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The N a t i o n a l S c i e n c e F o u n d a t i o n has T e l e p h o n i c D e v i c e f o r 
t h e Deaf (TDD) c a p a b i l i t y w h i c h e n a b l e s i n d i v i d u a l s w i t h h e a r ­
i n g i m p a i r m e n t t o com m u n i c a t e w i t h t h e D i v i s i o n o f P e r s o n n e l 
and Management f o r i n f o r m a t i o n r e l a t i n g t o NSF's p r o g r a m s , 
employment, o r g e n e r a l i n f o r m a t i o n , T h i s number i s ; 

( 2 0 2 ) 3 5 7 - 7 4 9 2 . 





NSF DIRECTOR'S STATEMENT ON THE 
REPORT OF THE ADVISORY COMMITTEE ON 

MERIT REVIEW 

I n A p r i l 1985, a c t i n g on a recommendation of t h e N a t i o n a l Science 
Board Committee on E x c e l l e n c e , I appointed an Advisory Committee 
on M e r i t Review, c h a i r e d by Dr. Norman Hackerman• I asked t h a t 
i t examine c o m p e t i t i v e review procedures a t the N a t i o n a l S c i e n c e 
Foundation and a t othe r F e d e r a l agencies and recommend changes 
and improvements, i f ap p r o p r i a t e . 

RATIONALE; 

The r a p i d l y changing r e s e a r c h environment and i n c r e a s e d p r e s s u r e s 
on t h e r e v i e w system suggested the need f o r a s p e c i a l committee 
of d i s t i n g u i s h e d o u t s i d e e v a l u a t o r s t o examine F e d e r a l agency 
peer r e v i e w procedures w i t h an in-depth review of the system, 
f o c u s i n g on the N a t i o n a l Science Foundation. 

THE MERIT REVIEW SYSTEM 

S i n c e i t s e s t a b l i s h m e n t , the National S c i e n c e Foundation has 
r e l i e d on the judgment of q u a l i f i e d , experienced s c i e n t i s t s and 
e n g i n e e r s t o s e l e c t the most promising high q u a l i t y r e s e a r c h f o r 
support. T h i s system has been s u b j e c t e d t o p e r i o d i c examination 
by i n t e r n a l t a s k f o r c e s and o u t s i d e p a n e l s , i n c l u d i n g 
C o n g r e s s i o n a l Committees. I t has been found to be remarkably 
e f f e c t i v e and f l e x i b l e , adapting to the changing needs of s c i e n c e 
and e n g i n e e r i n g r e s e a r c h , and i n c o r p o r a t i n g improvements w i t h 
r e s p e c t t o openness, a c c o u n t a b i l i t y , e q u i t y , and impact on the 
r e s e a r c h environment. 

As t he c o r e of the decision-making system t h a t provides support 
to r e s e a r c h e r s a t u n i v e r s i t i e s a c r o s s the range of s c i e n t i f i c 
d i s c i p l i n e s , the competitive merit review system has ser v e d as a 
barometer — and even a l i g h t n i n g rod of change i n the 
r e s e a r c h system. The expansion of r e s e a r c h o p p o r t u n i t i e s and 
steady growth i n the number of high c a l i b e r r e s e a r c h p r o p o s a l s 
have s h a r p l y i n c r e a s e d the competitive p r e s s u r e on the r e s o u r c e s 
a v a i l a b l e t o support r e s e a r c h and the r e s e a r c h i n f r a s t r u c t u r e . 
T h i s i n t u r n , has i n c r e a s e d p r e s s u r e on the me r i t review system. 

NSF r e c o g n i z e s t h a t s h o r t f a l l s i n support f o r academic s c i e n c e 
and e n g i n e e r i n g r e s e a r c h f a c i l i t i e s have l e d to p r e s s u r e s on the 
c o m p e t i t i v e m e r i t review system. T h i s s i t u a t i o n has i n some 
i n s t a n c e s l e d t o a c t i v i t i e s t h a t bypass t he me r i t review system. 
The A d v i s o r y Committee's r e p o r t emphasizes t h a t the e x i s t e n c e of 
t h i s s i t u a t i o n does not imply unsoundness i n the review system 
I t s e l f . Rather, the r e p o r t s t r o n g l y r e a f f i r m s the fundamental 
h e a l t h o f the p r e s e n t system. The Foundation does not agree with 
s u g g e s t i o n s i n the r e p o r t t h a t a d d i t i o n a l review mechanisms are 
needed o r would be e f f i c a c i o u s i n ad d r e s s i n g the problem of 
bypassing m e r i t review. 
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NSF TASK FORCE 

A t a s k f o r c e c h a i r e d by NSF's S e n i o r S c i e n c e A d v i s o r , Dr. Mary 
C l u t t e r , was charged w i t h the r e s p o n s i b i l i t y t o undertake a 
c a r e f u l r e v i e w of the Committee's c o n c l u s i o n s and recommendations 
and t o develop an a c t i o n p l a n f o r the Foundation. The a c t i o n 
p l a n t h a t f o l l o w s i s based on t h a t review. 

ACTION PLAN 

The t a s k f o r c e has aggregated the A d v i s o r y Committee's recom­
mendations i n t o an a c t i o n p l a n c o n s i s t i n g of f i v e c a t e g o r i e s , 
I have reviewed the p l a n and i n t e n d to implement i t immediately. 

SELECTION CRITERIA; NSF's primary c r i t e r i a f o r s e l e c t i o n o f 
r e s e a r c h p r o j e c t s have always been the q u a l i t y o f the proposed 
r e s e a r c h and the competence of the i n v e s t i g a t o r s . Once 
e x c e l l e n c e has been e s t a b l i s h e d secondary c r i t e r i a a r e a p p l i e d . 
S p e c i f i c a l l y , a t t e n t i o n i s g i v e n t o the e f f e c t o f the p r o j e c t on 
the r e s e a r c h i n f r a s t r u c t u r e , and to c o n t r i b u t i o n s t o r e l a t e d 
g o a l s of e q u i t y and d i s t r i b u t i o n of r e s o u r c e s among i n s t i t u t i o n s 
and g e o g r a p h i c a r e a s . The changing s c a l e and o r g a n i z a t i o n of 
s c i e n c e have i n c r e a s e d the importance of t h e s e f a c t o r s and o f 
m u l t i p l e elements i n the e v a l u a t i o n of a p r o p o s a l . T h i s i s 
e s p e c i a l l y t r u e f o r c e n t e r - b a s e d a c t i v i t i e s , r e s e a r c h groups and 
s h a r e d f a c i l i t i e s . 

1. The A d v i s o r y Committee r e c o g n i z e d the e v o l u t i o n of the peer 
r e v i e w p r o c e s s and recommended adopting the term M e r i t Review t o 
d e s c r i b e the s e l e c t i o n p r o c e s s . ( I I - l ) 

A c t i o n : M e r i t Review i s a more a c c u r a t e d e s c r i p t i o n o f the 
r e v i e w p r o c e s s employed a t NSF. The recommendation of the 
Committee t o adopt i t s use w i l l be implemented, and top 
l e v e l management w i l l i n s u r e compliance i n a p p l i c a t i o n of 
the extended c r i t e r i a to a p p r o p r i a t e p r o g r a m s and p r o p o s a l s . 

2. M u l t i d i s c i p l i n a r y p r o p o s a l s and o t h e r l a r g e p r o j e c t s r e q u i r e 
d i f f e r e n t e v a l u a t i o n procedures f r o m those n o r m a l l y used f o r 
s i n g l e i n v e s t i g a t o r p r o p o s a l s . ( I I - 5 ) 

A c t i o n : NSF has developed review procedures such as the use 
of m u l t i - s t a g e r e v i e w p a n e l s t o handle e v a l u a t i o n of l a r g e 
p r o j e c t s , f o r example, E n g i n e e r i n g R e s e a r c h C e n t e r s . These 
pr o c e d u r e s need t o be c o d i f i e d and w i l l be a p p l i e d t o o t h e r 
l a r g e p r o j e c t p r o p o s a l s , as a p p r o p r i a t e . 

3. The Committee a l s o addressed the e v a l u a t i o n of s t a n d a r d 
p r o p o s a l s t h a t a r e i n t e r d i s c i p l i n a r y or f a l l between i n t e r n a l 
o r g a n i z a t i o n a l u n i t s . ( I I - 6 ) 
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A c t i o n : I n t e r d i s c i p l i n a r y panels, as c u r r e n t l y used i n 
programs such as the Chemistry of L i f e P r o c e s s e s , w i l l be 
c o n s i d e r e d f o r othe r new and r a p i d l y e v o l v i n g i n t e r d i s c i ­
p l i n a r y r e s e a r c h a r e a s . 

A c t i o n : U n s o l i c i t e d i n t e r d i s c i p l i n a r y r e s e a r c h p r o p o s a l s 
from i n d i v i d u a l i n v e s t i g a t o r s t h a t do not f a l l r e a d i l y i n t o 
e s t a b l i s h e d program a r e a s o c c a s i o n a l l y p r e s e n t review 
problems. An ad hoc t a s k group i s c u r r e n t l y f o r m u l a t i n g 
recommendations f o r the p r o c e s s i n g and review of such 
p r o p o s a l s . 

4. The f a i r n e s s o f the review p r o c e s s i s of prime importance. 
T h i s c an o n l y be a s s u r e d i f r e v i e w e r s and review p a n e l s r e f l e c t 
the broad community of e x c e l l e n t s c i e n t i s t s and e n g i n e e r s from 
academia, government, and i n d u s t r y . ( H - 7 ) 

A c t i o n : The Foundation has i n p l a c e s p e c i f i c g u i d e l i n e s f o r 
the i n c l u s i o n of women and m i n o r i t y s c i e n t i s t s or e n g i n e e r s 
and i n d i v i d u a l s f r o m predominantly undergraduate 
i n s t i t u t i o n s i n the review p r o c e s s i n c l u d i n g p a r t i c i p a t i o n 
on r e v i e w p a n e l s and a d v i s o r y committees. Management w i l l 
f o l l o w up t o i n s u r e t h a t p r a c t i c e a t the program l e v e l i s i n 
f u l l compliance w i t h these g u i d e l i n e s . 

C r e a t i v i t y and R i s k : The support of e x c e l l e n c e i n r e s e a r c h must 
i n c l u d e r e c e p t i v i t y to c r e a t i v e , h i g h - r i s k r e s e a r c h . NSF has 
always encouraged i t s program o f f i c e r s to support such p r o p o s a l s . 
( I I - 9 ) 

A c t i o n : NSF w i l l encourage program managers t o make g r e a t e r 
use of d i s c r e t i o n a r y a u t h o r i t y to i d e n t i f y and support 
c r e a t i v e , h i g h - r i s k p r o p o s a l s . S p e c i a l a l l o c a t i o n of funds 
w i l l be c o n s i d e r e d pending e v a l u a t i o n of a c u r r e n t 
e x p e r i m e n t a l program. 

A c t i o n : O v e r s i g h t r e v i e v ; committees and d i s c i p l i n a r y 
a d v i s o r y committees w i l l be i n s t r u c t e d t o i d e n t i f y and 
examine c r e a t i v e h i g h - r i s k p r o p o s a l s , b o t h f u n d e d and 
d e c l i n e d , and to r e p o r t t h e extent to which t h e y a r e g i v e n 
a p p r o p r i a t e c o n s i d e r a t i o n . 

Data B a s e s : E f f e c t i v e monitoring of the review p r o c e s s by 
Management r e s t s on the adequacy of the i n f o r m a t i o n a v a i l a b l e on 
i t . NSF da t a bases have been c o n s t r u c t e d to i n c l u d e i n f o r m a t i o n 
on p r o p o s a l submission and awards and on r e v i e w e r s and a d v i s o r y 
committee members by sex, age, i n s t i t u t i o n a l a f f i l i a t i o n , 
m i n o r i t y group and disabled/handicapped s t a t u s . ( X I - 2 ) 

A c t i o n : Procedures w i l l be e s t a b l i s h e d to f a c i l i t a t e 
p e r i o d i c management review of the accuracy and completeness 
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of e x i s t i n g d a t a bases and s p e c i f i c a l l y t o determine i f the 
e x i s t i n g d a t a b a s e s need t o be improved o r expanded. 

A c t i o n : At the c o n c l u s i o n of each f i s c a l y e a r , a r e p o r t 
w i l l be prepared summarizing the a t t r i b u t e s of the p r o p o s e r s 
and r e v i e w e r s , p r o v i d i n g i n s i g h t i n t o the changes i n the 
r e v i e w e r and proposer pools over time. 

R e s p o n s i v e n e s s i The e q u i t y and a c c o u n t a b i l i t y of the r e v i e w 
p r o c e s s r e l i e s i n good measure on i t s t r a n s p a r e n c y and 
t i m e l i n e s s , and i t s r e s p o n s i v e n e s s t o the needs of the r e s e a r c h 
community. ( I X - 3 , 4 ) 

1. Feedback t o Reviewers 
A c t i o n : R e s p o n s i b l e r e v i e w e r s w i l l i n g t o p r o v i d e t h e i r 
e x p e r t i s e on a r e p e a t e d b a s i s a r e t h e c o r e of the r e v i e w 
p r o c e s s . NSF w i l l p r o v i d e feedback t o them by send i n g them 
a l i s t o f a l l awards made i n d i s c i p l i n a r y a r e a s they 
r e v i e w e d a t the c o n c l u s i o n of each f i s c a l y e a r . 

2. Reviewer R e s p o n s i b i l i t y 
Action:' Reviewers bear a r e s p o n s i b i l i t y t o render a 
b a l a n c e d judgment, f r e e of b i a s and v i t u p e r a t i o n . 
I n c o m p l e t e r e v i e w and intemperate or p e r s o n a l remarks a r e 
u n a c c e p t a b l e and w i l l not be used i n the s e l e c t i o n p r o c e s s . 
Futhermore, p r i n c i p a l i n v e s t i g a t o r s w i l l be n o t i f i e d t h a t 
such r e v i e w s were not used a n d g i v e n an e x p l a n a t i o n . 
F i n a l l y , e x t e n s i v e e d u c a t i o n of the r e v i e w e r community t o 
NSF's r e q u i r e m e n t s w i l l be undertaken. 

3. T i m e l i n e s s 
A c t i o n : NSF w i l l a c c e n t u a t e i t s e f f o r t s t o reduce p r o p o s a l 
p r o c e s s i n g time w i t h i n f l e x i b l e parameters t h a t acknowledge 
the s p e c i a l demands of complex p r o p o s a l s . For the m a j o r i t y 
of p r o p o s a l s , the c u r r e n t goal of s i x months w i l l remain i n 
e f f e c t . 

I n f r a s t r u c t u r e : The i n c r e a s i n g need t o improve the 
i n f r a s t r u c t u r e of s c i e n c e and e n g i n e e r i n g has c o n c o m i t a n t l y 
i n c r e a s e d c o m p e t i t i v e p r e s s u r e f o r r e s o u r c e s a v a i l a b l e f o r 
support. 

1. F a c i l i t i e s - P r e s s u r e i s p a r t i c u l a r l y acute i n a r e a s where 
f e d e r a l i nvestment has decreased over the p a s t 20 y e a r s , namely 
i n the support of f a c i l i t i e s c o n s t r u c t i o n and r e n o v a t i o n . The 
a p p r o p r i a t e f e d e r a l r o l e w i t h r e g a r d t o f a c i l i t i e s support 
remains to' be determined and the Foundation w i l l c o n t i n u e t o 
cooperate w i t h t h i s e f f o r t . ( I I - 8 ) 

A c t i o n : NSF i s mandated t o provide on a b i e n n i a l b a s i s , the 
database on f a c i l i t i e s t o the Congress. The f i r s t r e p o r t 
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has now been r e l e a s e d , and should prove h e l p f u l i n d e f i n i n g 
the a p p r o p r i a t e f e d e r a l r o l e i n support of f a c i l i t i e s . 

