  c o n t i n u e d  v i a b i l i t y  .of our  c o l l e g e s  and 

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

i n  b o t h  p h y s i c a l  and s o c i a l  s c i e n c e s ,  w e  need t o  e s t a b l i s h  i m -  

proved means f o r  matching  our  g r a d u a t e  e d u c a t i o n  and t r a i n i n g  

programs t o  t h e  f u t u r e  job marke t .  

Another  q u e s t i o n  of major c o n c e r n  is how can  n a t i o n w i d 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  r e s o u r c e s  be b e t t e r  m o b i l i z e d  f o r  

e s s e n t i a l  major  commercial  deve lopmen t s  which i n v o l v e  r i sks ,  

time s c a l e , .  and c a p i t a l  i n v e s t m e n t  beyond t h e  c a p a b i l i t i e s  of 

t h e  p r i v a t e  s e c t o r  a l o n e .  
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Another  issue is t o  d e t e r m i n e  when and how t h e  Federal  
a 

Government can  s t imu la t e  t e c h n o l o g y  i n n o v a t i o n  t o  improve pro-  

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

C o r p o r a t e  Role  o f  t h e  F e d e r a l  Government 
e 

- 
Beginning  on t h e  F e d e r a l  s c e n e ,  a l l  of  you a re  undoub ted ly  

aware of t h e  c u r r e n t  i n t e r e s t  by b o t h  t h e  Congress  and t h e  execu-  

t i v e  i n  r e s t r u c t u r i n g  t h e  White House s c i e n c e  a d v i s o r y  a p p a r a t u s .  

The l a t e s t  p r o p o s a l  under c o n s i d e r a t i o n  is t h e  m o d i f i e d  Teague- 

Mosher b i l l ,  H.R.  9058.  T i t l e  I o f  t h i s  b i l l  d e l i n e a t e s  a com- 

p r e h e n s i v e  p o l i c y  f o r  s c i e n c e  and t e c h n o l o g y ,  and T i t l e  I1 re- 

e s t a b l i s h e s  a ' p o l i c y  a d v i s o r y  u n i t  i n  t h e  W h i t e  House much l i k e  

t h e  fo rmer  Off ice  .of S c i e n c e  and  Technology.  

I am. pleased t h a t  T i t l e  11 d e a l s  n o t  o n l y  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  b ranch  o v e r s i g h t ,  

e v a l u a t i o n ,  and c c o r d i n a t i o n  of Government-wide R&D.  

I n  c o n n e c t i o n  w i t h  t h e  1974 and 1975 House Committee hear- 

i n g s  on F e d e r a l  P o l i c y ,  P l a n s ,  and  O r g a n i z a t i o n  f o r  S c i e n c e  and 

Technology,  I e x p r e s s e d  t h e  view 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  a p p r o a c h ,  some form of c e n t r a l  f o c u s  and o v e r s i g h t  

is needed f o r  e v a l u a t i o n ,  c o o r d i n a t i o n ,  budge t  p r ' i o r i t y  de te 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  f o r  R&D e f f o r t s  t h a t  c u t  across  agency  l i n e s  and i s s u e s  

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  t h a t  t r a n s c e n d  agency  respon-  

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  i m p l i c a t i o n s .  

Federal R&D a c t i v i t i e s  d i rected toward p r o v i d i n g  s o l u t i o n s  
I 

t o  n a t i o n a l  d o m e s t i c  p rob lems  are dispersed among numerous 
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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 S c i e n c e  and Technology 

p o i n t e d  o u t  in December 1 9 7 %  t h a t  t h e r e  were seven  major  program 

areas  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  re- 

sources, e d u c a t i o n ,  soc i a l  systems, and s c i e n c e  and t echno logy  

b a s e - - t h a t  a c c o u n t e d  for  about  95 p e r c e n t  of F e d e r a l  R & D  ex- 

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 space, and t h a t  each  one of 

t h e s e  e f f o r t s  i n v o l v e d  f o u r  or more major d e p a r t m e n t s  and a g e n c i e s .  

I t  is a l s o  a p p a r e n t  t h a t  the t o t a l  Federa l  R&D b u d g e t ,  as pre- 

s e n t e d  i n  t h e  O f f i c e  of Management and B u d g e t ’ s  S p e c i a l  A n a l y s e s ,  

is st i l l  an a f t e r - t h e - f a c t  summary 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 technolo’gy  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 / 

I be l ieve  t h a t  each Federal agency  s h o u l d  d e v e l o p  a s t r a t e g y  

and p r i o r i t i e s  for  t h e  s u p p o r t  and use 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 v iew,  however ,  t h i s  a l o n e  is i n a d e q u a t e .  

The number and i m p o r t a n c e  of c r o s s c u t t i n g  re la ted  and o v e r l a p p i n g  

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  c o m p a t i b l e  

and c o h e r e n t  R&D programs .  I n  my t e s t i m o n y ,  I c i t e d  i n s t a n c e s  

i n  which t h i s  focus is needed .  For example ,  e n e r g y  s o u r c e  de- 

ve lopmen t  and c o n s e r v a t i o n  o b j e c t i v e s  a r e  c o n s t r a ’ i n e d  by e n v i -  

r o m e n t a l  p r o t e c t i o n  r e q u i r e m e n t s .  P u b l i c  t r a n s p o r t a t i o n ,  crime 

p r e v e n t i o n ,  law e n f o r c e m e n t  , and h o u s i n g  and u rban  develo2ment  

are a l l  m u t u a l l y  i n t e r a c t i v e  and t o  d i f f e r i n g  d e g r e e s  c o n s t r a i n e d  

by e n e r g y  and mater ia l  s h o r t a g e s  as  w e l l  as e n v i r o n m e n t a l  

c o n c e r n s .  



