
REPORT OF THE ,. 
COMPTROLLER GENERAL 
OF THE UNITED STATES 

eographical Distribution 
f Federal Science Funds 
o Colleges And Universities 

%?4n!2/7 

~ 

This report provides data on the geographical 
distribution patterns of Federal research and 
development and other funds to colleges and 
universities, information on Federal programs 
established in the 1960s to strengthen acade- 
mic science, and factors accounting for prog- 
ress by universities in competing for Federal 
research and development funds. Some prog- 
ress has been made in achieving a more bal- 
anced geographical distribution of Federal 
science funds, but the change has not been 
extensive. 
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COMPTROLLER GENERAL OF THE UNITED SXATZS 
WASHINGTON. D.C. 20548 

The aonorable James B. P e a r s o n  
Uni ted  S t a t e s  S e n a t e  

Dear S e n a t o r  Pearson: 

* I n  a c c a r d a n c e  w i t h  your l e t t e r  d a t e d  May 1 2 ,  1975,  and 
s u b s e q u e n t  d i s c u s s i o n s  w i t h  your o f f i c e ,  w e  a n a l y z e d  d a t a  
on t h e  g e o g r a p h i c a l  d i s t r i b u t i o n  of Federal  research and 

c deve lopment  f u n d s  t o  c o l l e g e s  and u n i v e r s i t i e s ,  examined 
i n f o r m a t i o n  and d a t a  on some of t h e  Federal  programs es tab-  
l i s h e d  i n  t h e  1960s t o  s t r e n g t h e n  academic s c i e n c e ,  and 
i n q u i r e d  i n t o  f a c t o r s  a c c o u n t i n g  f o r  p r o g r e s s  by some u n i-  
v e r s i t i e s  i n  competing f o r  F e d e r a l  r e s e a r c h  and development  
funds .  Each of these matters is summarized below.  D e t a i l s  
a re  i n c l u d e d  i n  t h e  three append ixes .  

GEOGRAPBICAL DISTRIBUTION Or" FEDERAL 
FUNDS TO COLLEGES AND UNIVERSITIES 

The Federal  Government p r o v i d e s  c o n s i d e r a b l e  f u n d s  t o  
co l leges  and u n i v e r s i t i e s  f o r  both s c i e n c e  and nonscience 
a c t i v i t i e s .  The l a t t e r  i n c l u d e s  a broad  spec t rum of  f u n d s  
f o r  c o l l e g e s ,  u n i v e r s i t i e s ,  and s t u d e n t s  which  a re  not 
s p e c i f i c a l l y  re la ted  t o  s c i g n c e  and e n g i n e e r i n g .  S c i e n c e  
funds p r o v i d e d  i n  1 9 7 4  amounted t o  $ 2  b i l l i o n  f o r  research 
and development  and $ 6 5 1  m i l l i o n  for r e s e a r c h  and development  
p l a n t  and equipment ,  t r a i n i n g ,  e d u c a t i o n ,  and o t h e r  science 
a c t i v i t i e s .  About $1.7  b i l l i o n  w a s  p r o v i d e d  for n o n s c i e n c e  
a c t i v i t i e s .  

Geograph ica l  d i s t r i b u t i o n  o €  Federal f u n d s  t o  co l leges  
and u n i v e r s i t i e s  h a s  broadened i n  t h e  p a s t  decade. T h i s  is 
t r u e  of  t o t a l  f u n d s  and s c i e n c e  funds. Although t h e  change 
i n  d i s t r i b u t i o n  p a t t e r n s  h a s  n o t  been e x t e n s i v e ,  i t  d o e s  
show t h a t  f l e x i b i l i t y  e x i s t s  in F e d e r a l  f u n d i n g  o f  s u c h  
i n s t i t u t i o n s .  

The  t o p  100 i n s t i t u t i o n s  i n  1964 r e c e i v e d  85  p e r c e n t  
I - of  t o t a l  Federal  f u n d s ,  whereas  t h e  t o p  1 0 0  i n s t i t u t i o n s  i n  

1 9 7 4  r e c e i v e d  o n l y  6 6  pe r cen t .  T h i s  f u n d i n g  s h i f t  is p r i -  
m a r i l y  a t t r i b u t a b l e  t o  t h e  l a r g e  i n c r e a s e  i n  F e d e r a l s u n d -  

Federal  funds t o  c o l l e g e s  and u n i v e r s i t i e s  i n  1 9 6 4  was f o r  
i n g  of  nonscience a c t i v i t i e s .  While o n l y  6 p e r c e n t  o f  
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n o n s c i e n c e  a c t i v i t i e s ,  it was n e a r l y  40 p e r c e n t  i n  1 9 7 4 .  ( S e e  
app. I ,  p.  8 . )  I n s t i t u t i o n s  i n  g e o g r a p h i c a l  r e g i o n s  r e c e i v i n g  
smaller shares  of Federal s c i e n c e  f u n d s  t e n d  t o  r e c e i v e  l a r g e r  
s h a r e s  of t h e  nonsc i ence  funds .  Thus t o t a l  F e d e r a l  funds  t o  
c o l l e g e s  and u n i v e r s i t i e s  are more e v e n l y  d i s t r i b u t e d  geograph i-  
c a l l y  t h a n  are F e d e r a l  s c i e n c e  f u n d s . '  (See  app. I ,  p. 11.) 

I n  1965 t h e  P r e s i d e n t  e x p r e s s e d  conce rn  t h a t  Federal 
research and development funds  were c o n c e n t r a t e d  a t  a small 
number of col leges  and u n i v e r s i t i e s .  He d i r e c t e d  F e d e r a l  
a g e n c i e s  t o  b u i l d  u p  academic e x c e l l e n c e  i n  every part  of t h e  
c o u n t r y .  The top 20 i n s t i t u t i o n s  i n  1 9 6 4  r e c e i v e d  abou t  
47 p e r c e n t  of Federal r e s e a r c h  and development  funds .  I n  
1 9 7 4  t h e  c o n c e n t r a t i o n  had l e s s e n e d  somewhat, t o  about 
4 0  p e r c e n t .  (See app. I ,  p. 1 9 . )  I n s t i t u t i o n s  compr i s ing  
t h e  t o p  20 v a r i e d  between 1 9 6 4  and 1 9 7 4 .  O u r  a n a l y s i s  shows 
t h a t  i n s t i t u t i o n s  compr i s ing  t h e  t o p  20 r e s e a r c h  and develop- 
ment r e c i p i e n t s  i n  1 9 6 4  r e c e i v e d  o n l y  38  p e r c e n t  of F e d e r a l  
research and development funds  i n  1 9 7 4 ,  a d e c l i n e  of 9 per- 
c e n t .  (See app. I ,  p. 2 0 . )  

During t h e  p a s t  decade t h r e e  i n s t i t u t i o n s  have 
advanced i n t o  t h e  top 20 r e c i p i e n t s  and 8 have advanced 
i n t o  t h e  t o p  50 r e c i p i e n t s .  T h i s  s h i f t  of f u n d s  among in-  
s t i t u t i o n s  d o e s  n o t  show up a s  a l a r g e  change when ana lyzed  
by broad g e o g r a p h i c a l  r e g i o n s  because  p a r t  of t h e  s h i f t  is 
i n t r a r e g i o n a l .  (See app. I ,  p .  21 . )  

We found t h a t  t h e r e  was a f a i r l y  c l o s e  c o r r e l a t i o n  
between t h e  r e g i o n a l  d i s t r i b u t i o n  of Federal research and 
development  funds  and t h e  g e o g r a p h i c a l  l o c a t i o n  of s c i e n c e  
manpower a s s o c i a t e d  w i t h  t h e  c o l l e g e s  and u n i v e r s i t i e s- -  
e n r o l l m e n t  of g r a d u a t e  s c i e n c e  and e n g i n e e r i n g  s t u d e n t s ,  
award of Ph. D.  degrees ,  and employment of s c i e n c e  and 
e n g i n e e r i n g  Ph. D . s .  (See app. I ,  pp. 1 3  and 14.) 

FEDERAL SCIENCE DEVELOPMENT PROGMMS 

The memorandum s u b m i t t e d  w i t h  your  r e q u e s t  i d e n t i f i e d  
t h e  f o l l o w i n g  Federal  programs as  be ing  i n i t i a t e d  i n  r e s p o n s e  
t o  t h e  conce rn  e x p r e s s e d  i n  t h e  P r e s i d e n t ' s  1 9 6 5  message. 

- - Nat iona l  S c i e n c e  F o u n d a t i o n ' s  S c i e n c e  Development 
Program. 

- - Nat iona l  Science F o u n d a t i o n ' s  C o l l e g e  S c i e n c e  Improve- 
m e n t  Program. 

--Department of H e a l t h ,  Edlzcation,  and W e l f a r e ' s  
S t r e n g t h e n i n g  Developing I n s t i t u t i o n s  Program. 
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--Department of D e f e n s e ' s  P r o j e c t  THEMIS. 

Although it w a s  i n t e n d e d  t o  have an impact on t h e  
g e o g r a p h i c a l  d i s t r i b u t i o n  of sc ience f u n d s ,  t h e  S c i e n c e  
Development Program had t h e  much b roade r  o b j e c t i v e  of  
d e v e l o p i n g  and improving i n s t i t u t i o n s  'not c o n s i d e r e d  ou t-  
s t a n d i n g  i n  t h e  s c i e n c e s .  E l i g i b i l i t y  f o r  t h i s  program was 
based on t h e  p o t e n t i a l  for  i n s t i t u t i o n s  and depa r tmen t s  t o  
make marked s c i e n c e  improvements i n  a s h o r t  p e r i o d .  Over 
1 0 0  i n s t i t u t i o n s  r e c e i v e d  awards under t h i s  'program. 

The N a t i o n a l  Science Founda t ion  t e r rn ina t ed  t h e  program 
i n  1972. The Foundat ion  s a i d  t ha t  t h e  program had s u b s t a n-  
t i a l l y  accomplished i ts  o b j e c t i v e s  and t h a t  t h e  Na t ion  had 
enough Ph. Do-gr a n t i n g  u n i v e r s i t i e s  c a p a b l e  of h i g h- q u a l i t y  

demands i n  a l l  b u t  a few s p e c i a l i z e d  areas. 

A J u n e  1975 s t u d y  by t h e  N a t i o n a l  Board on Graduate 
E d u c a t i o n  found t h a t  t h e  S c i e n c e  Development Program had 
c o n t r i b u t e d  t o  improvements a t  funded i n s t i t u t i o n s .  The 

1 s t u d y  also conc luded  t h a t  t h e  program had ach ieved  i t s  ob- 
j e c t i v e  of a wider  d i s p e r s i o n  of s c i e n c e  funds .  The s t u d y  
p o i n t e d  o u t  t h a t  t h e  two g o a l s ,  d i s p e r s i n g  of f u n d s  on a 
g e o g r a p h i c a l  b a s i s  and d e v e l o p i n g  of p romis ing  i n s t i t u t i o n s  
i n t o  o u t s t a n d i n g  ones ,  are n o t  e x a c t l y  compa t ib l e .  Many of 
t h e  funded i n s t i t u t i o n s  were i n  g e o g r a p h i c a l  a r e a s  hav ing  
u n i v e r s i t i e s  a l r e a d y  c o n s i d e r e d  o u t s t a n d i n g  i n  science. 
(See app. 11, pp. 24  t o  2 7 . )  

. science r e s e a r c h  and e d u c a t i o n  t o  meet c u r r e n t  and p r o j e c t e d  

T h e  College S c i e n c e  Improvement Program was s t a r t e d  i n  
1 9 6 7  by t h e  N a t i o n a l  S c i e n c e  Founda t ion  t o  improve t h e  
science c a p a b i l i t i e s  of p redominan t ly  unde rg radua te  i n s t i t u -  
t i o n s .  Undergradua te  i n s t i t u t i o n s  a r e  i m p o r t a n t  t o  t h e  
N a t i o n ' s  s t r e n g t h  i n  s c i e n c e  e d u c a t i o n  b u t  have a small role  
a s  r e s e a r c h  and development p e r f o r m e r s ,  because  r e s e a r c h  and 
development  a t  colleges and u n i v e r s i t i e s  t e n d s  t o  be t h e  
p r o v i n c e  of i n s t i t u t i o n s  g r a n t i n g  d o c t o r a l  d e g r e e s  i n  s c i e n c e  
and e n g i n e e r i n g .  Therefore,  w e  b e l i e v e  t h i s  program cou ld  
n o t  have been ex?ec ted  t o  have much inpact on b u i l d i n g  up re- 
search c a p a b i l i t y  a t  t h e  funded i n s t i t u t i o n s .  