I n a d d i t i o n , NSF has i n p l a c e a mechanism t o respond to 
f a c i l i t i e s needs w i t h i n the c o n t e x t of r e s e a r c h p r o p o s a l s . On 
September 27, 1985 an Important Notice was r e l e a s e d t o the e n t i r e 
u n i v e r s i t y and c o l l e g e r e s e a r c h community c l a r i f y i n g the 
Foundation's p o l i c y on c o n s t r u c t i o n and r e n o v a t i o n of r e s e a r c h 
and e d u c a t i o n f a c i l i t i e s . 

2. C a p a c i t y B u i l d i n g - The A d v i s o r y Committee recommended the 
adoption of long term p r e f e r e n t i a l programs to improve the 
s c i e n c e and e n g i n e e r i n g base throughout the U.S. a n d was 
concerned about e q u i t a b l e review. NSF has i n p l a c e a number of 
c a p a c i t y - b u i l d i n g programs, f o r example. E x p e r i m e n t a l Program to 
S t i m u l a t e C o m p e t i t i v e Research (EPSCOR), M i n o r i t y R e s e a r c h 
I n i t i a t i o n (MRI), C o l l e g e S c i e n c e I n s t r u m e n t a t i o n Program ( C S I P ) . 
S p e c i a l r e v i e w procedures i n s u r e e q u i t a b l e treatment. ( I I - 7 ) 

A c t i o n : NSF w i l l review a l l c a p a c i t y b u i l d i n g programs and 
e s t a b l i s h e v a l u a t i o n c r i t e r i a to monitor e f f e c t i v e n e s s and 
p r o g r e s s towards the u l t i m a t e g o a l of mainstreaming such 
a c t i v i t i e s . 

CONCLUSION 

The A d v i s o r y Committee on Merit Review i s to be commended on the 
s u c c e s s f u l completion of i t s c h a l l e n g i n g assignment. The 
recommendations of the Committee t h a t frame the agenda f o r f u t u r e 
a c t i o n are an important c o n t r i b u t i o n to our continued e f f o r t s t o 
enhance the e f f e c t i v e n e s s of NSF's review procedures. As the 
A d v i s o r y Committee's r e p o r t p o i n t s out, the dynamism and 
f l e x i b i l i t y o f the c o m p e t i t i v e m e r i t review system have been 
c r i t i c a l elements of i t s s u c c e s s . I t must remain r e c e p t i v e to 
change and improvement i n the f u t u r e i f i t i s t o c o n t i n u e t o 
s e r v e the needs of the Nation. 

E r i c h B l o c h 
December 17, 1986 
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September 251 1986 

Mr. E r i c h B l o c h , D i r e c t o r 
N a t i o n a l S c i e n c e F o u n d a t i o n 
Washington, D.C. 20550 

Dear E r i c h : 

I am p l e a s e d t o t r a n s m i t t o you t h e f i n a l r e p o r t o f y o u r 
A d v i s o r y Committee on M e r i t Review. 

Our mandate was broad, and t h e s u b j e c t complex. A c c o r d i n g l y , 
we s e t our f o c u s a t t h r e e l e v e l s . 

F i r s t , and roost i m p o r t a n t . t h e r e p o r t d e f i n e s t h e con c e p t of 
m e r i t r e v i e w , d e s c r i b e s t h e p r o c e s s as p r a c t i c e d i n d i f f e r e n t 
F e d e r a l a g e n c i e s and programs, and o f f e r s an h i s t o r i c a l 
e x p l a n a t i o n c o n c e r n i n g t h e e v o l u t i o n from " p e e r " r e v i e w to t h e 
more comprehensive m e r i t r e v i e w p r o c e s s . 

Second, i t examines r e v i e w p r o c e s s e s i n s e v e r a l NSF program 
a r e a s i n w h i c h t h e c r i t e r i a f o r p r o j e c t s e l e c t i o n i n c l u d e both 
t e c h n i c a l e x c e l l e n c e as w e l l a s n o n - t e c h n i c a l c o n c e r n s such a s 
b u i l d i n g r e s e a r c h i n f r a s t r u c t u r e o r t h e l i k e l i h o o d of u s e f u l 
a p p l i c a t i o n s . Model r e v i e w p r o c e s s e s f o r d i f f e r e n t k i n d s of 
o b j e c t i v e s a r e i d e n t i f i e d , and recommendations a r e made. 

F i n a l l y , I t examines i n d e t a i l s e v e r a l i s s u e s i n c a r r y i n g 
out t h e two p r i n c i p a l forms of p r o d e c t r e v i e w a t NSF -— t h e ad 
hoc m a i l r e v i e w , and the p a n e l r e v i e w p r o c e s s e s . The r o l e of t h e 
program manager and problems of a c c o u n t a b i l i t y a r e a l s o 
d i s c u s s e d . S e v e r a l improvements a r e recommended. 

The r e p o r t was adopted by t h e Committee w i t h o u t d i s s e n t . The 
Committee t h i n k s t h e r e p o r t i s i n f o r m a t i v e , and b e l i e v e s i t w i l l 
be u s e f u l t o you, t h e s c i e n c e and e n g i n e e r i n g communities, and 
s c i e n c e p o l i c y makers. 
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PREFACE 

Co m m i t t e e B a c k g r o u n d and Charge 

I n 1985 t h e N a t i o n a l S c i e n c e B o a r d i s s u e d a r e p o r t b y i t s 
C o m m i t t e e on E x c e l l e n c e i n S c i e n c e and E n g i n e e r i n g on t h e 
p r o b l e m o f d i r e c t C o n g r e s s i o n a l f u n d i n g o f a cademic r e s e a r c h 
f a c i l i t i e s , b y - p a s s i n g t h e m e r i t r e v i e w s y s t e m . One o f i t s 
t h r e e r e c o m m e n d a t i o n s was t h a t t h e NSF D i r e c t o r s h o u l d 
a p p o i n t a c o m m i t t e e t o examine p r o j e c t s e l e c t i o n p r o c e d u r e s 
w i t h i n t h e N a t i o n a l S c i e n c e F o u n d a t i o n , s u r v e y o t h e r a g e n c i e s ' 
a p p r o a c h e s , and recommend m o d i f i c a t i o n s o f p r o c e d u r e s i f 
a p p r o p r i a t e . 

I n r e s p o n s e t h e NSF d i r e c t o r a p p o i n t e d an 11 member A d v i s o r y 
C o m m i t t e e on M e r i t R e v i e w i n A p r i l 1985. The c h a r g e t o t h e 
C o m m i t t e e r e a d as f o l l o w s : 

"Purpose and F u n c t i o n s 

A. Purposes The A d v i s o r y C o m m i t t e e on M e r i t Review w i l l 
e v a l u a t e m e r i t r e v i e w as p r a c t i s e d b y NSF and o t h e r a g e n c i e s 
and p r o v i d e i t s a d v i c e and r e c o m m e n d a t i o n s c o n c e r n i n g a l t e r ­
n a t i v e s y s t e m s o f m e r i t r e v i e w and s e l e c t i o n o f p r o j e c t s f o r 
g r a n t s . 

B. F u n c t i o n s % The p r i n c i p a l f u n c t i o n s o f t h i s C o m m i t t e e a r e t o : 

1. Document p r e s e n t methods o f m e r i t r e v i e w a t NSF and o t h e r 
a p p r o p r i a t e a g e n c i e s . T h i s i n c l u d e s b o t h p e e r r e v i e w , 
p e r se, as w e l l as s e l e c t i o n c r i t e r i a u s e d i n d e c i s i o n ­
m a k i n g . 

2. E v a l u a t e d i f f e r e n c e s b e t w e e n t h e i m p l e m e n t a t i o n o f m e r i t 
r e v i e w among NSF d i r e c t o r a t e s . 

3. A n a l y z e how m e r i t r e v i e w a p p l i e s t o d i v e r s e a c t i v i t i e s , 
s u c h as g e n e r a l r e s e a r c h g r a n t s , i n s t r u m e n t a t i o n a w a r d s , 
f a c i l i t i e s , and s p e c i a l p r o g r a m s ( e . g . , i n t e r n a t i o n a l , 
women, and m i n o r i t y p r o g r a m s ) . 

4. A s s e s s i n e q u i t i e s t h a t may r e s u l t f r o m m e r i t r e v i e w , s u c h 
as u n d e r r e p r e s e n t a t i o n o f c e r t a i n i n s t i t u t i o n s o r c o n s t i ­
t u e n c i e s . 

5. I d e n t i f y t h e s t r e n g t h s and s h o r t c o m i n g s o f p r e s e n t p r o ­
c e d u r e s . 

6. Make r e c o m m e n d a t i o n s f o r o v e r c o m i n g l i m i t a t i o n s o f t h e 
p r e s e n t methods o f m e r i t r e v i e w . 

7. P r e p a r e r e p o r t s o f i t s a c t i v i t i e s as a p p r o p r i a t e . " 

The C o m m i t t e e met f i v e t i m e s — i n J u l y , O c t o b e r and November 
1985 and F e b r u a r y and J u l y 1986. I t h e a r d p r e s e n t a t i o n s f r o m 
a l l t h e NSF d i r e c t o r a t e s , f r o m r e p r e s e n t a t i v e s o f m a j o r 
F e d e r a l r e s e a r c h s u p p o r t i n g a g e n c i e s (DoD, NIH, DoE and 
USDA), and f r o m s t a f f o f t h e House S u b c o m m i t t e e on S c i e n c e , 
R e s e a r c h and T e c h n o l o g y . The C o m m i t t e e a l s o r e c e i v e d and 
c o n s i d e r e d c o r r e s p o n d e n c e f r o m a v a r i e t y o f i n t e r e s t e d p a r t i e s . 



I . EXECUTIVE SUMMARY AND CONCLUSIONS 

O v e r a l l A s s e s s m e n t (See I I I a nd V I A, b e l o w ) 

T e c h n i c a l ( p e e r ) r e v i e w i s a c o r n e r s t o n e o f F e d e r a l 
a g ency a r r a n g e m e n t s f o r r e s e a r c h p r o j e c t s e l e c t i o n . The 
Co m m i t t e e f o u n d t h a t b y and l a r g e t h e s y s t e m i s f u n c t i o n i n g 
w e l l . No e v i d e n c e was f o u n d t h a t s t a n d a r d s o f t e c h n i c a l 
e x c e l l e n c e w e r e b e i n g c o m p r o m i s e d i n t h e r e v i e w p r o c e s s e s 
o f t h e v a r i o u s F e d e r a l a g e n c i e s , i n c l u d i n g t h e N a t i o n a l 
S c i e n c e F o u n d a t i o n , a l t h o u g h i m p r o v e m e n t s a r e p o s s i b l e and 
d e s i r a b l e . 

F o r an i n c r e a s i n g p r o p o r t i o n o f F e d e r a l l y s p o n s o r e d 
r e s e a r c h , h o w e v e r , t e c h n i c a l e x c e l l e n c e i s a n e c e s s a r y taut 
n o t f u l l y s u f f i c i e n t c r i t e r i o n f o r r e s e a r c h f u n d i n g . To 
r e a c h g o a l s s u c h as i n c r e a s i n g t h e p r a c t i c a l r e l e v a n c e o f 
r e s e a r c h r e s u l t s , o r i m p r o v i n g t h e n a t i o n ' s i n f r a s t r u c t u r e 
f o r s c i e n c e and e n g i n e e r i n g , a d d i t i o n a l c r i t e r i a a r e needed. 
The w i d e r a n g e o f mechanisms e v o l v e d b y F e d e r a l a g e n c i e s f o r 
u t i l i z i n g s u c h a d d i t i o n a l c r i t e r i a i s i m p r e s s i v e . The Com­
m i t t e e has a d o p t e d t h e t e r m " m e r i t r e v i e w " t o r e f e r t o s e l e c ­
t i o n p r o c e s s e s w h i c h i n c l u d e t e c h n i c a l as w e l l as t h e s e a d ­
d i t i o n a l c o n s i d e r a t i o n s . The C o m m i t t e e ' s d i s c u s s i o n f o c u s s e s 
b o t h on n a r r o w e r i s s u e s f o r i m p r o v e m e n t o f t e c h n i c a l ( p e e r ) 
r e v i e w as w e l l as on b r o a d e r m e r i t c o n s i d e r a t i o n s . 

I m p r o v i n g t h e P r o c e s s and Q u a l i t y o f Review (See V I B b e l o w ) 

a ) R e v i e w e r P o o l (See V I B l , b e l o w ) 

NSF's r e v i e w e r p o o l i s t o o l a r g e and d i v e r s e t o w a r r a n t 
c h a r g e s o f e l i t i s m o r i n - g r o u p e x c l u s i v e n e s s . N e v e r t h e l e s s , 
a number o f i m p o r t a n t i s s u e s need t o be a d d r e s s e d . How 
r e v i e w e r s g e t i n t o t h e p o o l , how l o n g t h e y s t a y , how o f t e n 
t h e y a r e r e q u e s t e d t o r e v i e w , how o f t e n t h e y d e c l i n e t o 
r e v i e w , a r e a l l i m p o r t a n t q u e s t i o n s t h a t c a n o n l y be 
a d d r e s s e d a n e c d o t a l l y a t p r e s e n t . The C o m m i t t e e recommends 
a s e r i o u s e f f o r t t o d e v e l o p d a t a c o v e r i n g t h e s e i s s u e s . 

b ) P r o m p t n e s s (See V I B2, b e l o w ) 

W h i l e i n c r e a s i n g p r o g r a m manager d i s c r e t i o n w i l l s p e e d 
some p r o p o s a l d e c i s i o n s , measures t o i m p r o v e m e r i t c o n s i d ­
e r a t i o n o f p r o p o s a l s may i n c r e a s e p r o p o s a l p r o c e s s i n g t i m e 
f o r o t h e r s . C o n t i n u e d e f f o r t s s h o u l d be made t o r e d u c e 
f u r t h e r a d m i n i s t r a t i v e p r o c e s s i n g t i m e f o r p r o p o s a l s . 
The C o m m i t t e e e n c o u r a g e s NSF t o s t r i v e f o r i t s c u r r e n t 
g o a l w h i c h i s s i x months maximum p r o c e s s i n g t i m e . 



- 3 -

c ) Q u a l i t y o f M a i l R e v i e w s (See V I B3, b e l o w ) 

The r e v i e w p r o c e s s c an be no s t r o n g e r t h a n t h e w i l l i n g n e s s 
o f t h e c o m m u n i t y t o p a r t i c i p a t e i n i t w i t h v i g o r and 
i n t e g r i t y . A n e c d o t e s s u g g e s t t h a t p o o r q u a l i t y r e v i e w s — 
somet i m e s p e r f u n c t o r y , sometimes i n t e m p e r a t e — do o c c u r . 
The C o m m i t t e e recommends t h a t t h e l a n g u a g e o f NSF's i n ­
s t r u c t i o n s t o r e v i e w e r s be r e v i s e d t o i n c l u d e r e q u e s t s f o r 
f u l l c o v e r a g e and m o d e r a t e l a n g u a g e . The e x t e n t o f i r ­
r e s p o n s i b l e r e v i e w e r b e h a v i o r s h o u l d a l s o be e x a m i n e d , and 
p r o g r a m managers s h o u l d be g i v e n e v e r y s u p p o r t p o s s i b l e t o 
h e l p thera s e l e c t t h e b e s t r e v i e w e r s . 