‘ .  

t 

There  are  o t h e r  i s sues  i n v o l v i n g  s c i e n c e  and t‘echnology 

t h a t  t r a n s c e n d  i n d i v i d u a l  Government a g e n c i e s .  Among them a re  

t h e  impact  of s c i e n c e  and t e c h n o l o g y  on t h e  economy and t h e  
e 

environment ,  t h e  F e d e r a l  ro l e  i n  a s s i s t i n g  S t a t e  and l oca l  gov- 

e r n m e n t s ,  F e d e r a 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 i g h  

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

I n  c o p i n g  w i t h  p rob lems  such  a s  t h e  e n e r g y  c r i s i s ,  t h e  

s h o r t a g e  of c r i t i c a l  minera ls ,  and t h e  i n a d e q u a t e  world food  

s u p p l y ,  it is c l e a r  t h a t  c e n t r a l  o v e r s i g h t  n e e d s  t o  be e s t a b -  

l i s h e d .  N a t i o n a l  p o l i c y  i s s u e s  are  a l s o  i n v o l v e d  i n  s t r i k i n g  

a n  a p p r o p r i a t e  b a l a n c e  among p r o t e c t i n g  t e c h n o l o g i c a l  a d v a n t a g e s  
. 

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

I n  my t e s t i m o n y ,  I a l s o  e n d o r s e d  t h e  p r o p o s a l  f o r  an a n n u a 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  C o n g r e s s ,  and recommended t h a t  c o n t i n u e d  a n a l y s i s  , de-  

ve 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 l o n g  t h e  3 i n e s  

i n i t i a t e d  i n  t h e  1 9 7 2  a n n u a 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 released sometime t h i s  f a l l .  
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There  is wide d i v e r s i t y  of o p i n i o n  c o n c e r n i n g  how t h i s  * 

c e n t r a l  f o c u s  and a d v i s o r y  f u n c t i o n  shou ld  be s t r u c t u r e d  and ,  

‘ h e n c e ,  an o p p o r t u n i t y  f o r  i n c o v a t i v e  d e s i g n .  I b e l i e v e ,  how- 

e v e r ,  t h a t  there  is g e n e r a l  c o n s e n s u s  of t h e  need f o r  r e s t ruc -  

t u r i n g  t h i s  a p p a r a t u s .  

T i t l e  I11 of t h e  Teague-Mosher b i l l  p r o p o s e s  t o  e s t a b l i s h  

a committee t o  c o m p r e h e n s i v e l y  s t u d y  t h e  t o t a l  c o n t e x t  of t h e  

Federal s c i e n c e  and t e c h n o l o g y  e f f o r t  and submi t  a r e p o r t  on 

its f i n d i n g s ,  c o n c l u s i o n s ,  and recommendat ions t o  t h e  D i r e c t o r  

, of t h e  O f f i c e  of Sc. ience and Technology P o l i c y  and ,  s u b s e q u e n t l y ,  

. t o  t h e  P r e s i d e n t  and t h e  Congres s .  I b e l i e v e  it & b o t h  neces -  

s a r y  and t i m e l y  f o r  such  a comprehens ive  r e v i e w  of our t o t a l  

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

Al though t h e  s u r v e y  commit tee  c o n c e p t ,  as s e t  f o r t h  i n  

T i t l e  111, is w o r k a b l e ,  I t h i n k  g r e a t e r  b e n e f i t s  would r e s u l t  

i f  t h e  Congres s  were t o  e s t a b l i s h  as a s t u d y  mechanism an in-  

d e p e n d e n t  body modeled a f t e r  t h e  Commission on Government Fro- 

cu remen t  or t h e  Cornmission on Federal  Paperwork,  b o t h  of which 

were e s t a b l i s h e d  by s t a t u t e .  Such a commission cou ld  be b i -  

p a r t i s a n  w i t h  r e p r e s e n t a t i v e s  of t h e  l e g i s l a t i v e  and e x e c u t i v e  

b r a n c h e s ,  as well as o t h e r  s e c t o r s  i n v o l v e d  i n  s c i e n c e  and t e c h -  

n o l o g y ,  such  a s  i n d u s t r y ,  S t a t e  and l o c a l  gove rnmen t s ,  and t h e  

academic community. 

. 

.Such  a commission would be c h a r g e d  w i t h  e s s e n t i a l l y  t h e  

same d u t i e s  and f u n c t i o n s  now s t a t ed  i n  t h e  b i l l ,  e x c e p t  t h a t  
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i ts  r e p o r t  would be addres sed  t o  t h e  Congress .  The e x e c u t i v e  

branch could  t h s n  be r e q u i r e d  by s t a t u t e  t o  respond t o  any recom- 
i 

mendat ions  inc luded  i n  t h e  r e p o r t  , and a p p r o p r i a t e  follow-up 

a c t i o n  could  be moni tored .  Th'is would p r o v i d e  g r e a t e r  a s s u r a n c e  
d 

t h a t  t h e  s t u d y  would be t r u l y  independent  and t h a t  r e s u l t i n g  

recommendations would have a broader  base of s u p p o r t  and t h a t  

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

I n  s u b m i t t i n g  comments on t h e  b i l l ,  I have recommended t h e  

e s t a b l i s h m e n t  of s u c h  a s t a t u t o r y  commission. 