The American Counc i l  on E d u c a t i o n ' s  1 9 7 1  s t u d y  of t h e  
C o l l e g e  S c i e n c e  Improvement Program found t h a t  s t u d e n t s  i n  
t h e  r e c i p i e n t  s c h o o l s  were more l i k e l y  t o  a s p i r e  t o  Ph. D .  
d e g r e e s  and t o  Dlan on do ing  r e s e a r c h  a s  p a r t  of t h e i r  
f u t u r e  work. A 1 9 7 2  N a t i o n a l  S c i e n c e  Foundat ion  p o s i t i o n  
pape r  conc luded  t h a t  t h e  p r o g r a m ' s  o b j e c t i v e s  h a d -  been m e t ;  
however, the paper s t a t e d  t h a t  t h e  program was n o t  i n t e n d e d  

3 



.- .--_ 

B-117219 

t o  be  an  e q u a l i z e r  of e x c e l l e n c e  and t h a t  d i s p e r s i n g  funds  
on a g e o g r a p h i c  bas i s  was not c o n s i d e r e d  p a r t i c u l a r l y  de- 
s i r a b l e .  Data i n  t h e  p o s i t i o n  paper showed t h a t  i n s t i t u -  
t i o n s  e l i g i b l e  for  a major p a r t  of program funds  were n o t  
e v e n l y  s p r e a d  g e o g r a p h i c a l l y .  The Foundat ion  t e r m i n a t e d  t h e  
program i n  1973. (See app. 11, pp. 28 t o  3 0 . )  

The S t r e n g t h e n i n g  Developing I n s t i t u t i o n s  Program is 
c o n s i d e r e d  by t h e  Department of H e a l t h ,  E d u c a t i o n ,  and 
Welfare t o  be a nonsc i ence  program. I t  is n o t  d i r e c t e d  a t  a . 
ba lanced  geograph ic  d i s p e r s i o n  of funds .  E l i g i b l e  i n s t i t u -  
t i o n s  are t h o s e  t h a t  are s t r u g g l i n g  for s u r v i v a l  because  of 
f i n a n c i a l  and o t h e r  problems.  Many of t h e s e  i n s t i t u t i o n s  
are i n  t h e  Sou th  and have p redominan t ly  m i n o r i t y  s t u d e n t  
e n r o l l m e n t s .  (See app. 11, p. 30.) 

P r o j e c t  THEMIS, i n i t i a t e d  i n  1967, prov ided  r e s e a r c h  
funds  t o  7 8  c o l l e g e s  and u n i v e r s i t i e s  which were n o t  h e a v i l y  
engaged i n  Department of Defense- sponsored research and develop-  
ment. These  i n s t i t u t i o n s  were l o c a t e d  i n  4 1  S ta tes  and t h e  
D i s t r i c t  of Columbia. One of t h e  o b j e c t i v e s  of the program 
was t o  a c h i e v e  a wider  d i s t r i b u t i o n  of r e s e a r c h  funds .  Over 
80 p e r c e n t  of t h e  r e c i p i e n t  i n s t i t u t i o n s  ranked 5 0 t h  or lower  
i n  F e d e r a l  research and development  s u p p o r t .  F i sca l  y e a r  1969  
was t h e  f i n a l  y e a r  f o r  new THEMIS awards .  THEMIS fund ing  of 
ongoing p r o j e c t s  ended i n  f i s c a l  y e a r  1971. THEMIS was termi- 
n a t e d  because  of c o n g r e s s i o n a l  conce rn  t h a t  u n i v e r s i t y  develop-  
ment was more r e l e v a n t  t o  t h e  m i s s i o n  of t h e  N a t i o n a l  S c i e n c e  
Founda t ion  t h a n  t o  t h e  Department of Defense .  ( S e e  app. 11, 
pp. 3 1  and 32.) 

During t h e  1964-76 p e r i o d ,  many i n s t i t u t i o n s  made con- 
s i d e r a b l e  p r o g r e s s  i n  compet ing f o r  Federa l  r e s e a r c h  and de- 
velopment  funds .  Twenty u n i v e r s i t i e s  e x p e r i e n c e d  more t h a n  
200 p e r c e n t  growth i n  F e d e r a l  r e s e a r c h  and develornent funds  re- 
c e i v e d ,  and e i g h t e e n  u n i v e r s i t i e s  g a i n e d  by 150 t o  200 p e r c e n t .  
During t h e  same p e r i o d ,  t o t a l  Federal research and development  
f u n d s  awarded t o  u n i v e r s i t i e s  i n c r e a s e d  by about 127 p e r c e n t .  

We v i s i t e d  f o u r  u n i v e r s i t i e s :  t h e  U n i v e r s i t y  of 
C a l i f o r n i a  a t  San Diego, t h e  U n i v e r s i t y  of Alabama a t  Birming- 
ham, Colorado  S t a t e  U n i v e r s i t y ,  and Boston U n i v e r s i t y .  Each 
of  these  i n s t i t u t i o n s  e x p e r i e n c e d  a g r e a t e r  t han  200  p e r c e n t  
increase i n  Federal r e s e a r c h  and development funds  d u r i n g  t h e  
1964-74 p e r i o d .  We met w i t h  a d m i n i s t r a t o r s  and r e s e a r c h e r s  

t he se  u n i v e r s i t i e s .  (See app. 111, g.  3 3 . )  
- t o  discuss t h e  f a c t o r s  a c c o u n t i n g  f o r  t h e  p r o g r e s s  made by 
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V a r i o u s  f a c t o r s  c i t e d  as a c c o u n t i n g  f o r  t h e  u n i v e r s i t i e s '  
p r o g r e s s  i n  competing f o r  Federal  research and development  
f u n d s  i n c l u d e  

- - r e c r u i t i n g  o u t s t a n d i n g  researchers able  t o  a t t r a c t  
f u n d s ,  

--commitment by t h e  u n i v e r s i t y  a d m i n i s t r a t i o n  t o  a 
s t r o n g  r e s e a r c h  program, 

- - c r e a t i n g  t h e  proper academic envi ronment  t o  encourage  
research by t h e  f a c u l t y ,  

- - e s t a b l i s h i n g  endowed c h a i r s  t o  h e l p  r e c r u i t  out- 
s t a n d i n g  s c i e n t i s t s  , 

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

- - loca l  community s u p p o r t ,  and 

- - Federa l  s c i e n c e  development  programs.  

Development of s c i e n c e  a t  t h e  co l leges  and u n i v e r s i t i e s  
depends ,  i n  l a r g e  measure ,  on c o m m i t m e n t s  t o  t h a t  end by 
l e a d e r s  a t  t h e  i n d i v i d u a l  i m s t i t u t i o n s ,  t h e i r  gove rn ing  
bodies ,  and S t a t e  governments .  The  F e d e r a l  Government is 
o n l y  one of s e v e r a l '  p a r t n e r s ,  

We have n o t  o b t a i n e d  agency comments on t h i s  r e p o r t .  
Our work was l i m i t e d  p r i m a r i l y  t o  a n a l y z i n g  p u b l i s h e d  s t a t i s -  
t i c s  and o t h e r  d a t a .  The i n t e n t i o n  of your o f f i c e  t c  s o l i c i t  
comments from c o l l e g e s  and u n i v e r s i t i e s  s h o u l d  p r o v i d e  in-  
s i g h t  i n t o  t h e  issues  r e l a t i n g  to d i s t r i b u t i n g  of F e d e r a l  re- 
search and development  funds .  You might  c o n s i d e r  e x p l o r i n g  
w i t h  t h e  u n i v e r s i t i e s  

- - the  " b r a i n  d r a i n "  e f f e c t  where s c i e n t i s t s  m i g r a t e  
t o  u n i v e r s i t i e s  r ecogn ized  a s  a l r e a d y  hav ing  ou t-  
s t a n d i n g  r e s e a r c h  t a l e n t ;  

- - the e f f o r t s  made by u n i v e r s i t i e s  t o  deve lop  c a p a b i l i t y  
i n  research a r e a s  r e c e i v i n g  i n c r e a s e d  F e d e r a l  fund ing  
i n  r e c e n t  y e a r s  o r  a r e a s  l i k e l y  t o  r e p r e s e n t  a n a t i o n a l  
p r i o r i t y  i n  t h e  f u t u r e ;  

. -- the f a c t o r s  which  a c c o u n t  f o r  u n i v e r s i t i e s  hav ing  
more success i n  obtaining r e s e a r c h  f u n d s  from some 
Federal a g e n c i e s  t h a n  from o t h e r s ;  e . g . ,  Federa l  

5 
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a g e n c i e s  u s i n g  o u t s i d e  peer rev iew p a n e l s  v e r s u s  
F e d e r a l  a g e n c i e s  r ev i ewing  r e s e a r c h  p r o p o s a l s  w i t h-  
o u t  o u t s i d e  p e e r  review;  

-- the problem of s u p p o r t i n g  a s p i r i n g  young f a c u l t y  
members who are n o t  y e t  a b l e  t o  e f f e c t i v e l y  compete 
w i t h  e s t a b l i s h e d  s c i e n t i s t s  i n  a p e e r  rev iew award 
system; 

- - the need f o r  a n o t h e r  major F e d e r a l  e f f o r t  t o  b u i l d  
up s c i e n c e  s t r e n g t h  a t  u n i v e r s i t i e s  i n  r eg ions  w i t h  
few s t r o n g  s c i e n c e  c e n t e r s  of l e a r n i n g ;  and 

-- the i n i t i a t i v e s  by u n i v e r s i t i e s  t o  emphasize  t h e  re- 
search aspect of t h e i r  m i s s i o n s  and t o  secure f i n a n-  
c i a l  a s s i s t a n c e  i n  b u i l d i n g  r e s e a r c h  c a p a b i l i t y  from 
t h e  S ta tes  and from o t h e r  s o u r c e s .  

We s h a l l  be i n  t ouch  w i t h  your  o f f i c e  w i t h i n  t h e  n e x t  
few days  t o  d i s c u s s  the release of t h i s  r e p o r t  t o  a g e n c i e s ,  
c o n g r e s s i o n a l  commit tees ,  and o t h e r  i n t e r e s t e d  pa r t i e s .  I f  
w e  can  be of f u r t h e r  a s s i s t a n c e ,  p l e a s e  a d v i s e  us.  

S i n c e r e l y  y o u r s ,  

C o m p t r o l l e r  G e n e r a l  
of t h e  Un i t ed  S t a t e s  
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GEOGRAPHICAL DISTRIBUTION OF FEDERAL FUNDS 
TO COLLEGES AND UNIVERSITIES 

Fede ra l  funds ( s c i ence  and nonscience funds)  t o  
c o l l e g e s  and u n i v e r s i t i e s  have inc reased  from $ 1 . 6  b i l l i o n  
i n  1 9 6 4  t o  $4.5 b i l l i o n  i n  1 9 7 4 .  I n  1964 t h e  top 
1 0 0  i n s t i t u t i o n s  r ece ived  85 pe r cen t  o f  t h e  funds ,  whereas 
i n  1974 t hey  r ece ived  on ly  6 6  pe r cen t ,  - -  a cons ide rab l e  decrease  
i n  t h e  concen t r a t i on  of  t o t a l  funds.  

I n  1 9 6 4 ,  $1.5 b i l l i o n ,  o r  44 p e r c e n t ,  o f  the Fede ra l  
funds  t o  colleges and u n i v e r s i t i t e s  w a s  for  science- - re-  
sea rch  and development tR&D)  R&D p l a n t  and euuipment, 
t r a i n i n g  funds ,  e tc .  I n  1974 Fede ra l  funds  for  s c i e n c e  
amounted t o  $2 .7  b i l l i o n ,  or  61 pe rcen t  o f  t h e  Fede ra l  
funds t o  such i n s t i t u t i o n s .  The funding of s c i e n c e  a c t i v i t i e s  
has  n o t  kep t  pace w i t h  t h e  funding of nonscience a c t i v i t i e s .  
(See f i g .  1.) - 

Over t h e  same 10-year pe r iod ,  the p ropo r t i on  of  Federal. 
science funds  f o r  R&D ve r sus  o*lher s c i ence  a c t i v i t i e s  ( p l a n t  
and equipment, t r a i n i n g ,  educa t i on ,  e tc . )  has  v a r i e d  con- 
s i d e r a b l y .  I n  1964 about  6 3  p e r c e n t  o f  t h e  s c i e n c e  funds 
were f o r  R&D. This  decreased  t o  57 pe rcen t  i n  1 9 6 7 ,  ref lect-  
ing ,  i n  p a r t ,  added emphasis on i n s t i t u t i o n a l  development 
programs du r ing  t h e  mid-1960s. By 1 9 7 4  R&D had i nc r ea sed  
t o  7 6  pe r cen t  of  t h e  Fede ra l  s c i e n c e  funds. 