The C o m m i t t e e a l s o recommends t h a t means be e x p l o r e d t o 
p r o v i d e r e v i e w e r s w i t h some k i n d o f f e e d b a c k on t h e i r 
c o n t r i b u t i o n s , s u c h as s e n d i n g t h e m t h e a n n u a l l i s t i n g 
o f p r o g r a m a w a r d s . 

d ) P a n e l v e r s u s Ad Hoc M a i l Review (See V I B4, b e l o w ) 

N o n - s c i e n t i s t s , and e v e n s c i e n t i s t s and e n g i n e e r s t h e m s e l v e s / 
f i n d t h e p a r a l l e l e x i s t e n c e o f t w o b a s i c f o r m s o f p r o j e c t 
r e v i e w p u z z l i n g . The C o m m i t t e e r e c o g n i z e s t h a t e a c h b a s i c 
t y p e o f r e v i e w i s r o o t e d i n t h e t r a d i t i o n s o f d i f f e r e n t 
r e s e a r c h c o m m u n i t i e s , and t h a t e a c h has c e r t a i n s t r e n g t h s 
and v u l n e r a b i l i t i e s . No s t r o n g p r e f e r e n c e was e x p r e s s e d 
f o r e i t h e r m o d e l . P e r h a p s , l i k e c o r n , w e l l t h o u g h t o u t 
and n u r t u r e d h y b r i d v a r i e t i e s p r o m i s e t h e most v i g o r o u s 
y i e l d s f o r t h e f u t u r e . 

e ) C o n f l i c t o f I n t e r e s t s (See V I B5, b e l o w ) 

Some c o n f l i c t o f i n t e r e s t s i s i n h e r e n t i n any p r o c e s s o f 
r e v i e w b y p e e r s . The Com m i t t e e b e l i e v e s , h o w e v e r , t h a t 
NSF's c u r r e n t p o l i c i e s o n c o n f l i c t o f i n t e r e s t a r e a d e q u a t e 
t o m i n i m i z e b i a s i n p r o j e c t s e l e c t i o n t h a t m i g h t d e r i v e 
f r o m c o n f l i c t s o f i n t e r e s t s . 

3. M e r i t Review and t h e E v a l u a t i o n o f t h e E x t r i n s i c U t i l i t y 
o f Res^ea^ch ~ l s e e " V I C, b e l o w ) 

The F e d e r a l m i s s i o n a g e n c i e s h a v e w e l l t r i e d p r o c e d u r e s 
f o r s e l e c t i n g r e s e a r c h w o r k r e l a t i n g t o t h e i r m i s s i o n s . NSF 
h a s been e x p e r i m e n t i n g , w i t h m i x e d s u c c e s s , o v e r t h e p a s t 15 
y e a r s w i t h v a r i o u s mechanisms f o r r e l a t i n g r e s e a r c h t o n a t i o n ­
a l n e e d s . 

The C o m m i t t e e a p p l a u d s NSF's c u r r e n t s t r a t e g y o f i n c r e a s i n g 
r e s e a r c h i n f r a s t r u c t u r e i n v e s t m e n t s i n s e l e c t e d a r e a s o f n a ­
t i o n a l need t h r o u g h m e r i t r e v i e w p r o c e s s e s . O v e r l a p p i n g t e c h ­
n i c a l ( p e e r ) and r e l e v a n c e p a n e l s , l i k e t h e ones u s e d i n 
c h o o s i n g NSF's E n g i n e e r i n g R e s e a r c h C e n t e r s , p r o v i d e a m o d e l 
r e v i e w p r o c e d u r e f o r l a r g e p r o j e c t s and c e n t e r s i n t e n d e d t o 
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h a v e an i m p a c t b e y o n d t h e advancement o f k n o w l e d g e i t s e l f . 

4. Review o f I n t e r - and 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 (IMR) 
P r o p o s a l s (See V I D, b e l o w ) 

To d e a l w i t h IMR p r o p o s a l s no one h a s y e t d e v i s e d a s u b ­
s t i t u t e f o r ad hoc g r o u p s o f r e v i e w e r s whose e x p e r t i s e spans 
t h e m u l t i p l e p e r s p e c t i v e s and s k i l l s r e q u i r e d . P a n e l s a r e 
f r e q u e n t l y a n e c e s s a r y p a r t o f t h e p r o c e s s , and i n d i v i d u a l s 
who h a v e p e n e t r a t e d d i s c i p l i n a r y b o u n d a r i e s c an p l a y a c r u c i a l 
r o l e . F u r t h e r , t h e C o m m i t t e e s t r e s s e s t h e c r i t i c a l r o l e o f 
h i g h q u a l i t y p r o g r a m s t a f f i n t h i s a r e a . P a r t i c u l a r l y i m p o r t a n t 
i s t h e i r o p e n n e s s t o e x p l o r a t o r y i n q u i r i e s f r o m t h e f i e l d , 
and t h e i r w i l l i n g n e s s t o t a k e t h e t r o u b l e t o n e g o t i a t e j o i n t 
f u n d i n g a r r a n g e m e n t s w i t h o t h e r r e l a t e d p r o g r a m s . NSF's 
w i t h i n - and c r o s s - D i r e c t o r a t e IMR p r o g r a m s p r o v i d e m o d e l s o f 
how s u c h p r o p o s a l s c an e f f e c t i v e l y be h a n d l e d . 

5. M e r i t R eview and I m p r o v i n g t h e I n f r a s t r u c t u r e o f 
Academic S c i e n c e a n d ^ n g i n e e r i n g (See V I E, b e l o w ) 

a) The need f o r s t r o n g management commitment (See V I E l , b e l o w ) 

I n f r a s t r u c t u r e and c a p a c i t y b u i l d i n g a r e l o n g t e r m c o n c e r n s 
w h i c h r e q u i r e s t r o n g l e a d e r s h i p and management com m i t m e n t 
t o f r a m i n g and f u l f i l l i n g l o n g r a n g e p l a n s . Top management 
must p e r i o d i c a l l y r e a f f i r m t h e g o a l s and must a s c e r t a i n t h a t 
a l l t h e r e l e v a n t r e v i e w c r i t e r i a f o r p r o j e c t s e l e c t i o n a r e 
i n f a c t b e i n g u t i l i z e d . T h i s r e q u i r e s t h e c r e a t i o n a n d use 
o f i n f o r m a t i o n b a s e s a b o u t t h e r e v i e w p r o c e s s . 

b ) M i n o r i t i e s , women and t h e h a n d i c a p p e d (See V I E2, b e l o w ) 

The e f f o r t t o u t i l i z e a l l a v a i l a b l e s c i e n c e and e n g i n e e r i n g 
t a l e n t i s a m a t t e r o f n a t i o n a l need as w e l l as e q u i t y . S e t -
a s i d e p r o g r a m s t o b r i n g u n d e r u t i l i z e d g r o u p s i n t o s c i e n c e 
and e n g i n e e r i n g s e r v e an i m p o r t a n t t r a n s i t i o n a l r o l e . B u t 
t h e l o n g t e r m g o a l i s f o r members o f s u c h g r o u p s t o s u c c e e d 
i n g e n e r a l c o m p e t i t i o n . T h e r e i s a d a n g e r t h a t s e t - a s i d e 
p r o g r a m s w i l l f a i l t o move c o l l e c t i v e c a p a c i t i e s f a r enough, 
o r t o e n c o u r a g e i n d i v i d u a l s t o a c h i e v e a t a l e v e l c o n s i s t e n t 
w i t h t h e i r c a p a c i t i e s . The C o m m i t t e e recommends t h a t NSF 
a i m t o s u p e r s e d e s e t - a s i d e p r o g r a m s f o r u n d e r u t i l i z e d g r o u p s 
w i t h a p r e f e r e n t i a l s t r a t e g y . A t t h e same t i m e , a d e q u a t e 
i n f o r m a t i o n must be g e n e r a t e d to" t r a c k and a s s u r e a p p l i c a ­
t i o n o f a p p r o p r i a t e r e v i e w c r i t e r i a , and use o f a p p r o p r i a t e 
m i x o f r e v i e w e r s . 

c ) G e o g r a p h i c a l d i s t r i b u t i o n (See V I E3, b e l o w ) 

A f t e r e x a m i n i n g t h e a v a i l a b l e d a t a t h e C o m m i t t e e was c o n ­
v i n c e d t h a t 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 o f NSF r e s e a r c h 
f u n d s i s r o u g h l y p r o p o r t i o n a l t o t h e c u r r e n t d i s t r i b u t i o n 



o f r e s e a r c h r e l a t e d r e s o u r c e s i n t h e s t a t e s and r e g i o n s . 
To b u i l d n a t i o n a l r e s e a r c h c a p a c i t y , h o w e v e r , a r e a s w h i c h 
now h a v e l i m i t e d r e s o u r c e s must be t a r g e t e d f o r i n f r a ­
s t r u c t u r e i m p r o v e m e n t . The C o m m i t t e e a p p l a u d s NSF's 
EPSCOR p r o g r a m ( E x p e r i m e n t a l P r o g r a m t o S t i m u l a t e C o m p e t i ­
t i v e R e s e a r c h ) , and i t s m e r i t r e v i e w p r o c e s s , as an example 
o f t h e k i n d o f c a p a c i t y - b u i l d i n g e f f o r t w h i c h i s l i k e l y 
t o be s u c c e s s f u l i n t h i s and o t h e r a r e a s o f i n f r a s t r u c t u r e . 

B a c c a l a u r e a t e I n s t i t u t i o n s (See V I E4, b e l o w ) 

The r o l e o f n o n - d o c t o r a l i n s t i t u t i o n s i n i d e n t i f y i n g and 
n u r t u r i n g s c i e n c e and e n g i n e e r i n g t a l e n t i s c r i t i c a l . These 
s c h o o l s g r a d u a t e o v e r one t h i r d o f a l l b a c h e l o r s d e g r e e 
r e c i p i e n t s who go on t o e a r n s c i e n c e and e n g i n e e r i n g 
d o c t o r a l d e g r e e s , They a l s o p r o v i d e a s i g n i f i c a n t p o r t i o n 
o f t h e b a c h e l o r s and m a s t e r d e g r e e g r a d u a t e s i n s c i e n c e 
and e n g i n e e r i n g who go d i r e c t l y i n t o t h e l a b o r f o r c e . 
T a r g e t i n g and c a p a c i t y b u i l d i n g s t r a t e g i e s s h o u l d be 
v i g o r o u s l y p u r s u e d t o s t r e n g t h e n t h i s s e c t o r o f a c a d e m i c 
s c i e n c e and e n g i n e e r i n g , and measures s h o u l d be t a k e n t o 
a s s u r e a p p r o p r i a t e w e i g h t i n g o f r e v i e w c r i t e r i a i n t h e 
a w a r d i n g o f g r a n t s , 

S e l e c t i o n P r o c e s s f o r A w a r d i n g Academic S c i e n c e a n d 
E n g i n e e r i n g F a c i l i t i e s (See V I E5, b e l o w ) 

The C o m m i t t e e i s c o n c e r n e d a b o u t t h e i n c r e a s i n g f r e q u ­
e n c y o f a w a r d s o f f u n d s f o r a c a d e m i c r e s e a r c h f a c i l i t i e s 
b y d i r e c t C o n g r e s s i o n a l a c t i o n , i n d e p e n d e n t o f a g e n c y 
p l a n n i n g and r e v i e w p r o c e s s e s . I t b e l i e v e s t h a t , i n t h e 
a bsence o f r e g u l a r l y b u d g e t e d agency p r o g r a m s f o r f a c i l ­
i t i e s , unmet needs a r e d r i v i n g u n i v e r s i t i e s t o seek f a c i l ­
i t i e s f r o m any a v a i l a b l e s o u r c e , i n c l u d i n g d i r e c t l y t h r o u g h 
t h e i r C o n g r e s s i o n a l r e p r e s e n t a t i v e s . 

The C o m m i t t e e b e l i e v e s t h e F e d e r a l g o v e r n m e n t h a s a r e s p o n ­
s i b i l i t y t o s h a r e i n t h e c o s t s o f r e s e a r c h f a c i l i t i e s , and 
b e l i e v e s t h a t i n t h e l o n g r u n , p r o g r a m s t o p r o v i d e s u c h 
s u p p o r t a r e i n d i s p e n s a b l e f o r t h e v i t a l i t y o f t h e N a t i o n ' s 
s c i e n c e and e n g i n e e r i n g e n t e r p r i s e . By e s t a b l i s h i n g s u c h 
p r o g r a m s , C o n g r e s s w o u l d a u t h o r i z e f u n d i n g a g e n c i e s t o 
d e s i g n a p p r o p r i a t e m e r i t r e v i e w p r o c e s s e s f o r f a c i l i t i e s . 
The C o m m i t t e e recommends t h a t NSF u r g e t h a t t h e p r o c e s s o f 
d e t e r m i n i n g F e d e r a l r e p o n s i b i ' l i t i e s i n t h i s a r e a be r a p i d l y 
c o m p l e t e d . 

U n t i l s u c h p r o g r a m s a r e i n e f f e c t , h o w e v e r , a p r o c e s s i s 
needed t h r o u g h w h i c h members o f C o n g r e s s c a n o b t a i n i n d e ­
p e n d e n t t e c h n i c a l ( p e e r ) a s s e s s m e n t o f p r o p o s e d s c i e n c e and 
e n g i n e e r i n g f a c i l i t i e s w h i c h a r e i n t e n d e d t o enhance t h e 
n a t i o n a l i n f r a s t r u c t u r e f o r academic r e s e a r c h . Such a d v i c e 
needs t o be o b t a i n e d b e f o r e t h e i t e m s a r e i n c l u d e d i n a gency 
a p p r o p r i a t i o n s . 



6. P r o g r a m Manager D i s c r e t i o n (See V I F, b e l o w ) 

The C o m m i t t e e w i s h e s t o s t r e s s t h a t h i g h q u a l i t y p r o g r a m 
managers a r e c r i t i c a l t o t h e o p e r a t i o n o f t h e m e r i t r e v i e w 
p r o c e s s . Good p r o g r a m managers a r e t h e k e y i n s e v e r a l s i t u a ­
t i o n s c o v e r e d i n t h e s e r e c o m m e n d a t i o n s ; i n m a n a g i n g t e c h n i c a l 
( p e e r ) r e v i e w , e s p e c i a l l y i n t h e case o f m u l t i - and i n t e r d i s ­
c i p l i n a r y r e s e a r c h p r o p o s a l s ; i n m a k i n g a p p r o p r i a t e a r r a n g e m e n t s 
f o r i n c l u d i n g r e s e a r c h p l a n n i n g and i n f r a s t r u c t u r e c o n s i d e r a t i o n s 
i n t h e r e v i e w p r o c e s s ; and i n p r o v i d i n g f o r t h e i n c l u s i o n o f 
r e l e v a n c e and u t i l i t y c r i t e r i a i n t h e d e c i s i o n p r o c e s s . 

F u r t h e r m o r e , t h e a b i l i t y o f p r o g r a m managers t o sense t h e 
p o t e n t i a l , as w e l l as t h e c u r r e n t s t a t e , o f t h e i r f i e l d s i s 
i m p o r t a n t i n t h e s u p p o r t o f i n n o v a t i v e r e s e a r c h . The C o m m i t t e e 
recommends t h a t t h e r e s h o u l d be c o n t i n u e d c o n s i d e r a t i o n o f 
a r r a n g e m e n t s t o p e r m i t p r o g r a m managers i n c r e a s e d d i s c r e t i o n 
o v e r a p o r t i o n o f t h e i r b u d g e t s ( 5 - 1 0 % ) t o s u p p o r t o r renew 
s u p p o r t f o r c r e a t i v e and h i g h r i s k r e s e a r c h p r o p o s a l s . 