We a l l  know t h a t ,  excep t  f o r  a few l a r g e  c o r p o r a t i o n s  and 
a 

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  n o t  

s u p p o r t  b a s i c  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 c a n  i d e n t i f y  a 

d i r e c t ,  t i m e l y ,  and adequa te  r e t u r n  on i t s  inves tment .  A s  a 

p o r t i o n  of t h e  F e d e r a l  Government 's  c o r p o r a t e  r e s p o n s i b i l i t y ,  

t h e r e f o r e ,  it m u s t  c o n t i n u e  t o  p r o v i d e  major s u p p o r t  for 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  i n  bo th  p h y s i c a l  and s o c i a l  sci- 

ences  and t h e  e n g i n e e r i n g  d i s c i p l i n e s .  Without  adequate  s u p p o r t  

of t h i s  k ind ,  w e  r u n  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 o u r  

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  science and technology.  Although 

no one can  t e l l  whether ,  when, and how p a y o f f s  may come from 

b a s i c  and long-range e x p l o r a t o r y  a p p l i e d  research, t h e  F e d e r a l  

Government m u s t  a s s u r e  adequa te  pros .pec t ing  t o  p r e s e r v e  t h e  

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

of knowledge from which t h e  t echno logy  base  is d e r i v e d .  T h i s  

type  of research cannot  be d i r e c t e d  nor e v a l u a t e d  i n  t h e  same 

sense as m i s s i o c - o r i e n t e d  R&D. 

- 11 - 



I do n o t  b e l i e v e  t h e r e  is any "bes t"  fo rmula  f o r  Federal  

s u p p o r t  of bas ic  r e sea rch - -a  p e r c e n t a g e  of t h e  t o t a l  R&D b u d g e t ,  

a percentage of t h e  g r o s s  naciional p r o d u c t ,  or t h e  c o n s e n s u s  of 

experts i n  v a r i o u s  d i s c i p l i n e s .  However, I bel ieve t h a t  a 

r a t i o n a l e  can  and shou ld  be deve loped  and  c r i t e r i a  e s t a b l i s h e d  

to a s s u r e  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  o t h e r  words,  I b e l i e v e  we shou ld  have a long- te rm inves tmen t  

p l a n .  

As we a l l  know, a major  p o r t i o n  of basic  r e s e a r c h  is pe r -  

formed i n  academic i n s t i t u t i o n s  and ,  hence ,  t h e r e  .has been c l o s e  

c o r r e l a t i o n  between 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 .  R e c e n t l y  

i n s t i t u t i o n a l  f u n d s  f o r  academia have been d r y i n g  up and fewer  

f e l l o w s h i p s  a r e  a v a i l a b l e .  Of  c o u r s e  t h i s  f i n a n c i a l  squeeze 

is worsened by c o s t  i n f l a t i o n .  T h i s  r e s u l t s  i n  h i g h e r  ove rhead  

costs and l e s s  research for  each d o l l a r  i n v e s t e d ;  t h a t  is, lower 

p r o d u c t i v i t y ;  and a l s o  t e n d s  t o  a t t r a c t  g r a d u a t e  s t u d e n t s  i n t o  
-- 

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

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

t r a i n i n g  programs a r e  becoming c a p t i v e  t o  c u r r e n t l y  a v a i l a b l e  

research s u p p o r t  and are n o t  n e c e s s a r i l y  c o n s o n a n t  ; w i t h  t h e  

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

meet t h e  f u t u r e  job  market. 
! 

T h i s  s i t u a t i o n  anc o t h e r  f a c t o r s ,  s u c h  as t h e  h i g h  c a p i t a l  

cost  for  r e s e a r c h  f a c i l i t i e s  i n  some areas  of  i n v e s t i g a t i o n  and 

t h e  need for  l o n g e r  term s t a b i l i t y  and m a i n t a i n i n g  a " c r i t i c a l  
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mass" l e v e l  of e f f o r t  w i t h  o p p o r t u n i t i e s  f o r  f u l l t i m e  c a r e e r  
c 

r e s e a r c h e r s ,  h a s  caused  t h e  q u e s t i o n  t o  be r a i s e d  i n  some 

qua r t e r s  as t o  whether  t h e r e , s h o u l d  be some attempt t o  de-  

c o u p l e  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 .  P e r h a p s  a t  l e a s t  an  

e v a l u a t i o n  s h o u l d  be made t o  d e t e r m i n e  what n e e d s  t o  be done 

t o  assure t h e  ma tch ing  of g r a d u a t e  t r a i n i n g  t o  t h e  f u t u r e  job 

market as well as  c o n t i n u i t y  and e f f e c t i v e n e s s  of  essent ia l  

r e s e a r c h  programs. 

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

i n  t h e  p h y s i c a l  s c i e n c e s  and e n g i n e e r i n g  have been t h e  Depar t -  

/ ,  ment of Defense  and NASA. The  r e d u c t i o n  i n  academic  s u p p o r t  by 

t h e s e  two a g e n c i e s  is c r e a t i n g  h a r d s h i p s  i n  a number of u n i v e r -  

sities which o r g a n i z e d  and s t a f f e d '  a t  r e l a t i v e l y  h i g h  l e v e l s  

b e f o r e  t h e  economy p inch .  Meanwhile o t h e r  . a g e n c i e s ,  such  as 

ERDA, have i n c r e a s i n g  b u d g e t s .  Here is a c h a l l e n g e  t o  academic  

i n s t i t u t i o n s  t o  a d a p t  t h e i r  g r a d u a t e  r e s e a r c h  programs t o  t h e  

chang ing  n a t i o n a l  p r i o r i t i e s  w i t h o u t  compromising t h e  q u a l i t y  

of t h e i r  academic  s t a n d a r d s .  With t h e  i n c r e a s i n g  emphas i s  on 

t h e  r e l a t i o n s h i p  of s c i e n c e  and t e c h n o l o g y  t o  soc ioeconomic  

needs  and o p p o r t u n i t i e s ,  academic  i n s t i t u t i o n s  may need t o  

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

across t r a d i t i o n a l  d e p a r t m e n t  d i s c i p l i n e s .  I u n d e r s t a n d  t h a t  

some u n i v e r s i t i e s  are e x p e r i m e n t i n g  a l o n g  t h e s e  l i n e s .  