There ha s  a l s o  been a s l i g h t  change i n  t h e  type  o f  
r e s e a r c h  done by c o l l e g e s  and un ivers i t i e - s .  F e d e r a l  fund-  
i n g  of b a s i c  o r  fundamental r e sea r ch  a t  such i n s t i t u t i o n s  
h a s  decreased from about  79 pe rcen t  i n  1964 t o  about  76  
pe r cen t  i n  1 9 7 2 .  The Nat iona l  Science  Foundation (NSF) 
estimate for 1 9 7 4  w a s  70 pe r cen t  b a s i c  r e s e a r c h ,  26 pe r cen t  
app l i ed  r e s e a r c h  and 4 pe rcen t  development. 

-Another impor tan t  o v e r a l l  f a c t o r  i n  cons ide r ing  s c i e n c e  
funds provided t o  c o l l e g e s  and u n i v e r s i t i t e s  i s  t h a t ,  a l though 
the  Federal Government p rov ides  most R&D funds expended by t h o s e  
i n s t i t u t i o n s ,  the Federa l  Government does n o t  provide  most 
of t h e  funds used for c a p i t a l  expend i tu res  for R&D f a c i l i t i e s  
and f a c i l i t i e s  for i n s t r u c t i o n  i n  s c i ences  and eng ineer ing .  
I n  1973, for example, t h e  Federal Goverment  provided about  
60 pe r cen t  of the t o t a l  funds expended by c o l l e g e s  and 
u n i v e r s i t i e s  f o r  s c i e n t i f i c  and eng ineer ing  a c t i v i t i e s .  Funds 
from Sta te  governments, i n d u s t r y ,  and o t h e r  i n s t i t u t i o n s  are 
an  impor tan t  de te rminan t  of  what and how sc i ence  c a p a b i l i t i e s  
are developed. (See f i g .  2 . )  
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REGIONAL DISTRIBUTION OF FEDERAL FUNDS - - 
The S t a t e s  i n  the nine regions t r a d i t i o n a l l y  used by 

the Government f o r  s t a t i s t i c a l  analyses are  as follows: 

Reg i o n  : 
New England: 

Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode I s land  
Connecticut 

East North Cen t r a l :  
Ohio 
Indiana 
I l l i n o i s  * 

Michigan 
Wisconsin 

West North C e n t r a l :  
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
N e w  M e  x i  c o 
Arizona 
Utah 
Nevada 

Region: -. . 

Middle At lah t i c  : 
New York 
N e w  Jersey 
Pennsylvania 

South At lan t ic :  
Delaware 
Maryland 
D i s t r i c t  of Columbia 
Virg in ia  
West Virg in ia  
North Carolina 
South Carolina 
Georgia 
F lor ida  

E a s t  South Central :  
Kentucky 
Tennessee 
Alabama 
Miss iss ippi  

W e s t  South Central :  
Arkansas 
Louisiana 
Oklahoma 
Texas 

Pac i f i c :  
Washington 
Oregon 
Cal i fo rn ia  
Alaska 
Hawaii 

The following t a b l e  shows t h e  d i s t r i b u t i o n  of Federal  
sc ience funds t o  co l leges  and u n i v e r s i t i e s  i n  1 9 6 4  and 1 9 7 4 .  
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D i s t r i b u t i o n  of F e d e r a l  S c i e n c e  Funds t o  Colleges and U n i v e r s i t i e s  i n  1964 and 1974 6 
'd 

U 

x 

!2 S c i e n c e  t r a i n i n g ,  
e d u c a t i o n ,  T o t a l  H 

academic  and o t h e r  
a c t i v i t i e s  s c i e n c e  H 

1963----'-- 1974 
--------- R&D R & D  p l a n t  

1 9 6 4  1974 1964 1974 1964 1974 

Paci f ic  $159.5 $ 4 3 3 ~ 2  $ 2 2 . 4  $ 2.6  $ 57.2 $ 89.9 $239 .1  $527.7 

Middle  A t l a n t i c  188.4 368.0 1 5 , 9  2.0 78.0 95.0 282.3 465.0 

E a s t  N o r t h  C e n t r a l  178.8  309.2 15 .7  1 1 , 9  78.0  9 2 . 2  , 272.5 413.3  

S o u t h  A t l a n t i c  105.6 259.3 15 .6  1.1 63.2 1 0 5 . 1  184.4  365.5 

New England 1 3 9 . 1  240.7 1 2 . 7  1 0 . 0  41.9 51.7  193 .7  302.4 

W e s t  No r th  C e n t r a l  56.4 134 .8  4 . 4  0 . 1  45.2 56.4 106 .0  1 9 1 . 3  

West S o u t h  C e n t r a l  54.9 139.2  7 .8  0 .5  36.0 50.9 98.7  190.6  

Mounta in  41.5 116.2 5 .6  0.4 22.5  30.3 69.6  146.9  

E a s t  S o u t h  C e n t r a l  28.3  73.2 1 . 0  0 .2  25.7 43.6 55.0 117 .0  

T e r r i t o r i e s  o u t s i d e  3.6 9 . 5  0 . 3  0 .2  4 . 4  6.7 8 . 3  16 .4  
t h e  Un i t ed  S t a t e s  

$956 .1  $2 ,085 .3  $101.4 $ 29.0 $ 4 5 2 . 1  $621.8 $1 ,509 .6  $ 2 , 7 3 6 - 1  
c. 

To t a l  
w 
M 

5 
E 
H 
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I n s t i t u t i o n s  l oca t ed  i n  geographical  reg ions  r e c e i v i n g  
s m a l l e r  shares of Federal s c i ence  funds tend t o  receive larger 
sha re s  of t h e  Government's nonscience funds. 
because of t h e  l a r g e  i nc rease  i n  Federal funding of nonscience 
a c t i v i t i e s  s i n c e  1 9 6 4 .  

This i s  important  

Percent of Federal  funds i n  1 9 7 4  
Resion 

E a s t  South Cen t ra l  

Mountain 

W e s t  North Cen t r a l  

W e s t  South Cen t r a l  

New England 0 

South A t l a n t i c  

E a s t  North Cen t r a l  

Middle A t l a n t i c  

Pacif ic  

Percentages do n o t  add a 

Science Noiiscl'ence Tota l  
(no t e  a) (no te  a )  

4 9 6 

5 '  5 5 

7 10 8 

7 11 8 

11 

13 

6 

19 

9 

16 

15  15 15 

17 13 16 

1 9  1 2  1 6  

to  1 0 0  because of rbunding. 

DISTRIBUTION O F  FEDERAL SCIENCE FUNDS 
TO COLLEGES AND UNIVERSITIES 

A s  shown below, our a n a l y s i s  of t h e  geographical  
d i s t r i b u t i o n  of t h e  Federal s c i ence  funds by broad geographical  
reg ions  s ince  1 9 6 4  confirms t h e  observa t ion  by Senator  Pearson ' s  
o f f i c e  t h a t  l i t t l e  o v e r a l l  change has occurred i n  d i s t r i b u t i o n  
p a t t e r n s .  
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Reg i o n  1 9 7 4  Difference - 19 64 - 
(percent 1 

New England : 
R&D 
R&D p lant  
Other science a c t i v i t i e s  
Total academic science 

R&D 
R&D p lant  
Other science a c t i v i t i e s  
Total academic science 

R&D 
R&D p lant  
O t h e r  science a c t i v i t i e s  
Total academic science 

R&D 
R&D plant  
Other science a c t i v i t i e s  
Total academic science 

R&D 
R&D p lan t  
O t h e r  science a c t i v i t i e s  
Total academic science 

R&D 
R&D plant  
Other science activities 
Total academic science 

R&D 
R&D p lant  
Other science a c t i v i t i e s  
Total academic science 

R&D 
R&D plant  
Other 'science a c t i v i t i e s  
Total academic science 

R&D 
R&D plant  
O t h e r  science a c t i v i t i e s  
Total academic science 

Middle Atlant ic  : 

E a s t  North Central: 

West North Central: 

South At lant ic  : 

East South Central: 
- 

West South Central: 

Mountain: 

Paci f ic :  

15 ' 
13 
9 

13 

-3 
+21 
-1, 
-2- 

12 
34 

8 
11 

20 
16 
17 
19 

3.8 
7 

15 
1 7  

-2 
-9 
- 2  
-2- 

19 
15 
1 7  
18 

15 
4 1  
1 5  
15 

- 4  
+26 
-2 
-3- 

6 
4 
10 
7 

7 
1 
9 
7 

i-1 
- 3  
-1 
0- 

+1 
-11 
+3 
+1- 

11 
1 5  
1 4  
1 2  

12 
4 

1 7  
13 

+1 
0 
+1 
0 6  

+I 
-6 
0 

+1- 

i -2  
- 5 
0 

1 7  
22 
1 3  
1 6  

21 
9 

14 
1 9  

+4 
-13 
+l 
+3 - 

1 2  
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As shown i n  t h e  f o l l o w i n g  table, the E a s t  South 
Central ,  Paci f ic ,  and the W e s t  South C e n t r a l  r e s i o n s  had t h e  
l a r g e s t '  pe rcen tage  p e r  c a p i t a  gains i n  science funds during 
t h e  1963-74 period. The E a s t  N o r t l  C e n t r a l ,  N e w  England, 
and Middle A t l a n t i c  r e s i o n s  had t h e  least  growth. There 
h a s  been l i t t l e  change- in  t h e  r a n k i n g  of r e g i o n s  
the 1963-74 p e r i o d .  

F e d e r a l  academic s c i e n c e  
funds  per c a p i t a  

1963 
E a s t  South Cent ra l  $ 3.81  

- 19 74 
$ 8.74 

Pacific 8.51 18.96 

W e s t  South C e n t r a l  4.51 

South Atlantic 5.46 

9.26 

11.01 

Mountain 7.76 15.61 

West North Central  6.26 11.47 

Middle A t l a n t i c  7.25 12.47 

New England 14.76 24.89 

E a s t  North C e n t r a l  6.72 1 0 . 1 1  

d u r i n g  

P e r c e n t  of 
i n c r e a s e  

129 

12 3 

105 

102 

1 0 1  

83 

72 

69 

50 

DISTRIBUTION O F  FEDERAL R&D FUNDS 
TO COLLEGES AND UNIVERSITIES 

' I n  1 9 7 4 ,  85 p e r c e n t  of t h e  Federal R&D funds t o  
colleges and universi t ies went t o  t h e  top 1 0 0  i n s t i t u t i o n s .  
The remaining 15  p e r c e n t  w a s  d i s t r i b u t e d  t o  478 i n s t i t u t i o n s .  

W e  found that measures of s c i e n c e  manpower resources- -  
' s u c h  as  s c i e n c e -a n d  e n g i n e e r i n g  Ph. D . s  employed i n  c o l l e g e s  

and u n i v e r s i t i e s ,  g r a d u a t e  s c i e n c e  and e n g i n e e r i n g  s t u d e n t s ,  
and Ph. D. degrees awarded-- generally fol lowed t h e  p r o p o r t i o n  
of R&D funds by geograph ica l  r e g i o n s .  

13 



APPENDIX I APPENDIX I 

Dis t r ibu t ion  of Federal R&D Funds Compared t o  
Science Manpower Resources by Geographical Regions 

- 
Science and engineer inq  (note a) 

R&D Graduate Ph. 'D .S- ernolovc . &  
funds s t u d e n t s  Ph . D. s i n  educat ion21 

- 1973?(1970-71) (January 1974) 
(1974) (fall awarded i n s t i t u t i o n s  

(note b) 
-. 

(Percent) 

Region 

Pacific 

Middle Atlantic 

East N o r t h  Cent ra l  

South A t l a n t i c  

New England 

West South Central 

West North Central 

Mountain 

E a s t  South C e n t r a l  

20.8 

17.7 

14 16 13 

18 

18 

15. 

9 

8 

9 

6 

5 

20 17 

14.8 

12.4 

19 22 

12 
-_ 

11 

9 11.5 

6.7 

6 .5  

8 

8 7 

8 9 

5.6 

3 . 5  

6 6 

3 3 

a Science inanpower percentages -do n o t  add to 100 because 
of rounding. 