7. A c c o u n t a b i l i t y i n t h e Review P r o c e s s (See V I G, b e l o w ) 

The need f o r a c c o u n t a b i l i t y i n t h e a l l o c a t i o n o f p u b l i c 
r e s o u r c e s c r e a t e s t e n s i o n s w i t h t h e need t o depend on t h e 
r e s e a r c h c o m m u n i t y f o r c o n f i d e n t i a l e x p e r t a d v i c e i n t h e 
r e v i e w p r o c e s s . T h i s t e n s i o n a t t r a c t s b u r e a u c r a t i c s o l u t i o n s , 
i n c l u d i n g i n c r e a s e s i n r e q u i r e d p r o c e d u r e s , d o c u m e n t a t i o n , 
and r u l e s o n d i s c l o s u r e and a u d i t . 

The C o m m i t t e e b e l i e v e s t h a t i n c r e a s i n g t h e o v e r l a y o f 
b u r e a u c r a t i c p r o c e d u r e s i s no s o l u t i o n t o t h e p r o b l e m s o f 
a c c o u n t a b i l i t y i n t h e r e v i e w and p r o j e c t s e l e c t i o n p r o c e s s . 
What i s needed i n s t e a d a r e i n f o r m a l i t y , f l e x i b i l i t y , and t h e 
c a p a c i t y t o make s u b t l e d i s t i n c t i o n s w h i c h s t a n d on t h e 
r e p u t a t i o n s , c r e d i b i l i t y , and p r o f e s s i o n a l i n t e g r i t y o f 
p r o g r a m o f f i c i a l s and r e v i e w e r s a l i k e . The C o m m i t t e e a f f i r m s 
t h a t t h i s i s t h e k i n d o f r e s p o n s e needed f r o m f u n d i n g a g e n c i e s 
t o s u p p o r t and p r o p e l t h e d i s c o v e r y p r o c e s s i n b a s i c s c i e n c e 
and e n g i n e e r i n g r e s e a r c h . 
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I I . RECOMMENDATIONS 

The C o m m i t t e e recommends t h a t t h e t e r m " M e r i t Review" be 
a d o p t e d t o r e f e r t o p r o c e s s e s o f r e v i e w , r a t i n g and recom­
m e n d a t i o n o f p r o p o s e d s c i e n c e and e n g i n e e r i n g r e s e a r c h and 
e d u c a t i o n p r o j e c t s i n w h i c h t h e s e l e c t i o n c r i t e r i a i n c l u d e 
n o t o n l y t e c h n i c a l e x c e l l e n c e b u t a l s o a d d i t i o n a l f a c t o r s 
s u c h as i m p r o v i n g s c i e n c e and e n g i n e e r i n g i n f r a s t r u c t u r e , 
o r p r a c t i c a l r e l e v a n c e o f t h e r e s e a r c h . 

(See S e c t i o n s I - l and V) 

The C o m m i t t e e i s c o n c e r n e d a b o u t t h e i n a d e q u a c y o f t h e 
d a t a f o r t r a c k i n g t h e p r o c e s s e s o f m e r i t r e v i e w a t NSF. 
I t recommends i m p r o v e m e n t o f t h e d a t a s y s t e m t o e n a b l e 
management t o answer k e y q u e s t i o n s a b o u t t h e f u n c t i o n i n g 
o f t h e p r o c e s s , and t o p r o v i d e i m p r o v e d s u p p o r t f o r p r o g r a m 
managers i n o b t a i n i n g t h e b e s t r e v i e w e r s . 

(See S e c t i o n s I - 2 a , V I - B l a n d VI-G) 

The C o m m i t t e e e n c o u r a g e s NSF t o s t r i v e t o meet i t s c u r r e n t 
g o a l o f r e d u c i n g p r o p o s a l p r o c e s s i n g t i m e t o a maximum 
o f s i x months f r o m p r o p o s a l s u b m i s s i o n t o f i n a l d e c i s i o n . 

(See S e c t i o n s I - 2 b and V I - B 2 ) 

I n t h e i n t e r e s t o f i m p r o v i n g t h e q u a l i t y o f m a i l r e v i e w s , 
t h e C o m m i t t e e recommends t h a t NSF's i n s t r u c t i o n s t o r e v i e w ­
e r s be r e v i s e d t o i n c l u d e r e q u e s t s f o r f u l l c o v e r a g e o f t h e 
p r o p o s a l and f o r m o d e r a t e l a n g u a g e . A l s o recommended i s 
t h e e x p l o r a t i o n o f means t o p r o v i d e r e v i e w e r s w i t h f e e d b a c k 
on t h e i r c o n t r i b u t i o n s , s u c h as s e n d i n g t h e m t h e a n n u a l 
l i s t i n g o f awards i n t h e p r o g r a m f o r w h i c h t h e y h a v e 
r e v i e w e d . (See S e c t i o n s I ~ 2 c and V I - B 3 ) 

The C o m m i t t e e recommends as a model f o r t h e r e v i e w and 
s e l e c t i o n o f l a r g e s c i e n c e and e n g i n e e r i n g r e s e a r c h and 
e d u c a t i o n p r o j e c t s and c e n t e r s , i n t e n d e d t o h a v e an i m p a c t 
b e y o n d t h e advancement o f k n o w l e d g e i t s e l f , t h e o v e r l a p p i n g 
t e c h n i c a l and r e l e v a n c e p a n e l s as u s e d i n NSF's E n g i n e e r i n g 
R e s e a r c h C e n t e r p r o g r a m . 

(See S e c t i o n s 1-3 and V I - C ) 

As models f o r h a n d l i n g t h e r e v i e w and s e l e c t i o n o f i n t e r -
and m u l t i - d i s c i p l i n a r y (IMR) r e s e a r c h p r o p o s a l s , t h e 
C o m m i t t e e recommends NSF's r e c e n t l y i n s t i t u t e d w i t h i n -
D i r e c t o r a t e ( E n g i n e e r i n g ) and c r o s s - D i r e c t o r a t e ( C h e m i s t r y 
o f L i f e P r o c e s s e s ) p r o g r a m s . 

(See S e c t i o n s 1-4 and V I - D ) 
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7. W i t h r e g a r d t o p r o g r a m s d e s i g n e d t o i m p r o v e t h e i n f r a ­
s t r u c t u r e o f U.S. s c i e n c e and e n g i n e e r i n g , t h e C o m m i t t e e 
recommends t h e a d o p t i o n o f l o n g - t e r m , p r e f e r e n t i a l c a p a c i t y 
b u i l d i n g p r o g r a m s , a f f i r m e d b y s t r o n g t o p management 
commitment, and b a c k e d b y d a t a b a s e s a b o u t t h e m e r i t 
r e v i e w p r o c e s s e s w h i c h can document e q u i t a b l e t r e a t m e n t o f 
p r o p o s a l s . (See S e c t i o n s 1-5 and V I - E ) 

8. The C o m m i t t e e r e c o g n i z e s t h a t C o n g r e s s h a s i n i t i a t e d s t e p s 
t o d e t e r m i n e t h e e x t e n t o f needs and t h e a p p r o p r i a t e 
F e d e r a l r o l e i n t h e s u p p o r t o f f a c i l i t i e s f o r a c a d e m i c 
s c i e n c e and e n g i n e e r i n g r e s e a r c h . The C o m m i t t e e recommends 
t h a t t h e NSF u r g e t h a t t h e p r o c e s s o f d e t e r m i n i n g F e d e r a l 
r e s p o n s i b i l i t i e s i n t h i s a r e a be r a p i d l y c o m p l e t e d . 

(See S e c t i o n s I - 5 e and V I - E 5 ) 

9. The C o m m i t t e e recommends t h a t NSF p r o g r a m o f f i c e r s be 
e n c o u r a g e d t o c o n t i n u e p r e s e n t e f f o r t s t o s u p p o r t c r e a t i v e , 
h i g h - r i s k r e s e a r c h , and t h a t t h e y be g i v e n d i s c r e t i o n o v e r 
a p o r t i o n o f t h e i r b u d g e t s ( e . g . , 5 - 1 0 % ) t o a c c o m p l i s h t h i s . 

(See S e c t i o n s 1-6 and V I - F ) 



I l l . INTRODUCTION 

From t h e e a r l i e s t days o f F e d e r a l s u p p o r t f o r s c i e n c e , 
r e s e a r c h f u n d i n g a g e n c i e s h a v e h a d t o be s e l e c t i v e i n t h e a w a r d 
o f f u n d s . A m a j o r t a s k o f t h e p r o g r a m manager has t h e r e f o r e 
a l w a y s b e e n t o s e a r c h f o r e x c e l l e n c e . To a i d i n t h a t s e a r c h , 
t h e p r o g r a m manager has t r a d i t i o n a l l y u s e d a d v i s e r s , t r u s t e d f o r 
t h e i r c o m p e t e n c e and j u d g m e n t a b o u t t h e s c i e n t i f i c p r o m i s e a n d 
t e c h n i c a l m e r i t o f p r o p o s e d w o r k as w e l l as t h e q u a l i f i c a t i o n s 
o f t h e p r o p o s i n g i n v e s t i g a t o r . I n t h e e a r l y days o f t h e N a t i o n a l 
S c i e n c e F o u n d a t i o n , t h i s r e v i e w p r o c e s s was q u i t e f l u i d s t h e 
f i r s t s e t o f NSF g r a n t s w e n t f r o m p r o p o s a l t o a p p r o v a l b y t h e 
N a t i o n a l S c i e n c e B o a r d i n t w o m o n t h s , i n c l u d i n g s e v e r a l l e v e l s 
o f r e v i e w . 

B u t t i m e s and c i r c u m s t a n c e s change. The e n v i r o n m e n t f o r 
p e e r r e v i e w h a s s h i f t e d s i g n i f i c a n t l y , as d e s c r i b e d b e l o w i n 
S e c t i o n I I I . T h e r e a r e new p r e s s u r e s stemming f r o m s h i f t s i n 
t h e s t r u c t u r e o f s c i e n c e and e n g i n e e r i n g r e s e a r c h , and f r o m 
c hanges i n t h e s o c i a l and p o l i t i c a l e n v i r o n m e n t , Peer r e v i e w 
i s now b e i n g a p p l i e d t o a much w i d e r r a n g e o f s e l e c t i o n s i t u a ­
t i o n s , sometimes w i t h p o t e n t i a l t e c h n o l o g y a p p l i c a t i o n s as w e l l . 
A t t h e e x t r e m e t h e r e a r e v e r y l a r g e f a c i l i t i e s w h i c h c o u l d b y 
t h e m s e l v e s consume h a l f o f t h e _ t o t a l _ F e d e r a l f u n d s f o r a c a d e m i c 
r e s e a r c h f o r a s i n g l e y e a r . The t r a d i t i o n a l c o n c e p t o f p e e r 
r e v i e w , as a s s e s s m e n t o f s c i e n t i f i c e x c e l l e n c e o f i n d i v i d u a l 
r e s e a r c h p r o j e c t s b y p e e r s i n t h e same o r a d j a c e n t f i e l d s , i s 
t o o s i m p l e t o d e s c r i b e t h e c u r r e n t d i v e r s i t y and c o m p l e x i t y 
o f t h e p r o j e c t s e l e c t i o n s y s t e m . 

T e c h n i c a l r e v i e w b y p e e r s r e m a i n s , as i t has b e e n f o r f o u r 
d e c a d e s , t h e c o r n e r s t o n e o f t h e p r o j e c t s e l e c t i o n s y s t e m . Under 
p r e s e n t c i r c u m s t a n c e s , h o w e v e r , n o n - t e c h n i c a l p o l i c y c o n s i d e r ­
a t i o n s o f t e n become a t t a c h e d t o r e s e a r c h f u n d i n g d e c i s i o n s , 
e s p e c i a l l y when t h e s e i n v o l v e p r o g r a m s u p p o r t o r f a c i l i t i e s . 
When t h i s h a p p e n s , t h e p u b l i c , and t h e r e s e a r c h c o m m u n i t y i t s e l f , 
may come t o c o n f u s e t h e t e c h n i c a l and n o n - t e c h n i c a l a s p e c t s o f 
f u n d i n g d e c i s i o n s . The c r e d i b i l i t y o f t e c h n i c a l ( t h a t i s , p e e r ) 
r e v i e w , and u l t i m a t e l y o f s c i e n c e i t s e l f , - i s t h e r e b y weakened, 

The C o m m i t t e e f o u n d i t i m p o r t a n t i n i t s w o r k t o d i s t i n g u i s h 
c l e a r l y b e t w e e n p r o c e d u r e s f o r t e c h n i c a l r e v i e w and t h e means 
f o r i n c o r p o r a t i n g o t h e r , n o n - t e c h n i c a l c o n s i d e r a t i o n s i n t o t h e 
d e c i s i o n p r o c e s s . The C o m m i t t e e a d o p t e d t h e t e r m " m e r i t r e v i e w " 
f o r d e s c r i b i n g b o t h o f t h e s e p r o c e s s e s t o g e t h e r . S e c t i o n V 
b e l o w d e s c r i b e s some e x i s t i n g m e r i t r e v i e w p r o c e d u r e s , and 
S e c t i o n V I d i s c u s s e s i s s u e s and a p p r o p r i a t e p r o c e d u r e s f o r some 
p a r t i c u l a r l y i m p o r t a n t t y p e s o f f u n d i n g d e c i s i o n s . 

The C o m m i t t e e b e l i e v e s t h a t t h e p r o c e d u r e s u s e d t o s e l e c t 
r e s e a r c h p r o j e c t s i n F e d e r a l A g e n c i e s a r e g e n e r a l l y f u n c t i o n i n g 
w e l l . T i g h t r e s o u r c e s , o f c o u r s e , enhance s t r a i n s i n any s y s t e m . 
Under t h e c u r r e n t f u n d i n g s i t u a t i o n many good p r o p o s a l s 



-10-

r e m a i n u n f u n d e d , and i t i s w i d e l y b e l i e v e d t h a t t h e r e i s 
r e d u c e d w i l l i n g n e s s t o f u n d r i s k y p r o p o s a l s w i t h h i g h p o t e n t i a l . 
B u t n o t a l l t h e d i s c o n t e n t w i t h t h e p r o c e s s o f p r o j e c t s e l e c ­
t i o n c a n be a t t r i b u t e d t o s h o r t a g e o f f u n d s . O t h e r c o m p l a i n t s 
c a n and s h o u l d be a d d r e s s e d w i t h i m p r o v e m e n t s . Some a r e 
s u g g e s t e d i n S e c t i o n V I B b e l o w . 