L i m i t a t i o n s  - o f  t h e  P l u r a l i s t i c  System 

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

and a d v i s o r y  f u n c t i o n s  f o r  s c i e n c e  and t e c h n o l o g y  i n  t h e  White 
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House, t he re  is, I b e l i e v e ,  a need t o  reexamine  some facets  of 

our p l u r a l i s t i 5  system f o r  s u p p o r t  of R&D. The e s s e n c e  of t h e  

p l u r a l i s t i c  s y s t e m ,  as 1 p e r c e i v e  i t ,  is f o r  e a c h  Federal agency  

to  s e l e c t i v e l y  sponsor  b o t h  b a s i c  and a p p l i e d  r e s e a r c h  and t h e  
e. 

deve lopmen t  of t e c h n o l o g y  t o  meet i t s  m i s s i o n  r e q u i r e m e n t s  I 

supplemented  by t h e  N a t i o n a l  S c i e n c e  Founda t ion  s u p p o r t i n g  b a s i c  

r e s e a r c h  and s e l e c t e d  a p p l i e d  r e s e a r c h  i n  t h e  areas and d i s c i -  

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

i m p o r t a n t  c o r o l l a r y  is t h e  "bot toms-up" a p p r o a c h  which d e p n c i s  

. h e a v i l y  upon c o n s i d e r a t i o n  of ideas and p r o p o s a l s  i n i t i a t e d  by 

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

d i r e c t e d  " c z a r i s t i c "  approach  from one c e n t r a l  a u t h o r i t y .  It  is 

g e n e r a l l y  b e l i e v e d  t h a t  t h i s  h a s  c o n s i s t e n t l y  e n a b l e d  t h e  U n i t e d  

S ta tes  t o  m a i n t a i n  a s t r o n g  s c i e n t i f i c  l e a d e r s h i p  and c o m p e t i t i v e  

t e c h n o l o g i c a l  p o s i t i o n ,  i n  c o n t r a s t  t o  t h e  s h o r t c o m i n g s  of some 

n a t i o n s  i n  which t h e  gove rnmen t s  have chosen  t o  d i r e c t  and con- 

t r o l  bo th  government -sponsored  and i n d u s t r i a l  R&D. 

N o t w i t h s t a n d i n g  our  t ime-honored f a i t h  -in t h i s  a p p r o a c h ,  

t he re  are  some i n h e r e n t  i m p e r f e c t i o n s  i n  o u r  p l u r a l i s t i c  sys t em 

for s u p p o r t i n g  R&Dl such  as p e r m i s s i v e n e s s  for  o v e r l a p p i n g  and 

d u p l i c a t i o n  , compounded by o v e r l a p p i n g  and sometimes c o n f l i c t -  

i ng  m i s s i o n  o b j e c t i v e s  of v a r i o u s  a g e n c i e s .  I have p r e v i o u s l y  

c i ted  examples of these c r o s s c u t t i n g  issues t o  i l l u s t r a t e  t h e  

need for  ' s t r o n g e r  c e n t r a l  o v e r s i g h t  and c o o r d i n a t i o n .  A l s o ,  

t h e  p r e s s u r e s  of ~ i n f l a t i o n  and b u d g e t a r y  c o n s t r a i n t s  t e n d  t o  - 
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s q u e e z e  t h e  a l l o c a t i o n s  f o r  bas ic  and l o n g e r  r ange  a p p l i e d  re- 

s e a r c h  f o r  which e a c h  a g e n c y ' s  r e t u r n  on i n v e s t m e n t  is u n c e r t a i n  
o 

i n  b o t h  r e s u l t s  and t ime.  B 

I n  a d d i t i o n ,  an a t t i t u d e  a t t r i b u t e d  t o  t h e  M a n s f i e l d  

Amendment t o  d e f e n s e  a p p r o p r i a t i o n s  several  y e a r s  ago  is re- 

p u t e d  t o  c o n s t r a i n  F e d e r a l  a g e n c i e s  from s p o n s o r i n g  c e r t a i n  

basic r e s e a r c h .  Al though t h e  Mansf i e l d  Amendment p r e c l u d e d  

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

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

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

r e s o u r c e s  w i t h  other  a g e n c i e s  on a c o s t - r e i m b u r s e m e n t  bas i s .  

Such s h a r i n g  is b o t h  p e r m i s s i b l e  and d e s i r a b l e ,  p r o v i d e d  it 

does n o t  i n t e r f e r e  w i t h  w o r k  f o r  t h e  d e f e n s e  m i s s i o n ,  i n v o l v e s  

o n l y  a small p e r c e n t a g e  of a l a b o r a t o r y ' s  c a p a b i l i t y ,  does n o t  

r e s u l t  i n  expand ing  a DOD f a c i l i t y  or r e t a i n i n g  one which 

o t h e r w i s e  would be d i s c o n t i n u e d  or p o s s i b l y  r e a s s i g n e d  t o  a 

nondefense  agency ,  nor compete w i t h  e q u i v a l e n t  r e s o u r c e s  a v a i l -  

able  i n  t h e  p r i v a t e  s e c t o r .  The "Mansf i e l d  syndrome" p r o b a b l y  

a r i ses  a t  l e a s t  i n  p a r t  from a m i s u n d e r s t a n d i n g  of t h e  i n t e n t  

of t h i s  l e g i s l a t i o n  by  some o f f i c i a l s  of b o t h  DOD and c i v i l  

a g e n c i e s .  
. 