' . .  

Territories o u t s i d e  the United Sta tes  equal s m a l l  f r a c t i o n  
of t o t a l .  

b 
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Because r e sea rch  bv c o l l e s e s  and u n i v e r s i t i e s  i s  
e s s e n t i a l l y  t h e  province of t cose  i n s t i t u t i o n s  awarding d o c t o r a l  
degrees i n  sc iences  and engineer ing,  we b e l i e v e  t h a t  Federal 
R&D funds w i l l  be channeled l a r g e l y  i n t o  those  i n s t i t u t i o n s .  
The top  1 0 0  i n s t i t u t i o n s  r ece iv inq  Federa l  R&D funds t r a d i -  
t i o n a l i y  account  f o r  about  80 pe rcen t  of d o c t o r a l  degrees 
awarded i n  s c i ences  and engineer ing and about  85 pe rcen t  of 
the Federal  R&D funds. The l o c a t i o n  of t h e  i n s t i t u t i o n s  
capable  of research  i s  a d e f i n i t e  c o n s t r a i n t  on any Federal 
effort t o  more broadly d i s t r i b u t e  i t s  R&D funds. 

By broad geographical  reg ions ,  t h e  number of i n s t i t u t i o n s  
i n  the top  1 0 0  are as follows: 

Region Number of u n i v e r s i t i e s  i n  1974 

Middle A t l a n t i c  1 7  

South A t l a n t i c  1 7  

Pacif ic  1 6  

E a s t  North Cent ra l  1 4  

N e w  England 11 

Mountain 7 

West North C e n t r a l  7 

Icest  South Cen t r a l  7 

Z a s t  South Cen t r a l  4 

Tot a i -  

Figure  3 
colleges and 

1 0 0  - 
shows t h e  geographical  l o c a t i o n  of 
u n i v e r s i t i e s  i n  Federal R&D funds. 

t h e  100 
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LOCATION OF THE TOP 100 UNIVERSITIES AND COLLEGES 
IN FEDERAL R&D FUNDS RECEIVED IN 1974 

(85 PERCENT OF R&D FUNDS) 

FIGURE 3 
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A p e r  c a p i t a  a n a l y s i s  shows t h a t  t h e  West South C e n t r a l  
and E a s t  South Cen t r a l  r e g i o n s  had t h e  l a r g e s t  pe rcen tage  
i n c r e a s e s  i n  Federa l  R&D funds r ece ived  du r ing  &the 1963-73 
per iod .  The N e w  England, E a s t  North C e n t r a l ,  and Middle 
A t l a n t i c  r eg ions  experienced t h e  least  growth i n  percentage  
pe r  c a p i t a  Federa l  R&D funds. 

Federa l  R&D funds p e r  c a p i t a  Pe rcen t  of 
1974 i n c r e a s e  - 1963 - Region 

West South C e n t r a l  $2.38 $6.76 1 8 4  

East South C e n t r a l  1 . 9 3  5.47 1 8 3  

Mountain 4 . 4 6  12 .35  177 

Pacif ic  5.65 15.64 177 

West North Cent ra l  3 . 2 0  8.08 153 

South A t l a n t i c  3.15 7 .81  148 

Middle A t l a n t i c  4 . 8 1  9 . 8 7  105 

E a s t  North Cen t r a l  4.23 7.57 79 

New England 11 . 7 2  19.81 69 

P r i n c i p a l  agenc ies  p rov id ing  R&D funds 

Fede ra l  R&D funds t o  c o l l e g e s  and u n i v e r s i t i e s  amounted 
t o  $ 2 . 1  b i l l i o n  i n  1974. The p r i n c i p a l  Federa l  agenc ies  
p rov id ing  t h e s e  funds were t h e  Department of Heal th ,  Educa- 
t i o n ,  and Welfare { H E W ) ,  NSF, Department of Defense  (DOD), 
Department of Agr i cu l t u r e ,  and Atomic Energy Commission. 
These f i v e  agenc ies  provided $1 .9  b i l l i o n  o r  90  pe r cen t  of 
t h e  funds. The two Fede ra l  agenc ies  p rov id ing  t h e  most 
R&D funds  were HEW and NSF which c o n t r i b u t e d  $1 .5  b i l l i o n ,  
o r  7 2  p e r c e n t ,  of t h e  funds.  

I n s t i t u t i o n s  i n  r eg ions  r e c e i v i n g  t h e  most funds from 
t h e s e  f i v e  agenc ies  were i n  t h e  P a c i f i c ,  Middle A t l a n t i c ,  
E a s t  North C e n t r a l ,  and South A t l a n t i c  r eg ions .  The 
leas t  funded r eg ions  are E a s t  South Central, Nountain,  
West North C e n t r a l ,  and West South C e n t r a l .  
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Reg i o n  

Reg iona l  D i s t r i b u t i o n  of F e d e r a l  e--- R&D -- 
Funds by P r i n c i p a l  Sponsor  i n  7- 1974 

Atomic 
Dept. of Energy 
' Agri-  Commis- 

s i o n  T o t  a1 
_I_ 

HEW NSF DOD c u l t u r e  - - - -- 
( p e r c e n t )  

P a c i f i c  19.2 26.7 26.1 8.6 20.4 20.9 

Middle A t l a n t i c  20 .5  18 .3  11.4 . 6.7 18.3  18.4 

East North  
Central 14-0 16f5 15.5 11.7 19.8 1 4 . 9  

South  A t l a n t i c  13.6 8.8 9.9 18.9 9 . 6  12.3 

New England 1 0 . 1  14.5 14.7  4.9 15.7 11.4 

West South  
Cen t r  a1 6 . 9  4.2 0.3 10.9 4.0 6.6 

West Nor th  
C e n t r a l  7 . 9  3.8 2.1 13.2 2.8 6.5 

Hounta in  3.7 6.1 9 . 9  9.1 4 .0  5.1 

East  South  
C e n t r a l  3.9 1.2 2.0 1 3 . 4 '  1.7 3.6 

T e r r i t o r i e s  
o u t s i d e  t h e  
Uni ted  S t a t e s  . 2  .1 - 2 . 7  3.6 .4 

Note: P e r c e n t a g e s  do n o t  add t o  1 0 0  because  of rounding .  

CONCENTRATION OF FEDERAL R&D FUNDS I N  
SMALL NUMBEROF COLLEGEs~AND~NIVERSITIES - - 

A 1965 P r e s i d e n t i a l  message observed  t h a t  F e d e r a l  R&D 
funds  were c o n c e n t r a t e d  i n  t o o  few i n s t i t u t i o n s  i n  t o o  few 
a r e a s  of  t h e  c o u n t r y .  S i n c e  1964 t h e  c o n c e n t r a t i o n  of funds  
h a s  l e s s e n e d  somewhat, as shown i n  t h e  f o l l o w i n g  t a b l e .  
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Top 20 i n s t i t u t i o n s :  
P e r c e n t  of R&D t o t a l  
P e r c e n t  of academic 

s c i e n c e  total 

- . .. .- . . . 

APPENDIX I 

- 1 9 6 4  - 1967 - 1970 - 1974 Change 
(1964-74) 

( p e r c e n t )  

47 

4 3  

Top 5 0  i n s t i t u t i o n s :  
P e r c e n t  of R&D t o t a l  7 1  
P e r c e n t  of academic 

s c i e n c e  t o t a l  6 7  

Top 1 0 0  i n s t i t u t i o n s :  
P e r c e n t  of  R&D t o t a l  89 
P e r c e n t  of academic 

science t o t a l  87  

45 

37 

69 

61 

88 

80 

43 

38 

67 

6 2  

84 

81. 

40  

38 

66  

63 

85 

8 3  

-7 

-5 

-5 

-4 

-4 

-4 

I n s t i t u t i o n s  making up t h e  t o p  2 0 ,  50 and 190 i n  1 9 6 4  
and 1 9 7 4  have changed, r e f l e c t i n g  f l e x i b i l i t y  in t h e  fund 
d i s t r i b u t i o n  p a t t e r n .  For  example, t h e  c h a r t  on page 8 
shows t h a t  t h e  p r o p o r t i o n  of F e d e r a l  R&D funds going t o  
i n s t i t u t i o n s  i n  t h e  top 20 i n  1 9 6 4  h a s  d e c l i n e d  by 9 
p e r c e n t .  Over one- four th  of t h i s  d e c l i n e  i s  a t t r i b u t a b l e  
t o  t h e  formal  s e p a r a t i o n  of t h e  Draper Labora tory  from the 
Massachuse t t s  I n s t i t u t e  of Technology in J u l y  1973. Draper 
Labora to ry ,  now an independent  r e s e a r c h  o r g a n i z a t i o n ,  re- 
c e i v e d  $85.6 m i l l i o n  i n  F e d e r a l  R&D funds  i n  1 9 7 4 .  
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APPENDIX I 
R&D Funds Received by the Top 20 i n  1964 Compared 

t o  1974 R&D Amounts f o r  the  Same I n s t i t u t i o n s  

Percent of 
19 64 1974 

(000 omitted) 
I n s t i t u t i o n  and region amount amount 
-----I__ 

t o t a l  R&D - 1964 1974 
Percent 

d i  f ference 

Massachusetts I n s t i t u t e  
of Technology (New S 63,206 
England) 

University of Michigan 
( E a s t  N o r t h  Central)  33,907 

6.61 2.93 -3.68 S 61,074 

39,931 

46 , 054 

53,565 

40,486 

53,402 

33,217 

32,700 

44,090 

51,095 

36,712 

39 , 569 

27,719 

56,909 

33,810 

36,471 

21,169 

37,671 

19,642 

13,331 

3.55 1.91 -1.64 

Colmbia Universi ty 
(Middle A t l a n t i c )  30,188 3.16 

2.89 

2.21 

2.57 

-0.95 

-0.32 Stanford Universi ty (Pac i f i c )  27,645 

Harvard University (New 
England) 26,676 

univers i ty  of Ca l i fo rn ia  a t  

University of Chicago ( E a s t  

Universi ty of I l l i n o i s  a t  

Universi ty of Cal i fornia  a t  

Universi ty of Wisconsin a t  

University of Pennsylvania 

Johns Hopkins Universi ty 

N e w  York Universi ty (Middle 

Universi ty of Washington 

Cornel1 Universi ty (Middle 

Universi ty of Minnesota a t  

Los Angeles (Pac i f i c )  24,640 

N o r t h  Centra l )  24 , 076 

Urbana ( E a s t  North Centra l )  22,964 

Berkeley (Pac i f i c )  22,792 

Madison ( E a s t  North Centra l )  18,181 

(Middle At lan t i c )  17,942 

(South Atlan t i c )  17,877 

A t l a n t i c )  17,740 

(Pacific) 16,506 

Atlan t i c  1 16,359 

Minneapolis, S t .  Paul (West 
N o r t h  Cen trirl) 15 ,611  

Universi ty of Texas a t  A u s t i n  
(West South Centra l )  (note a)15,482 

Yale Universi ty (New England) 14,117 

Ohio S t a t e  Universi ty (East 

Princeton University (Middle 

Nor*& Centra l )  (note a)  12,908 

Atlan t i c )  (note a)  1 1 , 5 7 3  

2.79 2.32 -0.47 

2.58 

2.52 

2.56 

1.59 

-0.02 

-0.93 

2.40 

2.38 

1.57 

2.11 

-0.83 

-0.27 

1.90 2.45 

1.76 

+O .55 

1.88 -0.12 

I. 87 1-90 

1.33 

2.73 

+0.03 

-0.52 

+1.00 

1.85 

1.73 

1.71 1.62 -0.09 

1.63 1.75 +o -12 

1.62 

1.48 

1.02 

1.81 

-0.60 

t0.33 

1.35 0.94 -0.41 

1-21 

47.11 

- 0.64 

37.,72 

- -0.57 

-9.39 

- 
- Total S 450,390 S 786,620 

5 o t  i n  top 20 i n  1974. 
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Three i n s t i t u t i o n s  have advanced i n t o  t h e  top  2 0 ,  and 
8 i n s t i t u t i o n s  have advanced i n t o  t h e  top 50 s i n c e  1 9 6 4 .  
Notable examples of these inc lude:  

I n s t i t u t i o n  and recrion 

Univers i ty  of C a l i f o r n i a ,  San Diego 
(Pacific) 

Washington Univers i ty  (West North 
Cen t ra l )  

Univers i ty  of C a l i f o r n i a ,  San 
Francisco (Paci f ic)  

Univers i ty  of Alabama, Birmingham 
( E a s t  South Cen t r a l )  

Univers i ty  of H a w a i i  (Paci f ic)  

Ranking 
19 74 - 19 64 - 

37 5 

28 18 

36 19 

80 40 

71 41 

C i t y  Univers i ty  of New York--Mt. S i n a i  
School of Medicine (Middle A t l a n t i c )  ( a )  

Colorado S t a t e  Univers i ty  (Mountain) 6 8  

Boston Univers i ty  (New England) 8 3  

4 4  

4 5  

50 

?Not i n  top 1 0 0  i n  1 9 6 4 .  