I V . CHANGES I N THE U.S. SCIENCE & ENGINEERING SYSTEM 

A. The S o c i a ^ I ^ a n d P o l i t i c a l E n v i r o n m e n t o f S c i e n c e & E n g i n e e r i n g 

The g r o w t h o f U.S. R&D, t h e e x p a n s i o n o f t h e a c a d e m i c r e ­
s e a r c h s y s t e m , and t h e F e d e r a l r o l e i n t h e s e d e v e l o p m e n t s a r e 
q u i t e w e l l known. F o r t h e p u r p o s e s o f t h i s r e p o r t i t i s 
u s e f u l t o d i s t i n g u i s h f o u r p e r i o d s : 

o The s p e c t a c u l a r c o n t r i b u t i o n s o f s c i e n c e and t e c h n o l o g y t o 
t h e war e f f o r t i n t h e 1940's, and t h e a s t u t e a c t i v i t i e s o f 
a few s e n i o r s t a t e s m e n o f s c i e n c e , l e d t o a F e d e r a l c o m m i t ­
ment t o assume m a j o r r e s p o n s i b i l i t y f o r b a s i c r e s e a r c h 
s u p p o r t . The NIH and t h e NSF w e r e e s t a b l i s h e d , and p r o j e c t 
s e l e c t i o n b y t e c h n i c a l p e e r and p e e r p a n e l r e v i e w became 
a c o r n e r s t o n e o f t h e s y s t e m . 

o The r a p i d g r o w t h o f h i g h e r e d u c a t i o n i n t h e 1950's and 1960's 
g r e a t l y e x p anded a c a d e m i c r e s e a r c h c a p a c i t y , w h i c h i n t u r n 
was f u e l e d b y f a s t g r o w i n g F e d e r a l e x p e n d i t u r e s •— n o t o n l y 
f o r p r o j e c t r e s e a r c h , b u t a l s o f o r r e s e a r c h f a c i l i t i e s and 
s c i e n t i f i c and t e c h n i c a l manpower g r o w t h p r o g r a m s . 

o From t h e l a t e 1960's t o t h e m i d 1970's t h e r e was a sl o w - d o w n 
i n t h e r a t e o f e x p a n s i o n o f F e d e r a l f u n d s f o r a c a d e m i c R&D 
( i n c o n s t a n t d o l l a r s , t h e r e was a s l i g h t d e c l i n e ) . New 
F e d e r a l R&D p r i o r i t i e s a r o s e i n t h e f o r m o f new a g e n c i e s 
and p r o g r a m s f o r a p p l i e d c i v i l i a n r e s e a r c h i n p r o b l e m s o f 
e n e r g y s u p p l y , e n v i r o n m e n t a l p o l l u t i o n , and c o n t i n u e d g r o w t h 
o f h e a l t h r e l a t e d r e s e a r c h . D e s p i t e w o r r i e s a b o u t t h e 
" s t e a d y s t a t e u n i v e r s i t y " , a c a d e m i c r e s e a r c h c o m m u n i t i e s 
c o n t i n u e d t o grow, a l b e i t a t a r e d u c e d r a t e . 

o The c u r r e n t decade has a g a i n seen s i g n i f i c a n t s h i f t s i n 
F e d e r a l R&D p r i o r i t i e s . The i m p o r t a n c e o f b a s i c r e s e a r c h 
has been r e a f f i r m e d , b u t i n a changed c o n t e x t w h i c h g i v e s 
g r e a t e r e m p h a s i s t h a n b e f o r e t o i t s l i n k a g e s w i t h t h e 
d e v e l o p m e n t o f k e y n a t i o n a l needs f o r d e f e n s e and f o r 
econ o m i c c o m p e t i t i v e n e s s . 

The l i n k a g e s o f t h e d i s c i p l i n e s c o n s t i t u t i n g b a s i c r e s e a r c h 
t o t e c h n o l o g i e s a r e m a n y f o l d and n o t a l w a y s o b v i o u s . They c a n 
be l i k e n e d t o a f l u i d d r i v e t r a n s m i s s i o n where v i g o r o u s 
a c t i v i t y i n one s p h e r e i s v a r i a b l y t r a n s m i t t e d t o a n o t h e r . 



The r e l a t i o n s h i p o f new t e c h n o l o g y t o economic g r o w t h , on 
t h e o t h e r h a n d , may be more a n a l o g o u s t o a m e c h a n i c a l s y s t e m 
o f cogs and g e a r s . However t h i s may b e , c o n c e r n w i t h t h e s e 
i s s u e s has r e n ewed t h e i n t e r e s t o f p o l i c y makers i n R&D 
p r o g r a m d e s i g n and e v a l u a t i o n , and i n p r o j e c t s e l e c t i o n 
mechanisms. T e c h n i c a l ( p e e r ) r e v i e w i s s een as a n e c e s s a r y , 
b u t f o r some p u r p o s e s , n o t s u f f i c i e n t component o f t h e p r o j e c t 
s e l e c t i o n p r o c e s s . 

I n t h e c u r r e n t p e r i o d , m a j o r p r e s s u r e s upon F e d e r a l 
r e s o u r c e s r e q u i r e d i f f i c u l t a l l o c a t i o n d e c i s i o n s . W h i l e 
a c a d e m i c R&D has f a r e d c o m p a r a t i v e l y w e l l i n r e c e n t F e d e r a l 
b u d g e t s , r e s t r i c t i o n s a r e c o m i n g a t a t i m e when academic 
s c i e n c e and e n g i n e e r i n g r e s e a r c h i s p a r t i c u l a r l y v u l n e r a b l e , 
The d e m o g r a p h i c s o f s t u d e n t e n r o l l m e n t s f o r t h e r e s t o f t h e 
c e n t u r y i s n o t p o s i t i v e . S t u d e n t i n t e r e s t i n s c i e n c e m a j o r s 
a t b o t h u n d e r g r a d u a t e and g r a d u a t e l e v e l s i s n o t e n c o u r a g i n g . 
S h o r t a g e s o f f a c u l t y i n s e v e r a l a r e a s o f s c i e n c e and e n g i n e e r ­
i n g may become e x a c e r b a t e d as r e t i r e m e n t s o f t h e boom f a c u l t y 
o f t h e m i d - c e n t u r y p i c k up. C r i t i c a l needs a r e e x p r e s s e d 
f o r c a p i t a l i n v e s t m e n t i n R&D f a c i l i t i e s , i n p a r t due t o 
d e t e r i o r a t i o n and o b s o l e s c e n c e o f t h e c a p i t a l s t o c k b u i l t 
d u r i n g t h e e x p a n s i o n p e r i o d o f t h e 1960's, and i n p a r t due 
t o e s c a l a t i n g c o s t s o f t h e " s o p h i s t i c a t i o n f a c t o r " i n f r o n t i e r 
r e s e a r c h e q u i p m e n t and s p e c i a l f a c i l i t i e s . I n most f i e l d s 
i t c o s t s o r d e r s o f m a g n i t u d e more, i n c o n s t a n t d o l l a r s , t o 
o p e r a t e a t t h e f r o n t i e r s o f r e s e a r c h t o d a y as compared w i t h 
f o u r decades ago. 

A n o t h e r k e y p r e s s u r e on b a s i c s c i e n c e i s t h e i n c r e a s i n g 
demand t h a t i t s e r v e o t h e r p u b l i c f u n c t i o n s . W h i l e t h e o b l i ­
g a t i o n o f t h e F e d e r a l g o v e r n m e n t t o p r o v i d e m a j o r s u p p o r t f o r 
b a s i c r e s e a r c h h a s become f i r m l y e s t a b l i s h e d , t h e p a s t decade 
ha s seen i n c r e a s i n g c o n c e r n among p o l i c y makers w i t h i m p r o v i n g 
t h e r e l e v a n c e o f b a s i c r e s e a r c h t o k e y n a t i o n a l needs. T h i s 
h a s , o f c o u r s e , g e n e r a l l y b e e n t r u e f o r t h e b a s i c r e s e a r c h 
s u p p o r t e d b y F e d e r a l m i s s i o n a g e n c i e s . B u t i t i s i m p o r t a n t t o 
r e c o g n i z e t h a t i t has a l s o g r a d u a l l y become p a r t o f NSF's 
m i s s i o n . 

1. How " R e l e v a n c e " C r i t e r i a became p a r t o f NSF's M i s s i o n 

I n 1968, i n r e s p o n s e t o A d m i n i s t r a t i o n and C o n g r e s s i o n a l 
c o n c e r n s a b o u t t h e a c u t e needs f o r new t e c h n o l o g i c a l s o l u t i o n s 
t o many l a r g e a n d s e r i o u s p r o b l e m s a f f e c t i n g s o c i e t y , NSF 
b egan a s e r i e s o f e x p e r i m e n t a l p r o g r a m s a i m e d a t i m p r o v i n g 
t h e r e l e v a n c e o f b a s i c r e s e a r c h t o n a t i o n a l needs. F i r s t , 
C o n g r e s s amended NSF's e n a b l i n g l e g i s l a t i o n t o i n c l u d e "ap­
p l i e d r e s e a r c h " , i n a d d i t i o n t o " b a s i c r e s e a r c h " as an a gency 
g o a l . NSF f o l l o w e d up i n 1969 w i t h a new p r o g r a m -- IRRPOS 
( i n t e r d i s c i p l i n a r y R e s e a r c h R e l e v a n t t o P r o b l e m s o f Our 
S o c i e t y ) . T h i s was r e p l a c e d i n 1971 b y a much more comprehen­
s i v e p r o g r a m — t h e RANN ( R e s e a r c h A p p l i e d t o N a t i o n a l Needs) 
D i r e c t o r a t e w h i c h , i n t h e l a n g u a g e o f NSF's b u d g e t p r o p o s a l 
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f o r FY 1978, " f o c u s s e s U.S. s c i e n t i f i c and t e c h n i c a l r e s o u r c e s 
on s e l e c t e d p r o b l e m s o f n a t i o n a l i m p o r t a n c e f o r t h e p u r p o s e 
o f c o n t r i b u t i n g t o t h e i r t i m e l y , p r a c t i c a l s o l u t i o n , " 

O t h e r s t r a t e g i e s w e r e d e v i s e d i n t h e e a r l y and m i d - 1 9 7 0 ' s . 
N o t a b l e e x a m p l e s a r e t h e NSF's p r o g r a m s f o r i n d u s t r y / u n i v e r s i t y 
c o o p e r a t i v e r e s e a r c h c e n t e r s and i n d u s t r y / u n i v e r s i t y c o o p e r a t i v e 
r e s e a r c h p r o j e c t s , and t h e s m a l l b u s i n e s s i n n o v a t i o n r e s e a r c h 
p r o g r a m . By 1978, h o w e v e r , i t was f e l t t h a t t h e p r o b l e m - f o c u s s e d 
a p p r o a c h o f RANN was i n a d e q u a t e , a n d t h a t i n c r e a s e d g e n e r a l 
s u p p o r t f o r r e s e a r c h i n e n g i n e e r i n g and a p p l i e d s c i e n c e w o u l d 
b e t t e r s t r e n g t h e n t h e n a t i o n ' s c a p a c i t y t o c r e a t e new t e c h n o ­
l o g i e s . A c c o r d i n g l y , RANN was d i s s o l v e d and i n 1979 NSF's 
E n g i n e e r i n g D i v i s i o n was r a i s e d t o t h e s t a t u s o f a D i r e c t o r a t e . 
T h i s was done i n p a r t as an a l t e r n a t i v e t o t h e p r o p o s e d 
c r e a t i o n o f a N a t i o n a l T e c h n o l o g y F o u n d a t i o n w h i c h w o u l d 
h a v e removed E n g i n e e r i n g f r o m NSF e n t i r e l y , and weakened t h e 
l i n k s b e t w e e n b a s i c s c i e n c e and e n g i n e e r i n g . 

The most r e c e n t NSF r e s p o n s e t o i m p r o v i n g t h e r e l e v a n c e o f 
s c i e n c e and e n g i n e e r i n g r e s e a r c h and e d u c a t i o n t o n a t i o n a l 
needs i s t h e E n g i n e e r i n g R e s e a r c h C e n t e r s (ERC) p r o g r a m . I n 
c o n t r a s t t o t h e RANN a p p r o a c h t o f o c u s on s p e c i f i c s e l e c t e d 
p r o b l e m s and t e c h n o l o g i e s , t h e ERC's r e p r e s e n t an i n f r a s t r u c ­
t u r e d e v e l o p m e n t a p p r o a c h , t o p r o v i d e r e s o u r c e s and o p p o r t u n i ­
t i e s f o r a c a d e m i c e n g i n e e r i n g t o d e v e l o p new b a s e s f o r r e s e a r c h 
and e d u c a t i o n i n c o l l a b o r a t i o n w i t h i n d u s t r y . 

N o t o n l y has NSF c r e a t e d s e p a r a t e p r o g r a m s f o r t h e s e p u r ­
p o s e s , b u t i n t h e mi d - 1 9 7 0 ' s i t i n c o r p o r a t e d i n i t s p r o j e c t 
s e l e c t i o n p r o c e s s an e x p l i c i t s e l e c t i o n c r i t e r i o n w h i c h a s k s 
r e v i e w e r s o f p r o p o s a l s t o c o n s i d e r , " t h e u t i l i t y o r r e l e v a n c e 
o f t h e [ p r o p o s e d ] r e s e a r c h ... t o t h e a c h i e v e m e n t o f a g o a l 
t h a t i s e x t r i n s i c ... t o t h a t o f t h e r e s e a r c h f i e l d i t s e l f , 
and t h e r e b y [ m a y ] s e r v e as t h e b a s i s f o r new o r i m p r o v e d 
t e c h n o l o g y o r a s s i s t i n t h e s o l u t i o n o f s o c i a l p r o b l e m s . " 

Of c o u r s e , c h a n g i n g t h e c r i t e r i a f o r s e l e c t i o n w i t h o u t 
e x p l i c i t l y a l t e r i n g t h e c o m p o s i t i o n o f r e v i e w e r g r o u p s w i l l 
n o t n e c e s s a r i l y r e s u l t i n e f f e c t i v e a p p l i c a t i o n o f t h e u t i l i t y 
c r i t e r i o n . R e v i e w e r s s e l e c t e d f o r t h e i r f a m i l i a r i t y w i t h 
t e c h n i c a l a s p e c t s o f a p r o p o s a l a r e n o t n e c e s s a r i l y b e s t 
e q u i p p e d t o make j u d g m e n t s a b o u t t h e p o t e n t i a l u t i l i t y o f t h e 
r e s e a r c h , o r i t s i m p a c t upon t h e i n f r a s t r u c t u r e o f t h e s c i e n c e 
and e n g i n e e r i n g s y s t e m . Most o f t h e NSF p r o g r a m s t h a t h a v e 
e x p l i c i t u t i l i t y a n d / o r i n f r a s t r u c t u r e g o a l s i n a d d i t i o n t o 
r e s e a r c h g o a l s a r e a l s o e x p l i c i t a b o u t i n c l u d i n g r e v i e w e r s 
w i t h e x p e r t i s e o r e x p e r i e n c e p e r t i n e n t t o t h o s e g o a l s i n t h e i r 
r e v i e w p r o c e s s e s . E n g i n e e r i n g p r o g r a m s , f o r e x a m p l e , h a v e l o n g 
u s e d i n d u s t r i a l r e v i e w e r s as a m a t t e r o f c o u r s e , and t h e 
p r o j e c t s e l e c t i o n s y s t e m i n NSF's f o r m e r RANN D i r e c t o r a t e 
e x p l i c i t l y i n c l u d e d r e p r e s e n t a t i v e s o f p o t e n t i a l " u s e r commun­
i t i e s " i n i t s r e v i e w p r o c e s s . 
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B. Changes i n t h e S t r u c t . u r e _ o f S c i e n c e & E n g i n e e r i n g 

F o u r k e y changes i n t h e s t r u c t u r e o f U.S. s c i e n c e and e n g i ­
n e e r i n g a r e c r e a t i n g p r e s s u r e s upon t h e p e e r r e v i e w s y s t e m 
f o r p r o j e c t s e l e c t i o n . 

o The s h e e r g r o w t h i n t h e s i z e o f t h e r e s e a r c h c ommunity 
has f o r c e d s t a n d a r d i z a t i o n o f p r o p o s a l m a c h i n e r y f o r m anaging 
t h e s y s t e m . T h i s i s most t r u e f o r t h e a g e n c i e s r e q u i r e d t o 
m a i n t a i n an "open window" -- NIH and NSF -- w h e r e , w i t h few 
e x c e p t i o n s , a l l p r o p o s a l s must u n d e r g o r e v i e w . 