For c o n t i n u e d  success of t h e  p l u r a l i s t i c  a p p r o a c h ,  each  

agency  s p a n s o r i n g  K&D s h o u l d  be encouraged  t o  s t r i v e  for ex-  

c e l l e n c e  i n  management and a d m i n i s t r a t i o n  t o  cope  w i t h  t h e  e v e r  

i n c r e a s i n g  s o p h i s t i c a t i o n  of  p rob lems  i n v o l v i n g  s c i e n t i f i c  and 
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t e c h n o l o g i c a l  components, and t o  f o s t e r  i n t e r a g e n c y  c o o p e r a t i o n  

and 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  t h e  maximum e x t e n t  

f e a s i b l e  0 

These  l i m i t a t i o n s  i n  t h e  p l u r a l i s t i c  s u p p o r t  of R&D pro-  

v i d e  some j u s t i f i c a t i o n  €or c o n s i d e r i n g  a F e d e r a l  depar tment  of 

science and technology comprised of s e v e r a l  broad-gauge sci- 

ence and technology l a b o r a t o r i e s  t o  s u s t a i n  an adequa te  m u l t i -  

d i s c i p l i n a r y  c o r p o r a t e  l e v e l  of R&D i n  t echno logy  base a c t i v i -  

t i e s  from which m i s s i o n  a g e n c i e s  could draw as  a r e s e r v o i r .  

However, t h i s  would r e q u i r e  t h a t  adequa te  means be e s t a b l i s h e d  

for  coup l ing  t h e  R&D p lann ing  t o  m i s s i o n  agency needs a s  w e l l  a s  

f a c i l i t a t i n g  t r a n s f e r  of r e s e a r c h  r e su l t s  t o  p o t e n t i a l  users. 

M o b i l i z a t i o n  f o r  May o r  Commercial Ven tu res  -- - - 
L e t  u s  now c o n s i d e r  a n o t h e r  major 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 h i s  is t h e  m o b i l i z a t i o n  of combined 

na t ionwide  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 s o u r c e s  r e q u i r e d  t o  

deve lop  major commercial p r o d u c t s  needed t o  meet n a t i o n a l  g o a l s .  

We v e r y  s u c c e s s f u l l y  mob i l i zed  our r e s o u r c e s  f o r  t h e  development 

of r a d a r ,  nuc lea r  weapons, and o t h e r  advanced technology f o r  

World War 11. Late r  w e  s u c c e s s f u l l y  mob i l i zed  t o  a c h i e v e  our 

major g o a l s  i n  t h e  space program. Although t h e  Atomic Energy 
. 

Commission, i n  combina t ion  w i t h  a number of i n d u s t r i a l  f i rms,  

have i n v e s t e d  h e a v i l y  i n  n u c l e a r  2ower development ,  t h e r e  a r e  

a number of e x p e r t s  who debate  t h e  wisdom of t h e  F e d e r a l  

Government’s. r o l e  i n  t h i s  e n t e r p r i s e .  
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The basic, a rgument  c o n c e r n s  t h e  q u e s t i o n  of whether  t h e  

Government s h o u l d  d i r e c t l y  s u b s i d i z e  and manage such  programs or 

whe the r  i n s t e a d  it s h o u l d  prs-vide t h e  r i g h t  cl imate and incen-  

t i v e s  for  i n n o v a t i o n  by t h e  p r i v a t e  sector and i n s u r a n c e  a g a i n s t  

t h e  r i s k s ,  w i t h  s u f f i c i e n t  o v e r s i g h t  t o  a s s u r e  t h a t  t h e  p u b l i c  

is a d e q u a t e l y  p r o t e c t e d  from p o t e n t i a l  h a z a r d s .  I n  e n e r g y ,  t h i s  

p rob lem is f u r t h e r  compounded by  t h e  p o t e n t i a l  a l t e r n a t i v e s  for  

e n e r g y  s o u r c e  deve lopmen t ,  such  as  s o l a r ,  g e o t h e r m a l ,  and c o a l  

g a s i f i c a t i o n ;  as wel l  as t h e  need  fo r  emphasis on e n e r g y  con- 

s e r v a t i o n ,  and i n  some cases t h e  p r o s p e c t s  for  c o n v e r s i o n  
L 

f rom one  form of f u e l  t o  a n o t h e r .  

The e n e r g y  problem c e r t a i n l y  i n v o l v e s  major i n d u s t r i a l  

p a r t i c i p a t i o n  and t h e  u l t i m a t e  p r o d u c t s  w i l l  be c o m m e r c i a l l y  

d e l i v e r e d  t o  t h e  pub l i c  u t i l i t i e s  and t h e  u s e r s .  Because of 

. b o t h  t h e  t e c h n o l o g i c a l  and market u n c e r t a i n t i e s ,  combined w i t h  

t h e  l o n g  time frames and magn i tude  of cap i t a l  i n v e s t m e n t  -re- 

q u i r e d ,  t h e  Federal  Government m u s t  be i n v o l v e d .  The q u e s t i o n  

is--to wha t  e x t e n t  and how? Here a g a i n  is an o p p o r t u n i t y  f o r  

c r e a t i v e  t h i n k i n g  about t h e  o r g a n i z a t i o n a l  and i n s t i t u t i o n a i  

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

P u b l i c  Technology D e l i v e r y  Sys tem 
-__I---p 

Now l e t  us  c o n s i d e r  t h e  a p p l i c a t i o n  and u t i l i z a t i o n  o f  

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

p a r t n e r s h i p  roles  of t h e  Federal  Government ,  S t a t e  and l o c a l  

g o v e r n m e n t s ,  and t h e  p r i v a t e  sector i n  p u b l i c  t e c h n o l o g y  
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i n n o v a t i o n  t o  impsove 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 .  
4 

I n d u s t r  i a l  

spec ia l  t a x  

p r o d u c t i v i t y  and t h e  
e 

economy c a n  be s t i m u l a t e d  

i n c e n t i v e s ,  e n 1  i g h t  e n  ed 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 r e g u l a t i o n s ,  and i n  many o t h e r  

ways. Such a s s i s t a n c e  is i m p o r t a n t  when marke t  forces  a r e  in -  . 
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  or h i g h  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 .  B u t  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  t o  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  p u b l i c  market fo 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 g m e n t e d ,  or 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  c o n s t r a i n t s .  Such 

f a c t o r s ,  as  well 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  ro le  of Federal  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  

i n n o v a t i o n ,  t he re fo re ,  c a n  be one  of l eade r sh ip  and p r o v i d i n g  

i n c e n t i v e s  to  o the 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 

ro le  i n v o l v e s :  

- - 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 ,  

--Adapting e x i s t i n g  t e c h n o l o g y  or s p o n s o r i n g '  R&D,  
. 