The advancing and losing i n s t i t u t i o n s  a r e  geographically 
widespread, The s h i f t s  d i d  no t  t r a n s l a t e  i n t o  changes i n  t h e  
broad geographical  d i s t r i b u t i o n  p a t t e r n s .  

GEOGRAPHIC IXFLICATION O F  SUCCESS IN 
COMPETITION O F  FEDERAL SCIENCE FUNDS 

During t h e  July 1975  hear ings  be fo re  t h e  Subcommittee 
on Science,  Research, and Technology, House Committee on 
Science aDd Technology, NSF presented data showing award 
success  rates ( a p p l i c a t i o n s  for awards compared t o  awards 
rece ived)  f o r  1 9 7 4  by geographical  a rea .  Although t h i s  
data inelxdes all performers,- t h e  l a r g e s t  class of performers 
by award amount and number of awards w a s  c o l l e g e s  and univer- 
s i t i e s .  
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Ranking the States by average success  r a t e s  f o r  per-  
formers loca ted  wi th in  each S t a t e  shows t h a t  the 

--average success r a t e s  of the top 10 S t a t e s  
ranged f r o m  5 2  t o  60  percent ,  

--average success rates of the lowest LO States 
ranged from 30 t o  38 percent ,  

--top 1 0  States accounted for  29 percent  of t h e  
proposals  and 40 percent  of t h e  NSF award 
amounts, and 

--bottom 10 States accounted f o r  7 percent  o f  
the proposals  and 3 percent  of the N S F  award 
amomts.  

- -_ -. 
Eight of  t h e  10 least successful. States were loca ted  

i n  t h e  E a s t  South Cent ra l  ( 3 )  I West South Cent ra l  ( 2 )  and 
the West North Central  ( 3 )  regions .  Seven of the 1 0  most 
success fu l  S t a t e s  were loca ted  i n  the P a c i f i c  (4) and New 
England ( 3 )  regions .  
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AWARDS BY NSF I N  1974 

Award 
success 

NSF 
award 

ratio amount 
( p e r c e n t )  _ _  . (mill i o n s  ) 

--- States  w i t h  h i g h e s t  success- 
ratio and region: 

Washington D . C . (South 
Atlantic) (note a )  

C a l i f o r n i a  (Pac if-ic) 
H a w a i i  (Pacific) 
Alaska (Paci f ic)  
Massachuse t t s  (New England) 
Rhode I s l a n d  (New England) 
N e w  J e r s e y  (Middle A t l a n t i c )  
Oregon ( P a c i f i c )  
Connec t i cu t  .(New England) _I 

Arizona (Mount i n  1 

60 
5 8  
58  
5 7  
57 
5 6  
56 
55 
54 
52 

$ 2 0 . 0  
9 4 . 6  

4.0 
3 . 1  

5 5 . 5  
6 . 6  

11.8 
7 . 7  
8 . 0  

15.7 

Total  $227.0 

--- S t a t e s  wi th  lowest  success 
ratio and reaion: d 

sou th  C a r o l i n a  (SZUt l i  

Arkansas (West South 

Alabama ( E a s t  South 

South Dakota (West North 

New Mexico (Mounts*) - 
Oklahoma (West South 

Nebraska ( W e s t  North 

Kansas (West North 

Kentucky ( E a s t  South 

A t l a n t i c  1 

C e n t r a l )  

C e n t r a l )  

C e n t r a l )  

C e n t r a l )  

C e n t r a l )  

C e n t r a l )  

C e n t r a l )  

30 $ 1.3 

34 .6 

34 2.3 

35 
36 

. 5  
1.8 

36 2.7 

37 1.6 

37 2 . 2  

38 1.3 
M i s s i s s i p p i  

C e n t r a l )  
( E a s t  South 

38 2 . 1  

Tota l  $16.4 

a 

rz tes  of many n o n p r o f i t  o r g a n i z a t i o n s ,  such a s  t h e  Xational 
Acadeny of  Sc iences  and the American Chenical Society. 

High- success r a t i o  r a n k i n g  i s  p r i m a r i l y  due t o  the h igh- success  
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PROGRAMS TO STRENGTHEN COLLEGES AND UNIVERSITIES  - 
- -  

The s taff  memorandum attached t o  Senator  Pearson ' s  
May 1975 r eques t  r e f e r r e d  t o  several Federa l  programs 
i n i t i a t e d  a s  a r e s u l t  of the P r e s i d e n t ' s  message of September 
1 3 ,  1965. These included t h e  Science Development Program 
(SDP), College Science Improvement Program ( C O S I P ) ,  
S t rengthening Developinu I n s t i t u t i o n s  Program (SDIP) and 
Project THEMIS. 

SCIENCE DEVELOPMENT PROGRAM -- - 
- 

In  1 9 6 5  NSF started--SDP, an exper iment  in i n s t i t u t i o n a l  
funding. SDP r e s u l t e d  from (1) a perceived need t o  i nc rease  
the number of h igh- qua l i ty  graduate  sc ience  education pro- 
grams, ( 2 )  criticism by Congressmen and educa tors  concerning 
the t r a d i t i o n a l  p a t t e r n  of Federal sc ience  a s s i s t a n c e  t o  
c o l l e g e s  and u n i v e r s i t i e s ,  and ( 3 )  t h e  emergence of p o l i t i c a l  
p r e s su re  on the*Federal Government and on NSF t o  d i s t r i b u t e  
Federal  s c i ence  money a long broader  geographical  l i n e s .  

SDP o b j e c t i v e s  were t o  i nc rease  t h e  number of ou t-  
s tand ing  u n i v e r s i t i e s  i n  sc ience  r e sea rch  and educat ion and 
t o  build up promising sc i ence  i n s t i t u t i o n s  i n  reg ions  and 
States t h a t  d i d  no t  have ou ts tand ing  universities. 

i .e . ,  t hose  n o t  considered ou ts tand ing .  Schools a l r eady  
considered ou ts tand ing  i n  the sc iences  were d e l i b e r a t e l y  
excluded from SDP. Only i n s t i t u t i o n s  wi th  graduate pro- 
grams i n  s c i ence  were e l i g i b l e  f o r  SDP gran t s .  

The program w a s  aimed a t  "second t i e r "  i n s t i t u t i o n s ;  .. 

SDP cons i s ted  of three subprograms--University Science 
Development (USD) , Special Science Development (SSD) , and 
Departmental Science Development. 

USD involved awarcls of 3-year g ran t s .  Many institutions 
received 2-year supplementary g ran t s .  NSF accepted over  1 0 0  
g r a n t  a p p l i c a t i o n s  and awarded about  $177 m i l l i o n  t o  3 1  
i n s t i t u t i o n s  dur ing t h e  1965-72 per iod .  Most i n d i v i d u a l  
g r a n t s  ranged between $ 3  m i l l i o n  and $ 7  m i l l i o n .  USD per- 
m i t t e d  i n s t i t u t i o n s  t o  conduct many a c t i v i t i e s  under one 
g r a n t ,  such as appointment of new and v i s i t i n g  p ro fe s so r s ,  
f a c u l t y  development, cons t ruc t ion  of new f a c i l i t i e s ,  improve- 
ment of e x i s t i n g  f a c i l i t i e s ,  purchase of new equipment, 
suppor t  of graduate  s tuden t s ,  and su;sport of research. 
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The purpose o f  SSD w a s  t o  fund i n s t i t u t i o n s  apply ing  
for a USD g r a n t  b u t  judged by NSF t o  be l a c k i n g  w- i n - - s u f f i c i e n t  -- 
o v e r a l l  s c i e n c e  s t r e n g t h  t o  j u s t i f y  a t o t a l  i n s t i t u t i o n a l  
award. I n s t e a d ,  SSD g r a n t s  t o t a l i n g  $11 .9  m i l l i o n  were awarded 
t o  1 o r  2 science departments  a t  eacQ of 11 i n s t i t u t i o n s  dur-  
i n g  the peri0.d 1966- 70. 

Departmental Science  Development w a s  s t a r t ed  i n  January 
1967 as an a l t e r n a t i v e  t o  USD. I t  funded departments  t o  
encourage the development of i n t e r d i s c i p l i n a r y  s t u d i e s .  NSF 
awarded g r a n t s  amounting t o  $41 m i l l i o n  t o  departments  i n  
62 i n s t i t u t i o n s  dur ing  t h e  pe r iod  1967- 71. 

N S F  said that  it te rmina ted  SDP i n  1 9 7 2  because t h e  
- program had s u b s t a n t i a l l y -  accomplished i t s  o b j e c t i v e s  and t h e  
Nation.-had .a s u f f i c i e n t  number of- Ph.  D.-granting u n i v e r s i t i e s  
capable of h igh- qua l i t y  s c i ence  research and educa t ion  t o  m e e t  
c u r r e n t  and p r o j e c t e d  demands i n  a l l  b u t  a f e w  s p e c i a l i z e d  
areas. 

0 

I n  June 1 9 7 5  the Nat iona l  Board on Grasuate  Educat ion 
publ ished i t s  s tudy  e v a l u a t i n g  SDP. The s t u d y  provided 
i n s i g h t  i n t o  the  q u a l i t y  o f  g radua te  educa t ion  a t  t h e  funded 
i n s t i t u t i o n s  and t h e  geographic d i s t r i b u t i o n  of funds.  I t  

, 

- -  

cons idered  several i n d i c a t o r s  of q u a l i t y- - f a c u l t y  s i z e ,  
f a c u l t y  mob i l i t y ,  f a c u l t y  p u b l i c a t i o n  rates,  g radua te  s t u d e n t  
enro l lments  and q u a l i t y ,  Ph. D .  p roduc t ion ,  and p o s t  d o c t o r a t e  
employment. 

The s tudy  concluded t h a t :  

--SDP funds had a p o s i t i v e  effect  on t h e  research 
c a p a c i t y  o f  t h e  funded  i n s t i t u t i o n s .  

--The q u a l i t y  of  f i r s t - y e a r  s t u d e n t s  improved i n  
t h e  funded depar tments ,  but r e c e i p t  of a g r a n t  
w a s  n o t  c l o s e l y  re la ted  t o  i n c r e a s e s  i n  g radua te  
enro l lments .  

- -Recipients  r e a l i z ed  some gains in doctorate 
p roduc t ion ,  b u t  the ga in s  were no t  e x t e n s i v e ,  

--The goa l  of geographic d i s p e r s i o n  or‘ the funds 
was l a r g e l y  a c h i e v e d ,  r e s u l t i n c  i n  a wider 
d i s t r i b u t i o n  of s c i ence  persome1 and r e sou rce s  
i n  the United S ta tes .  

The s tudy  a l s o  pointed  o u t  t h a t  t h e  two Foals, d i s p e r s i n g  
funds on a geographica l  bas i s  and developing promising 
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i n s t i t u t i a n s  i n to -ou t s t and iqg  m i v e r s i t i e s , . a r e . n o t  e x a c t l y  
compatible.  Many of t h e  funded i n s t i t u t i o n s  w e r e  i n  
geographical  areas having u n i v e r s i t i e s  a l r eady  considered 
ou ts tand ing  i n  sc ience .  