The g r o w t h o f t h e academic r e s e a r c h c ommunity d u r i n g a 
p e r i o d o f d e c l i n i n g ( 1 9 6 7 - 1 9 7 6 ) , o r more o r l e s s s t e a d y s t a t e , 
( 1 9 7 6 - p r e s e n t ) r e s o u r c e s , c o u p l e d w i t h e s c a l a t i n g c a p i t a l and 
e q u i p m e n t c o s t s o f r e s e a r c h i s p u t t i n g s e v e r e c o m p e t i t i v e 
p r e s s u r e s on t h e p r o j e c t s e l e c t i o n mechanism. P r o j e c t s e l e c t i o n 
p r o c e s s e s s u i t a b l e i n p e r i o d s o f e x p a n s i o n a r e n o t n e c e s s a r i l y 
o p t i m a l d u r i n g p e r i o d s o f s t a t i c o r d e c l i n i n g r e s o u r c e s . 

o W h i l e c o n v i n c i n g s u p p o r t i v e e v i d e n c e i s h a r d t o o b t a i n , i t 
i s w i d e l y b e l i e v e d t h a t s c i e n c e i s i n c r e a s i n g l y m o v i n g f r o m 
" l i t t l e " t o " b i g g e r " s c i e n c e . Review o f l a r g e p r o j e c t p r o p o s a l s , 
i n v o l v i n g m u l t i p l e i n v e s t i g a t o r s , l a r g e e q u i p m e n t o r f a c i l i t i e s 
and m u l t i - y e a r c o m m i t m e n t s , i s c o n s i d e r a b l y more complex 
t h a n r e v i e w o f s i n g l e - i n v e s t i g a t o r , " s m a l l " p r o j e c t s . 
L a r g e p r o j e c t s may i n v o l v e s i g n i f i c a n t p o l i c y i s s u e s c o n c e r n i n g 
m a t t e r s o f r e s e a r c h i n f r a s t r u c t u r e { s h i f t s i n t h e d i s t r i b u t i o n 
o f r e s e a r c h r e s o u r c e s b e t w e e n r e g i o n s , t y p e s o f i n s t i t u t i o n s 
and t h e l i k e ) , as w e l l as c o n c e r n s a b o u t economic i m p a c t s , 
w h i c h go b e y o n d p u r e l y t e c h n i c a l c o n s i d e r a t i o n s . 

The t r e n d t o w a r d " b i g g e r " and more c o l l a b o r a t i v e o r c o l l e c ­
t i v e r e s e a r c h i s b e i n g d r i v e n b y t w o m a j o r s t r u c t u r a l f e a t u r e s 
w h i c h t h e m s e l v e s a r e l i n k e d : t h e i n c r e a s i n g c a p i t a l c o s t s o f 
r e s e a r c h , and t h e i n c r e a s i n g l y i n t e r - and m u l t i - d i s c i p l i n a r y 
c h a r a c t e r o f much s c i e n c e and e n g i n e e r i n g w o r k . 

o F r o n t i e r s c i e n t i f i c i n s t r u m e n t a t i o n and f a c i l i t i e s a r e 
m o v i n g t a r g e t s — t h e y a r e c o n s t a n t l y i m p r o v i n g , o p e n i n g up 
w h o l e new a r e a s o f phenomena f o r i n v e s t i g a t i o n . W i t h o u t a c c e s s 
t o t h e s e t o o l s i n v e s t i g a t o r s a r e e x c l u d e d f r o m a r e a s o f s t u d y , 
and s c i e n t i f i c p r o g r e s s i s s l o w e d . Complex, e x p e n s i v e r e s e a r c h 
e q u i p m e n t and f a c i l i t i e s may a c t u a l l y d e c r e a s e t h e c o s t p e r 
u n i t o f s c i e n t i f i c i n f o r m a t i o n b e c a u s e o f t h e i r e n o r m o u s l y 
enhanced s e n s i t i v i t y o r p r o c e s s i n g c a p a b i l i t i e s . N e v e r t h e l e s s , 
t h e p r i c e t o s t a y a t t h e l e a d i n g edge o f r e s e a r c h a p p e a r s t o 
h a v e been i n c r e a s i n g e x p o n e n t i a l l y . 

The c o n s t r u c t i o n c o s t o f l e a d i n g edge f a c i l i t i e s i n p a r t i c l e 
p h y s i c s g i v e s an i d e a o f t h e p r o b l e m : i n 1950 t h e B e r k e l e y 
C y c l o t r o n c o s t a b o u t $10 m i l l i o n ($16M i n 1972 c o n s t a n t 
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d o l l a r s ) ; i n 1970 F e r m i l a b c o s t a b o u t $100 m i l l i o n {$110 
m i l l i o n i n 1972 d o l l a r s ) ; a n d , i f i t i s c o n s t r u c t e d i n 1990, 
t h e c o s t o f t h e S u p e r c o n d u c t i n g S u p e r c o l l i d e r (SSC) i s e s t i ­
m a t e d a t a b o u t $4 b i l l i o n ( n e a r l y $2 b i l l i o n i n 1972 c o n s t a n t 
d o l l a r s ) . I n a n o t h e r e x a m p l e , a 1980 s t u d y by t h e A s s o c i a t ­
i o n o f A m e r i c a n U n i v e r s i t i e s , The S c i e n t i f i c I n s t r u m e n t a t i o n 
Needs o f R e s e a r c h U n i v e r s i t i e s , r e p o r t e d t h e a c t u a l s t a r t - u p 
i n s t r u m e n t a t i o n c o s t s f o r t w o new f a c u l t y members i n s y n t h e t i c 
o r g a n i c c h e m i s t r y i n 1970 and 1979. T h e i r p e r s o n a l l a b o r a t o r y 
e q u i p m e n t c o s t s r o s e a t a r a t e o f 30% a n n u a l l y i n c o n s t a n t 
1972 d o l l a r s , and t h e c o s t o f t h e l a r g e r , more e x p e n s i v e , 
d e p a r t m e n t a l e q u i p m e n t t o w h i c h a c c e s s was r e q u i r e d w e n t up 
36% p e r y e a r i n 1972 d o l l a r s . 

I n b o t h " b i g " and " l i t t l e " s c i e n c e , t h e n , d e c i s i o n s a b o u t t h e 
a l l o c a t i o n o f t h e s e r e s o u r c e s become i n c r e a s i n g l y s u b j e c t t o 
p o l i c y and p l a n n i n g c o n s i d e r a t i o n s , i n a d d i t i o n t o t h e c r i t e ­
r i o n o f s c i e n t i f i c e x c e l l e n c e . The r e v i e w p r o c e s s must t a k e 
t h i s i n t o a c c o u n t . 

o A n o t h e r s t r u c t u r a l t r e n d w i t h s e r i o u s i m p l i c a t i o n s f o r 
p r o j e c t s e l e c t i o n i s t h e emergence o f new a r e a s o f i n v e s t i ­
g a t i o n w h i c h h a v e an i n t e r - o r m u l t i - d i s c i p l i n a r y c h a r a c t e r . 
We a r e s e e i n g e m e r g i n g a g g r e g a t i o n s i n t o t r a n s d i s c i p l i n a r y 
and e v e n t r a n s p r o f e s s i o n a l g r o u p i n g s s u c h as " s c i e n t i s t / e n g i 
n e e r " , and " s c i e n c e / m e d i c i n e / e n g i n e e r i n g " . Once a g a i n i t 
becomes a p p a r e n t t h a t r e v i e w and s e l e c t i o n p r o c e s s e s a p p r o ­
p r i a t e t o s i n g l e i n v e s t i g a t o r s i n s i n g l e d i s c i p l i n e s m u s t be 
a d a p t e d t o t h e s e more c o m p l e x and c h a n g i n g c i r c u m s t a n c e s . 

V. MERIT REVIEW PROCEDURES 

A l t h o u g h t h e p r o c e d u r e s f o r u t i l i z i n g e x p e r t o p i n i o n s v a r y 
w i d e l y , t h e j u d g m e n t o f s c i e n t i f i c e x c e l l e n c e l i e s a t t h e 
h e a r t o f t h e f u n d i n g d e c i s i o n p r o c e d u r e s o f e v e r y r e s e a r c h -
s p o n s o r i n g a g e n c y . B u t s i n c e s c i e n t i f i c e x c e l l e n c e i s o f t e n 
a n e c e s s a r y b u t n o t f u l l y s u f f i c i e n t c o n d i t i o n f o r f u n d i n g , 
t h e s e l e c t i o n p r o c e s s a l s o i n c l u d e s e l e m e n t s w h i c h b r i n g i n 
c r i t e r i a o t h e r t h a n t e c h n i c a l e x c e l l e n c e . Even i n t h e e a r l y 
d ays o f NSF, f o r i n s t a n c e , a d v i s o r y p a n e l s a s s i s t e d t h e p r o ­
gram manager i n s e l e c t i n g a p o r t f o l i o o f p r o j e c t s w h i c h 
r e f l e c t e d t h e b r o a d i n t e r e s t s o f d i s c i p l i n a r y d e v e l o p m e n t as 
w e l l as t h e t h e s p e c i f i c c r i t e r i o n o f e x c e l l e n c e . A t t h e 
N a t i o n a l I n s t i t u t e s o f H e a l t h , a d v i s o r y c o u n c i l s ( w h i c h 
c o n s i d e r t h e r e l e v a n c e o f p r o p o s a l s t o h e a l t h g o a l s ) w e r e 
e s t a b l i s h e d by l e g i s l a t i o n e ven b e f o r e s t u d y g r o u p s ( w h i c h 
j u d g e p u r e l y s c i e n t i f i c e x c e l l e n c e ) a p p e a r e d . I n p r o g r a m s 
w i t h t h e g o a l o f b u i l d i n g s c i e n t i f i c i n s t i t u t i o n s , i t i s 
g e n e r a l l y a c k n o w l e d g e d t h a t e x p e r t i s e and e x p e r i e n c e b e y o n d 
t h e j u d g m e n t o f s c i e n t i f i c e x c e l l e n c e i s needed t o make t h e 
b e s t f u n d i n g d e c i s i o n s . 



The C o m m i t t e e a f f i r m s t h e i m p o r t a n c e o f t h e s e a r c h f o r 
e x c e l l e n c e as a n e c e s s a r y c o n d i t i o n i n t h e d i s t r i b u t i o n o f 
F e d e r a l r e s e a r c h f u n d s . To f a i l t o o b t a i n e x p e r t a d v i c e on 
r e s e a r c h q u a l i t y i s t o r i s k m i s a l l o c a t i o n o f p u b l i c f u n d s . 
However, t h e C o m m i t t e e a l s o r e c o g n i z e s t h e i m p o r t a n c e o f w i d e r 
c o n s i d e r a t i o n s w h i c h e n t e r , o f t e n b y l e g i s l a t i v e mandate, i n t o 
f u n d i n g d e c i s i o n s . 

I n i t s h e a r i n g s , t h e C o m m i t t e e g a t h e r e d i n f o r m a t i o n a b o u t 
how m e r i t r e v i e w i s s t r u c t u r e d i n t h e v a r i o u s r e s e a r c h - s u p ­
p o r t i n g a g e n c i e s . S e l e c t e d d e s c r i p t i o n s a r e p r e s e n t e d i n 
A p p e n d i x I . 

W i t h i n t h e N a t i o n a l S c i e n c e F o u n d a t i o n m e r i t r e v i e w t a k e s 
s e v e r a l f o r m s . 

F i r s t , c o n s i d e r a t i o n s t h a t go b e y o n d s c i e n t i f i c e x c e l l e n c e 
a r e i n c l u d e d i n t h e f o u r c r i t e r i a b y w h i c h a l l p r o p o s a l s t o 
NSF a r e a s s e s s e d . These f o u r c r i t e r i a a r e : 

1 . R e s e a r c h p e r f o r m a n c e c o m p e t e n c e . T h i s c r i t e r i o n r e l a t e s 
t o t h e c a p a b i l i t y o f t h e i n v e s t i g a t o r , t h e t e c h n i c a l s o u n d n e s s 
o f t h e p r o p o s e d a p p r o a c h , and t h e i n s t i t u t i o n a l r e s o u r c e s 
a v a i l a b l e t o t h e i n v e s t i g a t o r . 

2. i n t r i n s i c m e r i t o ^ t h e r e s e a r c h . T h i s c r i t e r i o n a s s e s s e s 
t h e l i k e l i h o o d t h a t t h e r e s e a r c h w i l l l e a d t o new d i s c o v e r i e s 
o r f u n d a m e n t a l a d v a n c e s w i t h i n i t s f i e l d o f s c i e n c e o r e n g i ­
n e e r i n g , o r h a v e s u b s t a n t i a l i m p a c t on p r o g r e s s i n t h a t f i e l d 
o r i n o t h e r s c i e n t i f i c and e n g i n e e r i n g f i e l d s . 

3. U t i l i t y o r r e l e v a n c e o f t h e r e s e a r c h . T h i s c r i t e r i o n i s 
u s e d t o a s s e s s t h e l i k e l i h o o d t h a t t h e r e s e a r c h c a n c o n t r i b u t e 
t o t h e a c h i e v e m e n t o f a g o a l t h a t i s e x t r i n s i c , o r i n a d d i t i o n 
t o , t h a t o f t h e r e s e a r c h f i e l d i t s e l f , and t h e r e b y s e r v e as t h e 
b a s i s f o r new o r i m p r o v e d t e c h n o l o g y o r t o a s s i s t i n t h e s o l u t i o n 
o f s o c i a l p r o b l e m s . 

4. E f f e c t s o f th^e rese a r c h on t h e i n f r â s t j ^ u c tjg r e o s c i e n c e 
and e n g i n e e r i n g . T h i s c r i t e r i o n r e l a t e s t o t h e p o t e n t i a l o f t h e 
p r o p o s e d r e s e a r c h t o c o n t r i b u t e t o b e t t e r u n d e r s t a n d i n g o r 
i m p r o v e m e n t o f t h e q u a l i t y , d i s t r i b u t i o n , o r e f f e c t i v e n e s s o f 
t h e N a t i o n ' s s c i e n t i f i c and e n g i n e e r i n g r e s e a r c h , e d u c a t i o n and 
manpower b a s e . 

A l l f o u r o f t h e s e c r i t e r i a a r e t a k e n i n t o c o n s i d e r a t i o n i n t h e 
p r o p o s a l a w a r d d e c i s i o n a t a l l l e v e l s — i n d i v i d u a l m a i l 
r e v i e w , p a n e l d i s c u s s i o n , p r o g r a m manager r e c o m m e n d a t i o n , and 
f u r t h e r management r e v i e w . The r e l a t i v e w e i g h t i n g o f t h e 
c r i t e r i a i n t h e j u d g m e n t s o f t h e r e v i e w e r s and p r o g r a m managers 
v a r i e s a c c o r d i n g t o t h e t y p e o f p r o j e c t o r p r o g r a m . 