- -Demonst ra 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 ,  I 

- - E s t a b l i s h i n g  Es r fo rmance  s t a n d a r d s ,  

--Removing ba 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  - 

--Employing r e g u l a t o r y  a u t h o r i t y ,  and 
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- - S u b s i d i z i n g  t h e  t r a n s i t i o n  o r  p r o v i d i n g  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  aggregs . ted  
markets and economies of scale  c r e a t e  s u f f i c i e n t  
m o t i v a t i o n  €or  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 .  LI 

To be most  e f f e c t i v e ,  t h e  F e d e r a l  a g e n c i e s  must e s t a b l i s h  

better 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  governments  and 

t h e  p r i v a t e  sector.  S i n c e  i n d u s t r i a l  resources a re  needed t o  

p roduce  goods  f o r  use by p u b l i c  i n s t i t u t i o n s  i n  improving t h e  

q u a l i t y  of t h e i r  s e r v i c e s ,  i n d u s t r i a l  c o n t r a c t o r s  shou ld  be in -  

vo lved  i n  the e a r l y  p h a s e s  of  R&D, a d a p t i v e  e n g i n e e r i n g ,  and 

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

Recen t  S t u d i e s  and Exper imen t s  
i n  Technology I n n o v a t i o n  -- --- 

Much more needs  t o  be l e a r n e d  a b o u t  p u b l i c  t e c h n o l o g y  inno- 

v a t i o n ,  i . e . ,  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  a d a p t a t i o n ,  t r a n s f e r ,  

and use  t o  b e n e f i t  b o t h  t h e  economy and t h e  q u a l i t y  of l i f e .  

Even so ,  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  

F e d e r a l  Government ' s  l e a d e r s h i p  r o l e  i n  t h e  ' t e c h n o l o g y  d e l i v e r y  

sys t em n e e d s  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 e x p e r i m e n t s  have 

been per formed or  sponsored  by F e d e r a l  a g e n c i e s  f rom wh&h 

l e s s o n s  are  b e i n g  l e a r n e d  a b o u t  t h e  p r o c e s s .  No tab le  examples  

are t h e  NASA t e c h n o l o g y  u t i l i z a t i o n  program; t h e  Housing and 

Urban Deve lopmen t ' s  " O p e r a t i o n  Break th rough"  program;  t h e  NSF 

i n t e r g o v e r n m e n t a l  s c i e n c e ,  R&D a s s e s s m e n t ,  and e x p e r i m e n t a l  

R&D i n c e n t i v e s  programs;  and t h e  NBS e x p e r i m e n t a l  t e c h n o l o g y  

- 19 - 



.- 

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  e x p e r i m e n t s  i n  a c t i v e  

t e c h n o l o g y  t r a n s f e r  methods and 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 ,  

Federal p rocuremen t  l e v e r a g e ,  and a g g r e g a t i o n  of markets common 

* 

* 

t o  a number of c i t i e s .  E x p e r i e n c e  g a i n e d  by t h e  F e d e r a l  Labora-  

tory Consor t ium f o r  Technology T r a n s f e r  is a l s o  r e l e v a n t .  T h i s  

c o n s o r t i u m  was 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  

h a s  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  a g e n c i e s ,  

c o o r d i n a t e d  t h r o u g h  t h e  N a t i o n a l  S c i e n c e  Founda t ion .  

Two r e c e n t  r e p o r t s  r e s u l t i n g  from NSF-sponsored s t u d i e s  on 

t h i s  . s u b j e c t  are i n f o r m a t i v e :  

- -"Barr iers  t o  I n n o v a t i o n  i n  I n d u s t r y :  O p p o r t u n i t i e s  
f o r  P u b l i c  P o l i c y  Changes ,"  by A r t h u r  D. L i t t l e ,  I n c . ,  
September  1973;  and 

--"Technology T r a n s f e r  and U t i l i z a t i o n , "  by t h e  N a t i o n a l  
Academy of E n g i n e e r i n g ,  F e b r u a r y  1 9 7 4 .  

A l s o  a v a i l a b l e  on t h i s  subjec t  are  two GAO r e p o r t s :  

--"Means f o r  I n c r e a s i n g  t h e  U s e  of Defense  Technology 
f o r  Urgen t  P u b l i c  Problems"  (B-175132, December 1 9 7 2 ;  
and 

--"Technoloqy T r a n s f e r  and I n n o v a t i o n  C.an Help C i t i e s  
I d e n t i f y  6;oblems and 
1 9 7 5 ) .  

A t t i t u d e s  -- 
Very  b r i e f l y  now I want 

a b o u t  hang-ups t h a t  t end  t o  

S o l u t i o n s ' '  (PSAD-75-li0, August  

t o  s h a r e  w i t h  you some t h o u g h t s  

g e t  i n  t h e  way of c r e a t i v e  t h i n k i n g  

w i t h  respect  t o  i n n o v a t i o n  i n  b o t h  p o l i c i e s  and o r ' g a n i z a t i o n s .  