The fo l lowing t a b l e  comparing +e geographical  
d i s t r i b u t i o n  of SDP funds (1965-72)  with t h e  d i s t r i b u t i o n  of  
Federal  sc ience  funds i n  1 9 6 4 ,  t h e  year  be fo re  SDP began, 
confirms t h a t  many of t h e  i n s t i t u t i o n s  funded under SDP were 
i n  geographical  areas having u n i v e r s i t i e s  a l r eady  considered 
ou ts tand ing  i n  sc ience .  
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Geograph i c  D i s t r i b u t i o n  of SDP Funds 
, (  1965-72) 

T o t a l  
Lead ing  SDP academic  
u n i v e r-  i n s t i t u -  SDP SDP s d i e n c e  

Region s i t ies  '; t i o n s  amount amount f u n d s  i n  1964 D i f f e r e n c e  
( n o t e  a )  ( m i l l i o n s )  I (percent) 

13 -10.2 Mew Erig 1 a n d  3 7 $ 6 .3  2 .8  

Middle  A t l a n t i c  3 1 9  41.5 1 8 . 3  19 - 0 . 7  

E a s t  Nor th  C e n t r a l  4 16 40.4 1 7 . 8  1 8  - 0.2  

W e s t  No r th  C e n t r a l  1 5 8 . 6  3 . 8  7 

Sou th  A t l a n t i c  0 16 46.0 20.2 1 2  
N 
4 

- 3.2 

+ 8 . 2  

E a s t  Sou th  C e n t r a l  0 6 9 .0  4.0 4 0 .o 
6 t 4.2 West Sou th  C e n t r a l  0 10  2 3 . 1  10 .2  

Mounta in  0 1 2  1 9 . 3  8.5  5 + 3.5 

P a c i E i c  

Total 

1 6  - - 4 - 12 32.8 14.4 

100  - -- I_ 1 0 3  $ 2 2 7 . 0  _.- 100 .0  
_I 

15 - - 

- 1 .6  

I n s t i t u t i o n s  c o n s i d e r e d  " c e n t e r s  of e x c e l l e n c e "  a c c o r d i n g  t o  the C a r t t e r  r a t i n g s ,  
b a s e d  o n  a 1964 s u r v e y  by A l l a n  M.  C a r t t e r ,  "An Asses smen t  o f  Q u a l i t y  i n  G r a d u a t e  
E d u c a t i o n .  'I 
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COLLEGE SCIENCE IMPROVEMENT PROGRAM 

I n  January 1 9 6 7  NSF i n i t i a t e d  the College Science 
Improvement Program which w a s  directed t o  t h e  needs of t h a t  
segment of undergraduate c o l l e g e s  producing ha l f  of t h e  
Na t ion ' s  s c i ence  bacca laurea tes .  These c o l l e g e s  had been 
r e l a t i v e l y  unsuccessful  i n  ob t a in ing  Federal funds f o r  t h e i r  
sc ience  programs. According t o  NSF, C O S I P  goa l s  w e r e :  

"to accelerate t h e  development of t h e  -science 
c a p a b i l i t i e s  of predominantly undergraduate 
i n s t i t u t i o n s  and t o  enhance their  c a p a c i t y  
for cont inuing se l f- renewal .  It 

C O S I P  was aimed a t  b e n e f i t i n g  p ro fe s so r s  and s tuden t s ,  sub- 
ject matter and methods of i n s t r u c t i o n ,  c u r r i c u l a  and 
ind iv idua l  courses ,  f a c i l i t i e s ,  and teach ing  materials.  

I n  f i sca l  year  1 9 6 9  the  o r i g i n a l  COSIP  became COSIP  A,  
and COSIP B - w a s  added. C O S I P  B had the same purpose as the 
o r i g i n a l  COSIP, d i f f e r i n g  only i n  t h a t  it w a s  f o r  p r o j e c t s  
b e s t  accomplished by a group of coopera t ing  i n s t i t u t i o n s .  

COSIP C,  which also s t a r t e d  i n  f i s c a l  year 1 9 6 9 ,  
invclved regional groups of 2-year co l l eges .  Each group 
en t e red  i n t o  a coopera t ive  arrangement w i t h  a nearby major 
i n s t i t u t i o n  t o  a c c e l e r a t e  f a c u l t y  development and related 
course  con ten t  improvements i n  a given sc ience ,  

A fourth p a r t  of "&e program, C O S I P  D ,  began i n  
f i sca l  year  1 9 7 2  and w a s  intended for t hose  4-year c o l l e g e s  
h i s t o r i c a l l y  providing educa t iona l  o p p o r t u n i t i e s  t o  d is-  
advantaged e t h n i c  m i n o r i t i e s .  These i n s t i t u t i o n s  w e r e  con- 
sidered disadvantaged i n  r ece iv ing  funds f o r  t h e i r  s c i ence  
educat ion programs. 

T h e  table  below shows t h e  a l l o c a t i o n  of C O S I P  funds 
ta the subprocpams. 

P a r t i c i p a t i n g  Amounts of 

( m i l l i o n s )  
. i n s t i t u t i o n s  awards - _I_- 

Seqnent T i s c a l  yea r s  

A 1957-73 
E 1969- 72 
C 1969- 72 
D 1 9  72-55 

Tota l  

1 6 0  
1 9 9  
6 6 2  

85  

$31.0 
2 . 6  
5 . 1  

24.3 
$ 6 3 . 0  
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According to a 1 9 7 2  NSF p o s i t i o n  paper, COSIP w a s  
not  intended t o  be an equa l i ze r  of exce l lence ,  nor w a s  
geographic d i s t r i b u t i o n  &of funds accepted as p a r t i c u l a r l y  
d e s i r a b l e .  Data i n  t h i s  paper showed, f o r  example, t h a t  
i n s t i t u t i o n s  e l i g i b l e  for-COSI? A were no t  evenly d i s-  
t r i b u t e d  geographical ly;  t h e r e  were none i n  Hawaii and 
Wyoming, o n l y  8 i n  Kansas, b u t  62 i n  Pennsylvania and 5 7  
i n  New York. Because e l i s i b l e  i n s t i t u t i o n s  w e r e  n o t  
evenly d i s t r i b u t e d  geographical ly ,  award r e c i p i e n t s  w e r e  
n o t  likely t o  ref lect  an even geographical  d i s t r i b u t i o n .  
Eighty-seven percen t  of C O S I P  6 funds went t o  t h r e e  regions--  

E a s t  South Cent ra l  and West South Cen G a l .  sou th A t l a n t i c ,  

below p resen t s  t h e  r eg iona l  
19 6 7- 75.  

The t a b l e  
COSIP funds for  

d i s t r i b u t i o n  of 

C O S I P  
t o t a l  

COSIP segments 
D - C - B - A - Reuion 

(pe rcen t  ) 
0.4 - 5.2 N e w  England 9.6 11.7 

14.7 9.2 

20.5 1 6 . 7  

1 4 . 3  4 . 9  

1 7 . 1  9 . 7  

7 . 7  24.5 

7 . 8  9 . 1  

2 . 0  L 

6 - 3  14.2 

Middle A t l a n t i c  10.2 

11.8 

2.2 9 . 3  

Eas t  North Cent ra l  2 . 9  12.9 

West North C e n t r a l  18.5 2 .4  9 . 7  

South A t l a n t i c  14.0 43,O 26 .5  

13.5 

11.2 

9.0 

2 7 . 7  16.6 E a s t  South Cent ra l  

West South Central. 15 .9  1 1 . 2  

Mountain 

P a c i f i c  

1.4 2 .2  

0 .7  4.9 

Territories ou t s ide  
the United S t a t e s  1 .5  - 3.8 

Tota l  IOO.0 100.0 100.0 100.0 

in :.si71 the -American Counci l  an  Education p h l i s h e d  
a 5t:udy of COSIP A and B w f r i c 5  revealed several b e n e f i c i a l  
eS fee t s  m grant  recipients, inc lud ing  t h e  following: 

- - 5 t ~ & e n t s  i n  COSIP- r ec ip i en t  schools were 
s i c n l f i c a n t l y  nore l i k e l y  t o  aspi re  toward 
the P h .  2 .  Zegree an2 t o  p lan on doing - 

research as i? p a r t  of thh*gir f u t u r e  work. 
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--Students w e r e  less l i k e l y  t o  t r a n s f e r  o u t  of 
s c h o o l s  which r e c e i v e d  COSIP  g r a n t s .  

--There w a s  a s l i g h t  p o s i t i v e  c o r r e l a t i o n  between 
the presence  o f  COSIP s u p p o r t  a t  the i n s t i t u t i o n  
and t h e  s t u d e n t s '  p l a n s  t o  t e a c h  as a career. 

A 1974 su rvey  of 163 C O S I P  A and 8 p r o j e c t  d i r e c t o r s  
a t  the colleges also showed impor tan t  changes i n  s c i e n c e  
educa t ion  a t  C O S I P  i n s t i t u t i o n s  w h i l e  using t h e  grants.  
These changes affected s t u d e n t s ,  f a c u l t y ,  s c i e n c e  d e p a r t -  
ments,  and t h e  i n s t i t u t i o n  i n  a broader s e n s e .  

The 1 9 7 2  NSF p o s i t i o n , p a p e r  concluded t h a t  C O S I P  
objectives had been m e t .  The paper recommended t h e  
t e r m i n a t i o n  of  COSIP ,  w i t h  t h e  c r e a t i o n  of  a r e l a t e d  e x p e r i-  
menta l  program ca l l ed  R e s t r u c t u r i n g  t h e  Undergraduate 
Learning  Environment. Th i s  program was i n i t i a t e d  i n  f i sca l  
year 1974 t o  encourage t h e  development of major a l t e r n a t i v e  
i n s t i t u t i o n a l  approaches  t o  t h e  s t y l e ,  o r g a n i z a t i o n ,  and 
c o n t e n t  o f  undergraduate  s c i e n c e .  

The l a s t  C O S I P  awards w e r e  made i n  f i sca l  y e a r  1973.  
COSIP  D w a s  renamed t h e  Minor i ty  I n s t i t u t i o n s  Sc ience  
Improvement P r o g a m  and broadened t o  i n c l u d e  2-year colleges. 
NSF i s  c o n t i n u i n g  t h i s  program d u r i n g  f i s c a l  y e a r  1976. 

STRENGTHENING DEVELOPI3!G INSTITUTIONS PROGRAM 

The S t r e n g t h e n i n g  Developing I n s t i t u t i o n s  Program 
i s  a d m i n i s t e r e d  bv EIEW's Office of Educat ion.  SDIP i s  
n o t  aimed at a ba lanced  geograph ica l  d i s p e r s i o n  or" funds. 
HEW c o n s i d e r s  SDIP a nonsc ience  a c t i v j - t y .  

SDIP a t tempts  t o  s t r e n g t h e n  those i n s t i t u t i o n s  of  
h i s h e r  e d u c a t i o n  which are s t r r ;qgl ing for survival and are 
i s o l a t e d  from t h e  main c u r r e n t s  of academic l i f e ,  

SDIP's p ~ r p o s e  is to s t r e r ~ g t h e n  deve lop ing  colleges 
"&rough fundir_g procjrarns in facrzlty growth I eurriculunz 
improvement, a d m i n i s t r a t i v e  developrrient, and s t u d e n t  
services.  These developing  i r s t i t u t i o n s  are limited in 
their a b i l i t y  t o  a t t r a c t  students,  t o  engage o u t s t a n d i n g  
f a c u l t y  mmbers, tc, oFc , ~ e r  diverse c u r r i c u l a ,  2nd t o  acqu ixe  
adequate finaa.cial. resources .  Gren t s  are made :CI i n s t i t u t i o n s  
t o  h e l p  then overcsme these ,;l_anZieaps m d  develop basic 
s t r e n g t h s  needed t " ~  attain s e c u r e  s t a t u s  and n a t i o n a l  
v i s i b i l i t y .  . .??ycgxiations f e r  S D E  during fiscs.1 years 
1966-76  amounted t c ~  over $ 6 0 0  niI.li  m.. 
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PROJECT THEMIS 

In 1967 DOD i n i t i a t e d  a program c a l l e d  P r o j e c t  THEMIS 
t o  fund r e sea rch  i n  defense- rela ted  f i e l d s  a t  i n s t i t u t i o n s  
of h igher  education n o t  heav i ly  engaged i n  DOD-sponsored 
R&D. DOD d id  n o t  cons ider  THEMIS t o  be  an i n s t i t u t i o n a l  
development program; however, t h e  program's o b j e c t i v e s  w e r e  
s imilar  t o  SDP's. The program w a s  intended t o  (1) meet 
p a r t  of DOD's long-term re sea rch  needs, ( 2 )  s t reng then  more 
of the N a t i o n ' s  u n i v e r s i t i e s ,  ( 3 )  i nc rease  t h e  number of 
i n s t i t u t i o n s  performing high- qual i ty  r e sea rch ,  ( 4 )  achieve a 
wider geographical  d i s t r i b u t i o n  of  r e sea rch  funds, and (5 )  
enhance > t h e  Na t ion  s academic c a p a b i l i t y  i n  s c i ence  and 
technology. Project THEMIS included 118 awards t o  78 
i n s t i t u t i o n s  ( i n  dl States  and t h e  D i s t r i c t  of  Columbia) 
amounting t o  $88 mi l l i on .  