Second, s p e c i a l s t e p s a r e s o m e t i m e s added t o t h e r e v i e w 
p r o c e s s t o c o n s i d e r p a r t i c u l a r c r i t e r i a . I n t h e E n g i n e e r i n g 
R e s e a r c h C e n t e r s P r o g r a m , f o r i n s t a n c e , f i r s t s t a g e p e e r 
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p a n e l s j u d g e t h e t e c h n i c a l e x c e l l e n c e o f a p r o p o s e d c e n t e r a n d 
t h e i m p a c t o f i t s e d u c a t i o n a l p l a n and i t s p l a n t o i n v o l v e 
i n d u s t r y . Then a more b r o a d l y b a s e d p a n e l i s c o n v e n e d t o 
r e v i e w t h e b e s t o f t h e p r o p o s a l s f o r t e c h n i c a l and m a n a g e r i a l 
e x c e l l e n c e and t h e i m p o r t a n c e o f t h e i r t o p i c s t o n a t i o n a l 
p r o d u c t i v i t y . T e c h n i c a l e x c e l l e n c e and t h e i m p o r t a n c e o f t h e 
t o p i c f o r t e c h n o l o g i c a l c o m p e t i t i v e n e s s a r e p a r a m o u n t i n t h e 
d e l i b e r a t i o n s ; g e o g r a p h i c d i s t r i b u t i o n and i m p a c t on e n g i n e e r ­
i n g i n f r a s t r u c t u r e a r e a d d i t i o n a l c r i t e r i a > To g i v e a n o t h e r 
e x a m p l e , when a m a t h e m a t i c a l r e s e a r c h i n s t i t u t e was p r o p o s e d , 
b r o a d d i s c u s s i o n was s t i m u l a t e d w i t h i n t h e m a t h e m a t i c s commu­
n i t y o n t h e b e s t a l l o c a t i o n o f f u n d s f o r s u p p o r t o f t h e f i e l d . 
T h i s d i s c u s s i o n was t a k e n i n t o c o n s i d e r a t i o n e x p l i c i t l y i n 
t h e f i n a l f u n d i n g r e c o m m e n d a t i o n . I n t h e c a s e o f R e g i o n a l 
I n s t r u m e n t a t i o n C e n t e r s i n c h e m i s t r y , a s e p a r a t e s t e p i n t h e 
NSF r e v i e w p r o c e s s e x p l i c i t l y c o n s i d e r e d t h e q u e s t i o n o f 
g e o g r a p h i c d i s t r i b u t i o n 

T h i r d , p a r t i c u l a r e m p h a s i s on some o f t h e s e c r i t e r i a i s 
b u i l t i n t o t h e s t r u c t u r e o f c e r t a i n F o u n d a t i o n p r o g r a m s . F o r 
i n s t a n c e , i n t h e V i s i t i n g P r o f e s s o r s h i p s f o r Women p r o g r a m a 
p a n e l i s c o n v e n e d b y a c r o s s - d i r e c t o r a t e p r o g r a m . T h i s p a n e l 
d i s c u s s e s m a i l r e v i e w s ( w h i c h h a v e been s o l i c i t e d b y t h e 
r e s e a r c h p r o g r a m m a n a g e r s ) and g i v e s s p e c i a l c o n s i d e r a t i o n t o 
t h e n o n - r e s e a r c h e l e m e n t s i n recommending f i n a l a w a r d d e c i s i o n s . 
S i m i l a r l y , f u n d i n g d e c i s i o n s o n p r o j e c t s s u p p o r t e d u n d e r NSF's 
I n t e r n a t i o n a l P r o g r a m a r e recommended b y s p e c i a l p r o g r a m 
o f f i c e r s , who can w e i g h t h e j u d g m e n t s o f s c i e n t i f i c e x c e l l e n c e 
p r o v i d e d b y r e v i e w e r s a g a i n s t d i p l o m a t i c c o n s i d e r a t i o n s . 

These v a r i e d p a t t e r n s f o r i n c o r p o r a t i n g c r i t e r i a o t h e r t h a n 
e x c e l l e n c e i n t o p r o j e c t s e l e c t i o n s a r e r e f l e c t e d i n o t h e r 
r e s e a r c h - s u p p o r t i n g a g e n c i e s as w e l l . Sometimes r e l e v a n c e a n d 
e x c e l l e n c e c r i t e r i a a r e u s e d t o g e t h e r , as i n most NSF d e c i s i o n s . 
A t t h e O f f i c e o f N a v a l R e s e a r c h , f o r e x a m p l e , r e l e v a n c e o f 
r e s e a r c h t o l o n g - t e r m Navy o b j e c t i v e s i s an i m p o r t a n t c o n s i d e r ­
a t i o n i n f u n d i n g . These j u d g m e n t s a r e b u i l t i n t o ONR's p r o g r a m s 
i n s e v e r a l ways. The d i s t r i b u t i o n o f f u n d s among r e s e a r c h a r e a s 
i s d e t e r m i n e d i n p a r t t h r o u g h t h e s e l e c t i o n o f A c c e l e r a t e d 
R e s e a r c h I n i t i a t i v e s ( A R I ' s ) , w h i c h a r e r a t e d on s c i e n t i f i c 
p r o m i s e and Navy r e l e v a n c e s e p a r a t e l y , b u t w h i c h a r e u l t i m a t e l y 
s e l e c t e d w i t h b o t h c r i t e r i a i n m i n d . A t a l a t e r s t a g e , ONR 
s c i e n t i f i c o f f i c e r s s e l e c t i n d i v i d u a l p r o j e c t s o n t h e b a s i s 
o f e x c e l l e n c e as w e l l as r e l e v a n c e . 

Sometimes t h e t w o c r i t e r i a a r e c l e a r l y s e p a r a t e d i n t h e 
r e v i e w p r o c e s s . A t NIH, f o r i n s t a n c e , s t u d y s e c t i o n s o r g a n i z e d 
on a d i s c i p l i n a r y b a s i s r a t e p r o p o s a l s o n q u a l i t y . Then, 
I n s t i t u t e C o u n c i l s c o n s i d e r t h e i m p l i c a t i o n s o f t h e p r o p o s a l s 
f o r h e a l t h p r o b l e m s , s o m e t i m e s d e p a r t i n g f r o m t h e f u n d i n g 
p r i o r i t i e s t h e s t u d y s e c t i o n s recommend. S i m i l a r l y , a t t h e 
D e p a r t m e n t o f E n e r g y , when m a j o r r e s e a r c h f a c i l i t i e s a r e 
b u i l t , t e c h n i c a l r e v i e w and s i t e s e l e c t i o n a r e t r e a t e d as 
d i s t i n c t s t e p s i n t h e f u n d i n g p r o c e d u r e . I n t h e c a s e o f t h e 
N a t i o n a l A c c e l e r a t o r L a b o r a t o r y ( F e r m i l a b ) , f o r i n s t a n c e , 



more t h a n 100 p r o p o s a l s were r e c e i v e d by t h e A t o m i c E n e r g y 
C ommission. The C o m m i s s i o n s c r e e n e d t h e s i t e s t o i n s u r e t h a t 
t h e y met b a s i c r e q u i r e m e n t s , i n c l u d i n g a d e q u a t e power and 
w a t e r s u p p l i e s , a d e q u a t e l a n d a r e a s and enough h o u s i n g and 
t r a n s p o r t a t i o n c a p a c i t y . Once t h e s e d e t e r m i n a t i o n s h a d been 
made, a c o m m i t t e e o f e x p e r t s a s s e m b l e d by t h e N a t i o n a l Academy 
o f S c i e n c e s f u r t h e r r e d u c e d t h e number o f p r o p o s a l s t o a s h o r t 
l i s t o f s i t e s t h a t met a l l t h e r e q u i r e m e n t s f o r a s u c c e s s f u l 
n a t i o n a l l a b o r a t o r y . The Commission made t h e f i n a l s e l e c t i o n , 
t a l c i n g i n t o a c c o u n t a l l t h e r e l e v a n t s o c i a l , e c o n o m i c and 
p o l i t i c a l p r i o r i t i e s . 

I n o t h e r f a c i l i t i e s p r o g r a m s , h o w e v e r , s p e c i a l p a n e l s h a v e 
us e d m i x e d c r i t e r i a i n m a k i n g s p e c i f i c f u n d i n g r e c o m m e n d a t i o n s . 
One example i s t h e H e a l t h R e s e a r c h F a c i l i t i e s Fund, o p e r a t i v e 
a t NIH i n t h e 1950's and 1960's. T h i s p r o g r a m u s e d p a n e l s 
w h i c h w e r e more d i v e r s e t h a n t h e u s u a l NIH d i s c i p l i n a r y s t u d y 
s e c t i o n s . T h e i r members were d r a w n f r o m s e v e r a l a r e a s o f 
s c i e n c e and i n c l u d e d u n i v e r s i t y and h o s p i t a l a d m i n i s t r a t o r s . 
These g r o u p s w e r e f u r t h e r a d v i s e d by a s t r o n g s t a f f o f a r c h i ­
t e c t s and e n g i n e e r s . Thus s e v e r a l t y p e s o f c r i t e r i a e n t e r e d 
i n t o t h e i r a l l o c a t i o n d e c i s i o n s . 

I n summary, t h e C o m m i t t e e f o u n d no i n s t a n c e o f p r o j e c t 
s e l e c t i o n i n w h i c h t h e c r i t e r i o n o f s c i e n t i f i c e x c e l l e n c e was 
i g n o r e d b y a f u n d i n g agency. I n s i n g l e - d i s c i p l i n e , s i n g l e -
i n v e s t i g a t o r p r o g r a m s t h i s c r i t e r i o n c l e a r l y d o m i n a t e s t h e 
d e c i s i o n p r o c e s s . Y e t o t h e r c r i t e r i a a r e f r e q u e n t l y i n c o r p o ­
r a t e d as w e l l t h r o u g h a w i d e r a n g e o f mechanisms. C l e a r l y , 
m e r i t r e v i e w — w h i c h i n c l u d e s , b u t i s n o t l i m i t e d t o , c o n ­
s i d e r a t i o n s o f s c i e n t i f i c q u a l i t y — i s a u b i q u i t o u s f e a t u r e 
o f t h e c u r r e n t F e d e r a l r e s e a r c h f u n d i n g s y s t e m . 

V I . FINDINGS AND DISCUSSION 

A. I n t r o d u c t i o n and O v e r a l l Assessment 

M e r i t r e v i e w p r o c e d u r e s a r e c o n s t a n t l y e v o l v i n g i n r e s p o n s e 
t o t h e c h a n g i n g r e q u i r e m e n t s o f s c i e n c e and e n g i n e e r i n g 
and t h e i r e n v i r o n m e n t s . The C o m m i t t e e i s i m p r e s s e d w i t h t h e 
i n v e n t i v e n e s s o f t h e NSF and o t h e r a g e n c i e s i n c r e a t i n g p r o ­
c e d u r e s t o p r o t e c t t h e c r i t e r i o n o f t e c h n i c a l e x c e l l e n c e 
w h i l e i n c o r p o r a t i n g a d d i t i o n a l c o n s i d e r a t i o n s i n t o t h e i r 
f u n d i n g d e c i s i o n s . 

The C o m m i t t e e f i n d s t h a t t h e t r a d i t i o n a l t e c h n i c a l p e e r 
r e v i e w p r o c e s s i s w o r k i n g w e l l . A l t h o u g h i t n o t e d some 
c o m p l a i n t s and d i s s a t i s f a c t i o n w i t h t h e s y s t e m , t h e C o m m i t t e e 
b e l i e v e s t h a t a s i g n i f i c a n t p o r t i o n o f t h e s e c o m p l a i n t s c a n 
be t r a c e d t o f i n a n c i a l p r e s s u r e s on t h e s y s t e m , w h i c h r e s u l t 
i n d e c l i n a t i o n o f many w o r t h y p r o p o s a l s . O t h e r c o m p l a i n t s 
can and s h o u l d be a d d r e s s e d w i t h i m p r o v e m e n t s : some a r e 
s u g g e s t e d b e l o w i n S e c t i o n B. 



S e c t i o n s C,D and E d i s c u s s t h e c o m p l e x i t i e s o f some o f t h e 
s i t u a t i o n s w h i c h c a l l f o r t h e u t i l i z a t i o n o f c r i t e r i a b e y o n d 
s c i e n t i f i c e x c e l l e n c e i n t h e s e l e c t i o n p r o c e s s . These i n c l u d e 
s e v e r a l s p e c i a l t y p e s o f p r o g r a m s , s u c h as t h o s e w h i c h a i m 
t o i m p r o v e a s p e c t s o f t h e i n f r a s t r u c t u r e o f s c i e n c e and 
e n g i n e e r i n g ; t h o s e w h i c h e v a l u a t e t h e p o t e n t i a l e x t r i n s i c 
u t i l i t y o f r e s e a r c h r e s u l t s ; and t h o s e w h i c h s u p p o r t i n t e r -
and 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 , The f i n a l t w o s e c t i o n s {F 
and G) examine t h e r o l e o f t h e p r o g r a m manager and t h e i s s u e 
o f a c c o u n t a b i l i t y i n t h e r e v i e w and s e l e c t i o n p r o c e s s . 

B. I m p r o v i n g P r o c e s s and Q u a l i t y o f _^^QYj-_g^ 

1 . The R e v i e w e r P o o l 

Q u e s t i o n s a b o u t t h e openness^ c h a r a c t e r i s t i c s and u t i l i ­
z a t i o n o f t h e r e v i e w e r p o o l a r e b o t h s e n s i t i v e i n o u r demo­
c r a t i c s o c i e t y , w h i c h t e n d s t o be s u s p i c i o u s o f e l i t i s m and 
i n - g r o u p m o n o p o l i e s , and d i f f i c u l t t o a d d r e s s b e c a u s e o f t h e 
l a c k o f d a t a . The s e v e r a l s p e c i a l s t u d i e s (See A p p e n d i x I V ) 
o f t h e s e i s s u e s o v e r t h e p a s t decade c o n f i r m e d t h a t t h e r e i s 
no e v i d e n t p a t t e r n o f d i s c r i m i n a t i o n b y r e v i e w e r s i n t e r m s 
o f i n s t i t u t i o n a l a f f i l i a t i o n , age o r g e n d e r . 

How r e v i e w e r s g e t i n t o t h e s y s t e m , how t h e y a r e u t i l i z e d 
and how l o n g t h e y s t a y i n , a r e a l l q u e s t i o n s t h a t c an o n l y 
be a d d r e s s e d a n e c d o t a l l y a t p r e s e n t . I t i s a l s o n o t known 
how o f t e n i n d i v i d u a l r e v i e w e r s a r e a s k e d t o w o r k , n o r how 
o f t e n t h e y a c t u a l l y s u b m i t r e s p o n s e s . The C o m m i t t e e recom­
mends a s e r i o u s e f f o r t t o d e v e l o p d a t a t o a d d r e s s t h e s e 
q u e s t i o n s . 

I t i s known t h a t NSF h a s a r e v i e w e r p o o l w i t h a b o u t 
150,000 names; t h a t a b o u t o n e - t h i r d o f them a r e a s k e d t o 
p r o v i d e a r e v i e w i n a g i v e n y e a r ; t h a t a b o u t one q u a r t e r o f 
them a c t u a l l y p r o v i d e a t l e a s t one r e v i e w d u r i n g a g i v e n 
f i s c a l y e a r ; t h a t a b o u t 125,000 m a i l and p a n e l r e v i e w s a r e 
c o n d u c t e d each y e a r ; and t h a t a b o u t 15,000 new r e v i e w e r 
names a r e added each y e a r . These numbers r e b u t t h e c r i t i c i s m 
t h a t p e e r r e v i e w e r s a r e e x c l u s i v e i n - g r o u p s . They s u g g e s t 
b u t do n o t p r o v e an open s y s t e m . 

Names o f new r e v i e w e r s come f r o m s e v e r a l s o u r c e s . A t NSF 
each r e v i e w f o r m c o n t a i n s a space f o r " a d d i t i o n a l s u g g e s t e d 
r e v i e w e r s . " A l s o p r o g r a m managers ask f o r s u g g e s t i o n s a t 
p r o f e s s i o n a l m e e t i n g s . One s u g g e s t i o n d e b a t e d w i t h o u t c o n ­
c l u s i o n b y t h e C o m m i t t e e was t o ask p r o p o s e r s t o n o m i n a t e 
p o s s i b l e r e v i e w e r s f o r t h e i r w o r k . Some NSF p r o g r a m s a l r e a d y 
make t h e s e r e q u e s t s . A number o f p r o f e s s i o n a l j o u r n a l s 
r o u t i n e l y r e q u e s t t h i s o f t h e i r a u t h o r s , and s e v e r a l i n s t a n c e s 
w ere r e c o u n t e d where a u t h o r - s u g g e s t e d r e v i e w e r s were t o u g h e r 
on t h e m a n u s c r i p t s t h a n o t h e r r e v i e w e r s . The r e c r u i t m e n t o f 

new r e v i e w e r s a t NSF i s p r o b a b l y h e l p e d b y NSF's p o l i c y o f 
h a v i n g a s i z e a b l e p r o p o r t i o n o f i t s p r o g r a m managers e m p l o y e d 
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as " r o t a t o r s " f o r p e r i o d s o f one t o t h r e e y e a r s . Most o f t h e s e 
come f r o m and r e t u r n t o u n i v e r s i t y r e s e a r c h . B e i n g c l o s e t o 
t h e a c t i o n t h e y b r i n g f r e s h p e r s p e c t i v e s t o t h e p r o g r a m s 
as w e l l as new s e t s o f r e v i e w e r s . 