F i r s t ,  I s h a l l  mentio.:  some m i s c o n c e p t i o n s  and p o s s i b l y  nega- 

t i v e  a t t i t u d e s  t h a t  a re  p r e v a i e n t  i n  some segments  of t h e  Federal 

Government i n  bo th  t h e  e x e c u t i v e  and l e g i s l a t i v e  b r a n c h e s .  A s  



we a l l  know, t h e r e  can  be i n e r t i a  a g a i n s t  change  o r  a t e n d e n c y  

to  p r e s e r v e  t h e  s t a t u s  quo--the l e t '  s -not - rock- the-boat  a t t i t u d e .  

Also ,  t h e r e  is a comxonernisconception of t h e  meaning of  

p u b l i c  a c c o u n t a b i l i t y .  I n  GAO we t h i n k  of th ree  types of 

a c c o u n t a b i l i t y .  

1. F i n a n c i a l  a c c o u n t a b i l i t y  which implies compl i ance  
w i t h  s t a t u t o r y  mandates  and f i s c a l  i n t e g r i t y ,  

2. Economy and e f f i c i e n c y  which i n c l u d e  r e s o u r c e  
u t i l i z a t i o n  and s tewardship,  and 

3 .  Program r e s u l t s  or m i s s i o n  accompl i shmen t s .  

There a re  t h o s e  who b e l i e v e  t h a t  f i n a n c i a l  a c c o u n t a b i l i t y  is  

t h e  most  i m p o r t a n t  and i n t e r p r e t  t h i s  t o  mean t h a t  e v e r y  F e d e r a l  

d o l l a r  shou ld  be t agged  w i t h  a program d i r e c t i v e ,  management con- 

t r o l ,  and Government owner sh ip  of whatever  r e s u l t s  from i ts  

e x p e n d i t u r e .  

I b e l i e v e  t h e r e  a r e  s i t u a t i o n s  i n  which a b roade r  v iew of 

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

d i r e c t i o n  and management by  t h e  Government nor  F e d e r a l  owner sh ip  

of t h e  r e s u l t i n g  p r o d u c t .  I n  such  cases ,  t h e  p r o p e r  q u e s t i o n  t o  

ask is whether  or n o t  F e d e r a l  f u n d s  are  b e i n g  w i s e l y  s p e n t  i n  

t h e  p u b l i c  i n t e r e s t ,  such  as s t i m u l a t i n g  or impeding i n n o v a t i o n  

i n  t h e  n a t i o n a l  i n t e r e s t .  Some examples  t h a t  come t o  mind are 
- 

t h e  F e d e r a l  p o l i c i e s  w i t h  respect  t o  p a t e n t  l i c e n s i n g ,  r e imburse -  

ment of i n d u s t r i a l  c o n t r a c t o r s '  c o s t s  for i n d e p e n d e n t  r e s e a r c h  

and development ,  and t h e  F e d e r a 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  e d u c a t i o n .  .. 
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A l s o ,  sorn,e F e d e r a l  p rocurement  p o l i c i e s  and r e g u l a t i o n s  have 

not been des igned  i n  t he  c o n t e x t  of whether  t h e y  h e l p  or impede 

technology i n n o v a t i o n  i n  t h e  -publ ic  i n t e r e s t .  The  E x p e r i m e n t a l  

Technology I n c e n t i v e s  Program ( E T I P )  a t  t h e  N a t i o n a l  Bureau of 

S t a n d a r d s  is conce rned  w i t h  e f f o r t s  t o  a l l e v i a t e  t h i s  s i t u a t i o n .  

T h i s  program i n v o l v e s  t h e  d e s i g n  and c o n d u c t  of e x p e r i m e n t s  i n  

close c o o p e r a t i o n  w i t h  o t h e r  a g e n c i e s  w i t h  respect t o  Federal 

p rocuremen t  p o l i c i e s  and r e g u l a t i o n s .  I n  t h e  procurement  area 

t h e  e x p e r i m e n t s  a r e  desiGned t o  measure t h e  impact  of Government 

p rocuremen t  l e v e r a g e  t h r o u g h  spec ia l  i n c e n t i v e s  f o r  s u p e r i o r  

pe r fo rmance  and l i f e - c y c l e  c o s t i n g ,  i n  c o n t r a s t  t o  t h e  t r a d i -  

t i o n a l  l o w e s t  p r ice  method of buy ing .  E T I P ' s  r e g u l a t o r y  in -  

t e res t s  f o c u s  on t h e  impact  on t e c h n o l o g y  i n n o v a t i o n  of v a r i o u s  

types of r e g u l a t i o n .  

A n e g a t i v e  a t t i t u d e  i n  some Government c i r c l e s  is t h a t  

i n d u s t r i a l  m o t i v e s  a re  s u s p e c t  and p r o f i t  is a d i r t y  word. I t  

must  be r e c o g n i z e d  t h a t  a v i a b l e  h i g h  t e c h n o l o g y  i n d u s t r y ,  bo th  

l a r g e  and s m a l l ,  is e s s e n t i a l  t o  our  economy and t h e  a c h i e v e -  

ment of spec i f ic  n a t i o n a l  g o a l s .  I t  must ,  t h e r e f o r e ,  be under-  

s t o o d  t h a t  i n d u s t r y  n a t u r a l l y  e x p e c t s  and F e d e r a l  p o l i c i . e s  s h o u l d  -. 
r e c o g n i z e  t h e  need t o  e a r n  p r o f i t  and r e t u r n  on i n v e s t m e n t  corn-. 