P r o j e c t  !IkEMIS awards ended i n  fiscal year 1 9 6 9  , and 
funding of  ongoing p r o j e c t s  ended i n  f i sca l  year  1971. .  The 
program w a s  terminated because of congress ional  concern t h a t  
u n i v e r s i t y  development was more r e l e v a n t  t o  t h e  mission of 
NSF than t o  DOD. 

The table below shows t h a t  P r o j e c t  THEMIS funds were 
more heav i ly  concen t ra ted  i n  geographical  areas which 
rece ived  smaller shares of DOD R&D funds and -Federal R&D funds 
dur ing t h e  1967- 70 per iod .  
i n s t i t u t i o n s  ranked 50th o r  lower i n  Federa l  R&D funds i n  
1 9 6 7 .  Only 1 r e c i p i e n t  i n s t i t u t i o n  ranked i n  t h e  top  2 0  
i n  Federal R&D funds. 

Eighty-two percen t  of t h e  r e c i p i e n t  
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Region 

South A t l a n t i c  

West Nor th Central 

Middle Atlantic 

THENIS DOD Federal 

(1967- 70)  (19 67- 70) (1967-70) 
funds R&D funds R&D funds 

- (percent of distribution) 

19.0 

16.9 

14.6 

10.4 

3 - 8  

15.5 

11.6 

6.3 

18.4 

West South Central 12.5 5.1 6.0 

Mountain 

East South C e n t r a l  

East North C e n t r a l  

9 .4  

9 - 2  

7.1 

6.5 

1.5 

17-3 

4 . 9  

3.2 

17.0 

Pac i f i c  . 6.6 18.0 18.2 

14-1 

9 9 . 7  

- New E n g l a n d  4 . 7  21.9 

Total 1 0 0 . 0  1 0 0 . 0  
a - - 

Territories o u t s i d e  the United S t a t e s  account  f o r  small 
f rac t ion  of t o t a l .  

a 

1 
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UNIVERSITIES - W I N G  CONSIDERABLE PROGRESS COMPETING 
FOR FEDERAL RESEARCH AiqD DEVELOP-PENT FUNDS 

During the 1964-74 p e r i o d ,  marly i n s t i t u t i o n s  made 
c o n s i d e r a b l e  p r o g r e s s  i n  competing f o r  F e d e r a l  R&D funds .  
Twenty universi t ies exper ienced more t h a n  200 p e r c e n t  
growth i n  F e d e r a l  R&D funds  r e c e i v e d ,  and 1 8  u n i v e r s i t i e s  
ga ined  by 1 5 0  t o  200  p e r c e n t .  During t h e  same p e r i o d  t o t a l  
F e d e r a l  R&D funds t o  u n i v e r s i t i e s  i n c r e a s e d  by a b o u t  1 2 7  
percent. 

We v i s i t e d  four universi t ies t h a t  had more than a 
200-percent i n c r e a s e  i n  F e d e r a l  R&D funds and met w i t h  
a d m i n i s t r a t o r s  and r e s e a r c h e r s  t o  d i s c u s s  t h e  fac tors '  
accoun t ing  fo r  t h e  u n i v e r s i t i e s '  p r o g r e s s .  

UNIWRS I T Y  OF CALIFORNIA AT SAN DIEGO 

The U n i v e r s i t y  o f - C a l i f o r n i a  a t  San Diego (UCSD) , 
one of nine campuses- i n  t h e  U n i v e r s i t y  of C a l i f o r n i a  . 

system, c o n s i s t s  of the General  Campus ( f o u r  c o l l e g e s ) ,  
the School of Medicine,  and t h e  S c r i p p s  I n s t i t u t i o n  of 
Oceanography (SIO). I t  w a s  e s t a b l i s h e d  i n  t h e  l a t e  1 9 5 0 s  
w i t h  S I 0  forming i t s  nuc leus .  
i n  t h e  p h y s i c a l  and n a t u r a l  s c i e n c e s  w e r e  o f f e r e d .  UCSD 
d i d  n o t  accept i t s  f i rs t  unders radua tes  u n t i l  1 9 6 4 .  S I 0  

A t  f i r s t  o n l y  g r a d u a t e  s t u d i e s  

w a s  o r i g i n a l i y  an independent  Gesearch l a b o r a t o r y ,  d a t i n g  
back t o  1 9 0 3 ,  which became an  h t e g r a l  p a r t  of "Lhe U n i v e r s i t y  
of C a l i f o r n i a  i n  1912.  The School of Medicine accep ted  i t s  ' 

first undergradua tes  i n  1968. A t e a c h i n g  h o s p i t a l  i s  l o c a t e d  
i n  downtown San Diego abou t  1 5  m i l e s  away from t h e  General  
Campus. I n  1974 UCSD r e c e i v e d  an $11.8 m i l l i o n  F e d e r a l  
g r a n t  for c o n s t r u c t i o n  a t  t h e  medical  s c h o o l .  

UCSD h a s  9,259 s t u d e n t s :  7 , 5 9 6  m d e r g r a d u a t e s ,  1 , 3 4 4  
g r a d u a t e  s t u d e n t s  ( i n c l u d i n g  1 9 0  a t  SI01 , and 319 s t u d e n t s  
i n  t h e  School of Medicine.  Plans c a l l  f o r  UCSD t o  i n c r e a s e  
t o  a b o u t  1 2 , 0 0 0  s t u d e n t s  dur ing  the 1980s. 

Funding sources 

During f i s c a l  year  1 9 7 4 ,  UCSD's r e c e i p t s  t o t a l e d  
$ 1 4 6 . 4  m i l l i o n .  Major fund s o u r c e s  were t h e  F e d e r a l  Govern- 
ment, $ 5 9 , 9  m i l l i o n  ( 6 0 . 9 % )  ; t h e  S t a t e  of C a l i f o r n i a ,  $ 3 6 . 2  
m i l l i o n  ( 2 4 . 7 % ) ;  and t h e  U n i v e r s i t y  H o s p i t a l ,  $ 2 4 . 6  n i l l i o n  
( 1 6 . 8 % ) .  The greates t  s i n g l e  e x p e n d i t u r e ,  $ 5 2 . 9  mil l ior ,  

w a s  foE o rgan ized  research which r e p r e s e n t e d  39 p e r c e n t  of 
total ex?end i tu res .  The n e x t  l a r g e s t  amount, $ 2 7 . 6  r i l l i o n  
w a s  for t h e  Uf i ivers i ty  Hospital. 
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. 

During f i sca l  y e a r  1 9 7 5 ,  UCSD r e c e i v e d  $72.8 m i l l i o n  
in awards from Federal and non-Federal  sources f o r  r e s e a r c h  
and t r a i n i n g  a c t i v i t i e s .  F e d e r a l  a g e n c i e s  p r o v i d i n g  most of 
t h e  funds w e r e  NSF, $25 m i l l i o n ,  and HEW, $ 2 2  m i l l i o n .  
These awards went t o  t h e  three components of  UCSD as 
follows: 

Amount P e r c e n t  
( m i l l i o n s )  

SI0 $33  45  
School of-Medicine 23 32 

23  

100 

- 17 

$ 7 3  

General Campus - - - -  - 
- - - - Total  

F e d e r a l  s c i e n c e ,  funds  

F e d e r a l  R&D funds t o  UCSD h a v e  increased from $7.1 - 
m i l l i o n  i n  1964 t o  $53.3 m i l l i o n  i n  1974, an i n c r e a s e  of 
642 p e r c e n t .  I n  1974  UCSD ranked 5 t h  i n  F e d e r a l  R&D t o  
universi t ies,  compared t o  37th  i n  1 9 6 4 .  I n  1974 UCSD 
received an $11,5 m i l l i o n  g r a n t  from NSF fo r  t h e  Deep Sea 
Dr i l l ing  p r o j e c t ,  which accounted f o r  part of t h e  growth. 

During t h e  1960s and e a r l y  1970s, UCSD r e c e i v e d  
awards under several F e d e r a l  s c i e n c e  programs amounting t o  
over $2  m i l l i o n .  

Departmental  Sc ience  Development (NSF) $ 571 ,000  
P r o j e c t  THEMIS (DOD) 823,000 
S u s t a i n i n g  U n i v e r s i t y  Program 6 1 5 , 0 0 0  

( N a t i o n a l  Aeronau t i c s  and Space 
A d m i n i s t r a t i o n )  ( n o t e  a )  

$ 2 , 0 0 9 , 0 0 0  Total. ----- 
Th-is program w a s  i n i t i a t e d  i n  1 9 6 1 ,  4 y e a r s  b e f o r e  t h e  
P r e s i d e n t i a l  message of 1 9 6 5 ,  and was t e r m i n a t e d  i n  1 9 7 1 .  

a 

F a c t o r s  accoun t ing  for growth i n  R & D  

According t o  UCSD a d m i n i s t r a t o r s  and r e s e a r c h e r s ,  t h e  
main f a c t o r s  accoun t ing  f o r  t h e  growth in F e d e r a l  R&D are 
t h e  q u a l i t y  of t h e  u n i v e r s i t y  and its o u t s t a n d i n g  r e s e a r c h e r s .  
They b e l i e v e  t h a t  &&e u n i v e r s i t y  became a f i r s t- ra te  
i n s t i t u t i o n  by a t t r a c t i n g  t o p  s c i e n t i s t s  whol i n  t u r n ,  w e r e  
able t o  a t t r a c t  la rge  r e s e a r c h  awards and o the r  q u a l i t y  
r e s e a r c h e r s .  UCSD h a s  t h r e e  Nobel Prize Laurea tes ,  4 6  N a t i o n a l  
Academy of  Sc iences  f e l l o w s ,  and 4 3  American Academy of A r t s  
and Sc iences  fellows. 
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L 

UCSD a t t r i b u t e s  i t s  success  i n  r e c r u i t i n g  t o p  r e sea r ch  
t a l e n t  t o  i t s  be ing  a young and growing i n s t i t u t i o n  w i th  
s t r o n g  a d m i n i s t r a t i v e  l e a d e r s h i p  and a commitment t o  e x c e l l -  
ence i n  r e s e a r c h .  Severa l  f a c u l t y  members c i t e d  the 
i n t e l l e c t u a l l y  e x c i t i n g  atmosphere as one of  UCSD's a t t r a c -  
t i v e  f e a t u r e s .  There i s - a n  open i n t e l l e c t u a l  environment 
wi th  a g r e a t  d e a l  o f  int-exaction among departments .  For - 
example, t h e  medical  school  i s  i n t e g r a t e d  w i th  Lkte b a s i c  
s c i e n c e s  on t h e  General Campus, and some p r o f e s s o r s  s e r v e  
i n  both areas. 

UCSD emphasizes t h e  importance of r e s e a r c h  t o  its 
f p c u l t y  members. A f a c u l t y   ember's r e s e a r c h  i s  a major 
f a c t o r  i n  t h e  tenure d e c i s i o n  and serves as a c r i t e r ion  f o r  
t h e  advancement of tenured f a c u l t y .  

UNIVERSITY OF ALABAMA AT B I W I N G H A ? ?  

The Unive r s i t y  of Alabama a t  Birmingham (UAB)  be- 
came one of three independent  campuses w i th in  t h e  Un ive r s i t y  
of A l a b a m a  system i n  1 9 6 9 ,  growing o u t  of a Un ive r s i t y  of 
Alabama ex t ens ion  c e n t e r  e s t a b l i s h e d  i n  1936 and a medical  
school  which opened i n  1945. P r i n c i p a l  u n i t s  o f  UAB are t h e  
Medical Center, - t h e -  Un-iversi ty College (undergraduate  u n i t )  , 
and t h e  Graduate School. . -  

The f i n a n c i a l  r e p o r t  f o r  t h e  1973-74.- school  yea r  showed 
t h a t  UAB had revenues of $ 1 0 9  m i l l i o n ,  i nc lud ing -$26  million 
i n  Federa l  funds.  UAB-employs 6 , 7 0 0  people-, making - .  i t  t n e  
l a r g e s t  employer i n  Birmingham and the--second l a r g e s t  i n  
J e f f e r s o n  County. S tuden t  enrol lment  dur ing  t h e  f a l l  of 
1 9 7 4  w a s  e s t ima ted  a t  over  1 0 , 0 0 0 :  7 , 3 0 0  undergraduate 
and pa rap ro fe s s iona l  s t u d e n t s  and 3 , 1 0 0  g radua te  and pro- 
f e s s i o n a l  s t u d e n t s .  

Federa l  s c i ence  funds 

Federal s c i ence  funds t o  UAB have i nc r ea sed  from 
about  $3  m i l l i o n  i n  1 9 6 4  t o  $18.4 m i l l i o n  i n  1 9 7 4 .  The R&D 
component of  "he Federa l  s c i e n c e  funds has  i nc r ea sed  from 
less than $3  m i l l i o n  i n  1 9 6 4  t o  $15.8  m i l l i o n  i n  1 9 7 4 ,  
over  400  pe rcen t .  UAB ranked 80th  i n  Federa l  R&D funds among 
c o l l e g e s  and u n i v e r s i t i e s  i n  1 9 6 4 .  I n  1 9 7 4  UAS ranked 40th.  

About 72  pe r cen t  of t h e  Federa l  r e s e a r c h  funds went 
t o  t h e  UAB Medical School ,  where t h e  two primary r e sea r ch  
areas are ca rd iovascu l a r  d i s e a s e  and cancer .  The Na t iona l  
I n s t i t u t e s  of Heal th ( N I H )  has  g r e a t l y  i nc r ea sed  i t s  
flmdifig of t h e s e  r e s e a r c h  areas du r ing  thc1967-74  2e r iod .  
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A UAS of f i c i a l  t o l d  us that,  except  f o r  N I H  General 
Research Support,  UAB w a s  n o t  very  success fu l  i n  g e t t i n g  
Federal i n s t i t u t i o n a l  support  funds. For example, UAB 
appl ied  for ,  b u t  w a s  n o t  ab l e  t o  g e t ,  funds under P r o j e c t  
THEMIS, DOD; Sus ta in ing  Univers i ty  Program, Nat ional  
Aeronautics and Space Administrat ion;  Health Sciences 
Advancement Awards, NIH; and t h e  Science Development Pro- 
gram, NSF. 
College Science Improvement Program through consortium 
arrangements. 

UAB d id ,  however, r ece ive  some funds under NSF's 

Factors  accounting ' for  growth i n  R&D 

UAB o f f i c i a l s  t o l d  us t h a t  t h e  growth of UAB 
could n o t  be a t t r i b u t e d  t o  one p a r t i c u l a r  f a c t o r  and t h a t  
it w a s  a matter of  t iming which w a s  i n  UAB's favor .  They 
said that: 

--UAB admin i s t r a t ion  had created an environment 
which encouraged research  a long wi th  teaching.  

--UAB had 
members 
f i e l d s  , 

--uAB had 
freedom 

attracted outs tanding  research f a c u l t y  
wi th  n a t i o n a l  r epu ta t ions  i n  t h e i r  
who a t t r a c t e d  research f u n d s .  

implemented t h e  p r i n c i p l e  05 academic 
al lowing t h e  f a c u l t y  t o  decide their 

- 

research  i n t e r e s t s .  

--UAB had developed s t rong  research c a p a b i l i t y  
i n  the n a t i o n a l  p r i o r i t y  research  a reas  of 
cancer and card iovascu la r  disease. 

--Urn had r e c e n t l y  e s t a b l i s h e d  1 2  endowed f a c u l t y  
c h a i r s  t o  a i d  i n  r e c r u i t i n g  ou ts tanding  sc i en t i s t s  
a d  schola rs .  

--Local community support  from bus iness  and c i v i c  
interests helped i n  providing cons t ruc t ion  
funds when S t a t e  funds w e r e  n o t  a v a i l a b l e .  

COLORADO STATE r n r v m s ~ ~ ~  
The Colorado Sta te  Univers i ty  ( C S U ] ,  established i n  

1870 a s  '-&e Agr i cu l tu ra l  College of Colorado, became a 
S t a t e  i n s t i t u t i o n  i n  1 8 7 6  and received i t s  present name 
i n  

Of 

1957. 
c 

CSU has  three campuses loca ted  i n  o r  n e a r  t h e  c i t y  
Fo r t  Co l l i n s .  T h e  main campus i s  loca t ed  wi th in  the  

36 
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c i t y .  The Foo th i l . l s -  and Pingree Park campuses are 
for educat ional  and research  programs i n  f o r e s t r y ,  
ing,  and b i o l o g i c a l  sc iences .  CSU a l s o  opera tes  1 
centers Statewide. 

1 

used 
engineer- 
research  

CSU grew slowly u n t i l  t h e  end 'of  World War 11; 
r e g i s t r a t i o n  f o r  the 1945 fall t e r m  was 1,037. During 
the 1950s and 1 9 6 0 s ,  s tudent  enrollnent increased sharp ly  
and reached 6 , 1 3 1  by 1 9 6 0  and 17,045 by 1 9 7 0 .  To accommo- 
d a t e  t h i s  growth, t h e  main campus expanded t o  more than 
1 0 0  bu i ld ings ,  and t he  F o o t h i l l s  campus was es t ab l i shed .  
Recently completed science f a c i l i t i e s  are a chemistry 
bu i ld ing ,  an anatomy-zoology bu i ld ing ,  and a microbiology 
bui lding.  Buildings for f o r e s t r y  and n a t u r a l  resources, 
home economics, and pathology are being constructed.  

Federal  sc ience funds 

Federal  R&D funds t o  CSU increased from $3.7 mil l ion  
i n  1964 t o  $13.5 m i l l i o n  i n  1974, a growth of 2 6 5  percent ,  
In  1 9 7 4  CSU ranked 45th i n  Federal  R&D funds, compared to 
68th i n  1 9 6 4 ,  In  1974 major Federal  R&D fmds came from 
NSF, 34.8 percent ;  HEW, 22.7 percent ;  t h e  Department of 
Agr icu l ture ,  1 0 . 7  percent:  and t h e  Environmental Pro tec t ion  
Agency, 7.4 percent ,  

During the 1960s and e a r l y  1 9 7 0 s ,  CSU received awards 
of $3 .9  mi l l i on  under seve ra l  Federal  sc ience  programs. 

Departnental  Science Development (NSF) $ 600 ,000  
College Science Improvement Program 

(NSF) 133,700 
P r o j e c t  THEMIS (DOD) 2 , 3 4 0 , 0 0 0  
Susta ining Univers i ty  Program, (National 

Aeronautics and Space AdmiXTstration) 8 3 6 , 9 0 0  

Total  $ 3 , 9 1 0 , 6 0 0  

Fac tors  accounting f o r  growth i n  R&D 

CSU admin i s t r a to r s  and researchers  pointed o u t  
s eve ra l  f a c t o r s  accounting f o r  CSU's growth i n  R&D, 

--The adminis t ra t ion  is  dedicated t o  research .  
The f a c u l t y  f e e l s  no l i m i t a t i o n  from t h e  
school when pursuing research  e f f o r t s .  The 
adminis t ra t ion  i s  w i l l i n g  t o  gamble on h i r i n g  
young researchers .  
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'--CSU h i r e d  some t o p  q u a l i t y  r e s e a r c h e r s  i n  a 
f e w  areas, which enabled CSU t o  have a n a t i o n a l  
impact i n  t h e s e  a, yeas. 

--Some CSU researchers were able t o  o b t a i n  funds 
i n  areas of  Federal Government i n t e r e s t .  Many 
p r o j e c t s  are weighted toward a p p l i e d  research. 

--Federal i n s t i t u t i o n a l  development grants enabled 
the r e c i p i e n t  departments  t o  b u i l d  up t h e i r  
research capabil i t ies.  I 

--In one college, a major e f f o r t  w a s  made t o  re- 
p l a c e  f a c u l t y  members who had discouraged 
r e s e a r c h  w i t h  persons  ded ica ted  t o  exce l l ence  
i n  research and educa t ion .  

--Most CSU r e s e a r c h e r s  are r e l a t i v e l y  young, and 
barriers between departments  are low -and 
t h e r e f o r e  makes it easier t o  develop i n t e r -  
d i s c i p l i n a r y  r e sea r ch .  

BOSTON UNIVERSITY 

Boston Univers i ty ,  e s t a b l i s h e d  i n  1 8 6 9 ,  ha s  become 
a l a r g e ,  independent ,  p r i v a t e  u n i v e r s i t y .  I t  o f f e r s  
programs t o  i t s  s t u d e n t s  i n  about  130  areas of concen t r a t i on  
i n  1 6  d i f f e r e n t  schoo ls  and c o l l e g e s .  The l a r g e s t  school 
i s  t h e  Col lege  o f  Liberal Arts. 

l o c a t e d  a t  t h e  Char les  River campus near t h e  c en t e r  of Boston. 
The U n i v e r s i t y ' s  Medical Cen te r ,  l oca t ed  i n  t h e  south end of 
-- t h e  c i t y ,  con t a in s  -. t h e  Schools of Medicine  and Graduate Den- _.  

t i s t r y  ' a n d t h e  Univers i ty  Hosp i ta l .  

- 
The u n i v e r s i t y ' s  undergraduate schoo ls  and c o l l e g e s  a r e  

z - 

The u n i v e r s i t y  r e c e n t l y  proposed a $ 1 2 . 6  m i l l i o n  revenue 
bond i s s u e  t o  c o n s t r u c t  a d d i t i o n s  t o  t h e  Schools of Medicine 
and Graduate D e n t i s t r y  and t o  o t h e r  b u i l d i n g s .  S ince  1939 
t h e  u n i v e r s i t y  has completed $100  m i l l i o n  i n  c o n s t r u c t i o n  
projects. Another $100  m i l l i o n  b u i l d i n g  p r o j e c t  i s  about t o  
be completed a t  t h e  Medical Center .  

A u n i v e r s i t y  o f f i c i a l  sa id  t h a t  t h e  u n i v e r s i t y  has  had 
three d i f f e r e n t  a d m i n i s t r a t i o n s  over  the l a s t  1 0  yea r s .  
Since 1 9 7 0  i t s  p r e s e n t  a d m i n i s t r a t i o n  has t r i ed  t o  b u i l d  a 
s t r o n g  research program. Enrollment (g r adua t e s  and under- 
g radua t e s )  dur ing  the  f a l l  of 1 9 7 3  c o n s i s t e d  of  17,000 f u l l -  
t i m e  and 6 , 0 0 0  pa r t- t ime  s t u d e n t s .  Teaching and research 
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a c t i v i t i e s  are conducted by 1 , 2 0 0  fu l l- t ime  f a c u l t y  members, 
two- thirds of whom hold doc to ra t e s .  There are over 1 , 0 0 0  
part-time personnel  and about  1 , 8 0 0  suppor t  personnel .  
During f i s c a l  year  1975 t h e  u n i v e r s i t y  received awards 
amounting t o  almost $30 m i l l i o n  from Federa l  and non-Federal 
sources .  The u n i v e r s i t y  Medical Center rece ived  about  $17 
m i l l i o n ,  o r  57 percen t .  

Federal  sc ience  funds 

Federa l  sc ience  funds t o  t h e  u n i v e r s i t y  have 
from $6.5 m i l l i o n  i n  1 9 6 4  t o  $16.7  m i l l i o n  i n  1 9 7 4  
pe rcen t  i nc rease .  R&D funds t o  the u n i v e r s i t y  hav 
322 percen t ,  from $2.9 m i l l i o n  i n  1964  t o  $ 1 2 . 4  m i  
1974. I n  1 9 7 4  the  u n i v e r s i t y  ranked 50*& i n  Feder 
funds,  compared t o  83d in 1964. 

inc reased  
, a 155- 
'e inc reased  
l l i o n  i n  
a1 R&D 

A u n i v e r s i t y  o f f i c i a l  t o l d  us t h a t  NIH General Research 
Support and t h e  Science Development Program, e s p e c i a l l y  
the  Departmental Science Development Program, were a great 
h e l p  to the u n i v e r s i t y .  
funds from t h e  Nat ional  Aeronautics  and Space Adminis t ra t ion ' s  
Sus ta in ing  Univers i ty  Program. 

The  u n i v e r s i t y  a l s o  received some 

Fac tors  account ina  f o r  arowth i n  R&D 

Univers i ty  o f f i c i a l s  c i t e d  these ' f a c t o r s  as con- 
t r i b u t i n g  t o  t h e  u n i v e r s i t y ' s  growth. 

--Its p r e s i d e n t ' s  ou t s tand ing  l eade r sh ip .  

--Freedom of f a c u l t y  t o  do research. 

--Competent research  f a c u l t y  t o  a t t r a c t  funds.  

--Location of the u n i v e r s i t y  i n  a prestigious area .  

--The Grant and Cont rac t s  Of f i ce  which assists 
f a c u l t y  i n  proposal  p repa ra t ion  and i n  f i n d i n g  
sources of funds f o r  p r o j e c t s .  
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