m e n s u r a t e  w i t h  t h e  r i s k s  i n v o l v e d  i n  each  new v e n t u r e .  T h i s ,  o f  

course,  mus t  be b a l a n c e d  a g a i n s t  p u b l i c  p r o t e c t i o n  from monopo- 

l i s t i c  a d v a n t a g e  and excessive p r o f  i t s  i n  n o n c o m p e t i t i v e  c a p t i v e  

markets. 
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T h e r e  arer o t h e r  a t t i . t u d e s  which e a c h  of u s  may s h a r e  t o  a 

g r e a t e r  or lesser e x t e n t .  We t e n d  t o  hold  our t r a d i t i o n a l  i n s t i -  

t u t i o n s  i n  h i g h  esteem and smetimes our p r ide  and n o s t a l g i c  

a f f e c t i o n  b lock  a c c e p t a n c e  of change .  Each of us  a l s o  t e n d s  

t o  be p a r o c h i a l  and somewhat b iased  w i t h  respect t o  t h e  import- 

a n c e  and n e e d s  of ou r  own i n s t i - t u t i o n s  and we, t h e r e f o r e ,  o v e r -  

s t a t e  our  p a r t i c u l a r  problems and c o n c e r n s .  I n  a d d i t i o n ,  we are 

beho lden  t o  o u r  c o n s t i t u e n t s  and it is sometimes d i f f i c u l t  t o  

r e c o n c i l e  t h e i r  i n t e r e s t s  w i t h  our n a t i o n a l  commitment,  We a re  

a l s o  proud and j e a l o u s  of ou r  own c r e a t i v i t y  and ,  hence ,  r e l u c t a n t  

t o  a d o p t  lessons l e a r n e d  from f o r e i g n  n a t i o n s .  To a c h i e v e  t h e  

f u l l e s t  p o s s i b l e  r e a l i z a t i q n  of our s c i e n c e  and t e c h n o l o g y  p o t e n -  

t i a l s  we must  r e c o g n i z e  t h a t  i n d i v i d u a l  i n t e r e s t s  do n o t  neces -  

s a r i l y  add up t o  t h e  n a t i o n a l  i n t e r e s t ,  and some i n d i v i d u a l  

p r e f e r e n c e s  must  be s u b o r d i n a t e d .  

C o n c l u s i o n  - 
I h a v e  p u r p o s e l y  emphas ized  t h e  r o l e  of  t h e  Federal Govern- 

ment as t h e  major p a r t n e r  b e c a u s e  of i t s  p ro found  impact on t h e  

s t r u c t u r e  and m o t i v a t i o n s  w i t h i n  and i n t e r r e l a t i o n s  among a l l  

components  of our s c i e n c e  and t e c h n o l o g y  e s t a b l i s h m e n t .  I n  con- 

elusion, however ,  I b e l i e v e  t he re  a re  b o t h  n e e d s  and o p p o r t u n i t i e s  
. 

for  i n n o v a t i o n  n o t  o n l y  i n  t h e  d e s i g n  of R&D o r g a n i z a t i o n s  b u t  a l s o  

i n  t h e  g o v e r n i n g  p o l i c i e s  and i n s t i t u t i o n a l  r e l a t i o n s h i p s  th rough-  

o u t  t h e  e n t i r e  s t r u c t u r e  of our s c i e n c e  and t e c h n o l o g y  e n t e r p r i s e .  

The ro l e  of each component or s p e c i a l t y  u n i t  n e e d s  t o  be re- 

examined w i t h  a v iew toward s t r e n g t h e n i n g  t h e  h e a l t h  and vitality 
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of our n a t i o n w i d e  team e f f o r t  t o  a c h i e v e  our  n a t i o n a l  o b j e c t i v e s  

and m a i n t a i n  our  i n t e r n a t i o n a l  l e a d e r s h i p .  
m- 

During t h e  n e x t  few d a y s ,  a s  you t h i n k  about  and d i s c u s s  inno-  
> 

v a t i v e  i d e a s  and e x p e r i m e n t s  i n  t h e  d e s i g n  of R & D  o r g a n i z a t i o n s ,  I 

u r g e  you t o  e x e r c i s e  u n f e t t e r e d  i m a g i n a t i o n  and v i s i o n ,  tempered 

o n l y  by t h e  p r a g m a t i c  r e a l i t i e s  of l i f e  and human b e h a v i o r .  

Thank you. 

. 

i 
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: ; I  .i., 

Dear Ms. Dotson: 

In response  to your l e t t e r  of August 11, we a r e  enclosing a 
photograph of Mr. Staats and a copy of h i s  b iography .  A t  t h i s  
t i m e ,  r-re are z n a b l e  to provide you w i t h  a ?ress release or copy 
of h i s  speech. 

Ve ,would lfka t o  add some information which is n o t  included 
in h i s  b iography ,  b u t  may be of interest to those attending the 
NCAR. 14r. S t a a t s '  jlnterest i n  s c i e n c e  policy and o r g a n i z a t i o n  
d a t e s  back t o  World War 11. He p a r t i c i p a t e d  in t h e  development 
of the l e g f s l a t i o n  which e s t a b l i s h e d  the  National Science 
Foundation, and later while Deputy Director  of the  Bureau a f  
the Budget,  h e l p e d  d r a f t  and t e s t i f i e d  in s u p p o r t  of t h a  l e g i s -  
lation whlch established tho O f f  ice o f  Science and Technology 
in 5 9 6 2 .  Ife has  gfven cOngLeSS%Onal testimony many times on 
i s s u e s  invo lv ing  science and technology, and m e t  recent ly ,  in 
June 1975, he t e s t i f i e d  b e f o r e  the House Committee on Sc ience  
and Technology on F e d e r a l  policy, p l a n s  and organization for 
science and technology (M.R. 4461 The National Sc ience  P o l i c y  
and Organization Act of 1975). Mr, S t a a t s  also fs a s t a t u t o r y  
member of the Technology Assessment Advisory Council to the 
Off ice  of Technology Assessment. 

If you would like a d d i t i o n a l  i n f g r m a t l o n ,  please let me know. 

Sincerely, 

(SIGNED) S.V.KENDER 
S y l v i a  Kender 
Secretary t o  the 
COMPTROLLER GENERAL 

Enclosures 