C o n c e r n was e x p r e s s e d a b o u t r e v i e w e r r e s p o n s e r a t e s . The 
C o m m i t t e e h e a r d c o m p l a i n t s t h a t i n some cases 6-7 r e q u e s t s 
f o r r e v i e w s must be m a i l e d i n o r d e r t o r e c e i v e t h r e e = T h i s 
l e v e l o f r e s p o n s e c o u l d " u n b a l a n c e " s e t s o f r e v i e w e r s w h i c h 
h a d b e e n c u s t o m d e s i g n e d f o r p a r t i c u l a r p r o j e c t s . However, 
d e s p i t e s p e c i f i c p r o b i n g o f agency r e p r e s e n t a t i v e s , t h e 
C o m m i t t e e r e c e i v e d no e v i d e n c e o f any t r e n d t o w a r d r e d u c e d 
r e s p o n s e r a t e s . N e v e r t h e l e s s , means t o i m p r o v e o r m a i n t a i n 
r e v i e w e r r e s p o n s e r a t e s s h o u l d be s o u g h t . B e t t e r f e e d b a c k t o 
r e v i e w e r s , i f n o t t o o c o s t l y , w o u l d be a v a l u a b l e c o u r t e s y 
t o t h o s e who s e r v e as r e v i e w e r s . F o r e x a m p l e , a l l r e v i e w e r s 
used b y a p r o g r a m i n a g i v e n y e a r c o u l d r e c e i v e t h e p r o g r a m ' s 
a w a r d l i s t a t t h e end o f t h e y e a r . 

The w i l l i n g n e s s o f t h o u s a n d s o f s c i e n t i s t s and e n g i n e e r s 
t o spend h o u r s o f c o n c e n t r a t e d t h o u g h t on p r o v i d i n g r e v i e w s 
w i t h o u t c o m p e n s a t i o n may seem m y s t e r i o u s t o many. R e v i e w i n g 
has s e v e r a l c o m p e n s a t i o n s , h o w e v e r . T h e r e i s a c e r t a i n p r e s ­
t i g e and r e c o g n i t i o n t o b e i n g s e l e c t e d as a r e v i e w e r b y a 
m a j o r r e s e a r c h - s u p p o r t i n g a gency, R e v i e w i n g i s a l s o h i g h l y 
e d u c a t i o n a l . I t p r o v i d e s a window on f o r e f r o n t i d e a s i n t h e 
a r e a o f ones s p e c i a l t y . I t a l s o e d u c a t e s t h e r e v i e w e r i n t h e 
f o r m a t and l a y o u t o f p r e p a r i n g good ( a n d b a d ) g r a n t p r o p o s a l s . 
These a r e i m p o r t a n t r e a s o n s f o r b r o a d e n i n g p a r t i c i p a t i o n i n 
t h e r e v i e w e r p o o l . 

Much more i n f o r m a t i o n i s a v a i l a b l e a b o u t t h e number and 
c h a r a c t e r i s t i c s o f s c i e n t i f i c a d v i s o r y p a n e l s . (See A p p e n d i x 
V ) . T h e i r m e m b e r s h i p s can be, and a r e , t a i l o r e d t o t h e f u n c t i o n s 
t h e y p e r f o r m . They a r e p u b l i c l y v i s i b l e and t h e f a i r n e s s and 
a p p r o p r i a t e n e s s o f t h e i r c o m p o s i t i o n s c an be p u b l i c l y j u d g e d . 

2. P r o m p t n e s s 

The C o m m i t t e e h e a r d e v i d e n c e o f d i s s a t i s f a c t i o n i n t h i s 
a r e a , e s p e c i a l l y i n t h e c o n t e x t o f e x p l o i t i n g i n n o v a t i v e i d e a s . 
A n i n e t o t w e l v e m onth r e v i e w and award h o r i z o n i s n o t c o n ­
d u c i v e t o i n n o v a t i v e r e s e a r c h . The C o m m i t t e e ' s r e c o m m e n d a t i o n 
u n d e r V I - F t o p r o v i d e p r o g r a m managers w i t h some d i s c r e t i o n a r y 
f u n d s f o r i n n o v a t i v e and c r e a t i v e w o r k w o u l d p r o v i d e " f a s t 
t r a c k " c a p a b i l i t y f o r p r o c e s s i n g a t l e a s t some o f t h e s e i d e a s . 
i d e a s . I n a d d i t i o n , s e v e r a l a d m i n i s t r a t i v e p r o c e s s i m p r o v e m e n t s 
a r e u n d e r way a t NSF w h i c h a i m t o b r i n g t h e maximum p r o c e s s i n g 
t i m e down t o s i x m o n t h s . 

I t i s e s p e c i a l l y n e c e s s a r y t o seek t h e s e e f f i c i e n c i e s 
i f g r e a t e r usage o f m e r i t r e v i e w p r o c e s s e s i s a n t i c i p a t e d . 
Two s t a g e p r o p o s a l p r o c e s s i n g f o r l a r g e p r o j e c t s and p r o j e c t s 
w i t h w i d e r c o n s i d e r a t i o n s t h a n t h e s c i e n c e i t s e l f , w i l l t e n d 
t o i n c r e a s e a v e r a g e p r o p o s a l p r o c e s s i n g t i m e . 
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3. Q u a l i t y o f m a i l r e v i e w s 

The C o m m i t t e e h e a r d a n e c d o t e s a b o u t d i s s a t i s f a c t i o n w i t h 
t h e q u a l i t y o f m a i l r e v i e w s —- p e r f u n c t o r y r e m a r k s a t one end 
o f t h e s p e c t r u m , and s w e e p i n g , s o m e t i m e s v i t r i o l i c c r i t i q u e s , 
a t t h e o t h e r . W h i l e i t has no r e a s o n t o b e l i e v e t h e s e e x t r e m e s 
a r e w i d e s p r e a d , t h e C o m m i t t e e recommends t h a t s e r i o u s s t u d y 
s h o u l d be made o f t h e e x t e n t o f t h e s e b e h a v i o r s . The s t r e n g t h 
o f t h e r e v i e w p r o c e s s can be no g r e a t e r t h a n t h e w i l l i n g n e s s 
o f t h e c o m m u n i t y t o p a r t i c i p a t e i n i t w i t h v i g o r and i n t e g r i t y . 

The i s s u e o f w h e t h e r t h e names o f m a i l r e v i e w e r s s h o u l d be 
r e v e a l e d t o p r o p o s e r s was r a i s e d , b u t n o t s u p p o r t e d . A com­
p l a i n a n t s u g g e s t e d t h a t r e v i e w e r s w o u l d be more r e s p o n s i b l e 
i f t h e i r names w e r e a t t a c h e d t o t h e r e v i e w s . The c o u n t e r 
a r g u m e n t was t h a t s i g n e d r e v i e w s w o u l d f a t a l l y d i l u t e t h e 
c r i t i c i s m e s s e n t i a l t o a v i t a l r e v i e w p r o c e s s . R e v i e w s w o u l d 
become more l i k e l e t t e r s o f r e c o m m e n d a t i o n , NSF c u r r e n t l y 
p u b l i s h e s l i s t i n g s o f r e c e n t l y u t i l i z e d m a i l r e v i e w e r s a t 
t h e D i v i s i o n a l l e v e l , t h u s m a k i n g p o s s i b l e a b r o a d a s s e s s m e n t 
o f who i s i n t h e p o o l . However, t h i s does n o t f o r c e a s e n s e 
o f r e s p o n s i b i l i t y upon r e v i e w e r s who may n o t a l r e a d y h a v e one. 

A t NSF, as a m a t t e r o f p o l i c y , i n d i v i d u a l r e v i e w s a r e 
a u t o m a t i c a l l y r e t u r n e d t o t h e p r o p o s e r ; i f n e c e s s a r y , t h e y 
a r e e d i t e d f o r a n o n y m i t y by t h e p r o g r a m manager, b u t t h i s 
does n o t n e c e s s a r i l y mean t h a t s t r o n g l a n g u a g e i s e x c i s e d . 
I t i s f e l t t h a t t h i s p r a c t i c e h a s an i m p o r t a n t e d u c a t i o n a l 
v a l u e i n i m p r o v i n g f u t u r e p r o p o s a l s . I t a l s o p r o v i d e s g r o u n d s 
f o r c o m p l a i n t s t o t h o s e who f e e l t h e i r w o r k has r e c e i v e d 
i n a d e q u a t e o r b i a s e d r e v i e w . 

F u r t h e r , f o r a number o f y e a r s NSF h a s h a d a f o r m a l r e c o n ­
s i d e r a t i o n p r o c e s s i n p l a c e w h i c h p r o v i d e s f o r e x a m i n a t i o n o f 
t h e t e c h n i c a l c o r r e c t n e s s o f t h e r e v i e w p r o c e s s . I t i s 
r e g u l a r l y , b u t n o t f r e q u e n t l y i n v o k e d . (See A p p e n d i x V I ) . T h e 
C o m m i t t e e c o n s i d e r e d i n d e t a i l one case s u b m i t t e d b y a com­
p l a i n a n t , and c o n c l u d e d t h a t w h i l e s e v e r a l o f t h e s p e c i f i c 
c o m p l a i n t s c l e a r l y h a d s u b s t a n c e , t h e p r o c e s s o f r e v i e w and 
a p p e a l h a d w o r k e d f a i r l y and w e l l . The r e v i e w e r s e t h a d 
i n c l u d e d b o t h r e l a t i v e l y p e r f u n c t o r y and s w e e p i n g , o n e - s i d e d 
r e v i e w s , b u t t a k e n as a s e t , t h e r e was a r e m a r k a b l e c o n s i s t e n c y 
among t h e i r s u b s t a n t i v e c r i t i q u e s . NSF h a s s e n t S p e c i a l 
N o t i c e s t o u n i v e r s i t i e s c a l l i n g t h e i r a t t e n t i o n t o t h e r e c o n ­
s i d e r a t i o n p r o c e s s , b u t t h e C o m m i t t e e s u g g e s t s t h a t NSF 
e x p l o r e a d d i t i o n a l means f o r a d v e r t i s i n g t h e p r o c e s s among 
p r o p o s e r s . 

I n sum, g i v e n t h e v o l u n t a r y and u n c o m p e n s a t e d n a t u r e o f 
t h e m a i l r e v i e w s y s t e m , t h e C o m m i t t e e e x p r e s s e d d o u b t s a b o u t 
i n f l u e n c i n g r e v i e w e r p e r f o r m a n c e . E x p e r i m e n t s c o u l d be c o n ­
d u c t e d i n v i t i n g p r o p o s e r s t o r a t e r e v i e w e r s r e m a r k s , w h i c h 
c o u l d t h e n be t r a n s m i t t e d t o t h e r e v i e w e r s . L e t t e r s o f i n -
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s t r u c t i o n t o r e v i e w e r s c o u l d be r e v i s e d t o i n c l u d e r e q u e s t s 
f o r f u l l c o v e r a g e and m o d e r a t e l a n g u a g e . Perhaps most i m p o r ­
t a n t i s t o p r o v i d e p r o g r a m managers w i t h t h e s u p p o r t and t h e 
d a t a a b o u t r e v i e w e r s t h e y need t o make t h e b e s t j u d g m e n t s 
t h e y can i n s e l e c t i n g r e s p o n s i b l e r e v i e w e r s . 

4. P a n e l v e r s u s Ad Hoc M a i l Peer Review 

N o n - s c i e n t i s t s , and even s c i e n t i s t s and e n g i n e e r s t hem­
s e l v e s , f i n d t h e p a r a l l e l e x i s t e n c e o f t w o b a s i c f o r m s o f 
p e e r p r o j e c t r e v i e w p u z z l i n g . 

Ad hoc m a i l p e e r r e v i e w i s t h e p r e d o m i n a n t f o r m u s e d i n 
t h e p h y s i c a l and m a t h e m a t i c a l s c i e n c e s a t NSF. P r o g r a m man­
a g e r s s e l e c t a " c u s t o m " s e t o f r e v i e w e r s f o r each p r o p o s a l 
t o p r o v i d e a b a l a n c e d v i e w o f t h e v a r i o u s a s p e c t s o f t h e 
w o r k . The r e v i e w s a r e a d v i s o r y t o t h e p r o g r a m manager, who 
may o r may n o t t a k e t h e a d v i c e . The s t u d i e s (See A p p e n d i x I V ) 
show, h o w e v e r , t h a t t h e r e i s a v e r y h i g h c o r r e l a t i o n b e t w e e n 
a v e r a g e r e v i e w e r s c o r e s on p r o p o s a l s and t h e d e c i s i o n t o 
f u n d . As d e s c r i b e d a b ove, t h e names o f t h e r e v i e w e r s a r e 
removed f r o m t h e v e r b a t i m m a i l r e v i e w s and t h e r e v i e w s a r e 
a u t o m a t i c a l l y s e n t t o t h e p r o p o s e r . The p r o g r a m manager i n 
t h e s e d i s c i p l i n e s w r i t e s a n a l y s e s o f t h e r e v i e w s , and r e l a t e s 
t h e m t o h i s r e c o m m e n d a t i o n t o t h e D i v i s i o n D i r e c t o r . These 
documents become p a r t o f t h e r e c o r d , and a r e l i k e l y t o be p e r i o d ­
i c a l l y e x a m ined i n t h e t r i e n n i a l P r o gram O v e r s i g h t Review 
p r o c e s s (See A p p e n d i x I I ) . T h i s s y s t e m i s o b v i o u s l y h i g h l y 
d e p e n d e n t upon c o m p e t e n t and c o m m i t t e d p r o g r a m managers, 
r e s p o n s i b l e D i v i s i o n D i r e c t o r s , and a l e r t and a c t i v e O v e r s i g h t 
Review C o m m i t t e e s . 

Peer p a n e l s by t h e m s e l v e s , o r i n c o m b i n a t i o n w i t h m a i l 
r e v i e w s , a r e p r e v a l e n t i n t h e b i o l o g i c a l and s o c i a l s c i e n c e s . 
NIH uses p a n e l s and s t u d y s e c t i o n s e x c l u s i v e l y . NSF p r o g r a m s 
i n t h e s e a r e a s g e n e r a l l y s u p p l e m e n t p a n e l d i s c u s s i o n w i t h 
m a i l r e v i e w s . The p a n e l p r o c e s s d i f f e r s f r o m m a i l r e v i e w i n 
t h a t i t i s a n a l o g o u s t o a j u r y p r o c e e d i n g . P a n e l s p e r m i t 
a i r i n g o f d i f f e r e n c e s o f o p i n i o n , and i f a p p r o p r i a t e l y 
b a l a n c e d , can p r o d u c e more " r e p r e s e n t a t i v e " d e c i s i o n s t h a n 
m a i l r e v i e w e r s o p e r a t i n g i n i s o l a t i o n . A l s o , t h e i n t e r a c t i o n 
may p r o d u c e new i d e a s , even t h o u g h t h i s may n o t n e c e s s a r i l y 
b e n e f i t t h e p r o p o s e r u n d e r d i s c u s s i o n . On t h e o t h e r h a n d , 
p a n e l s may become d o m i n a t e d by one o r t w o p o w e r f u l p e r s o n a l ­
i t i e s , t h u s t i p p i n g t h e b a l a n c e i n p a r t i c u l a r d i r e c t i o n s . 
Good p r o g r a m managers l e a r n how t o h a n d l e t h e s e c a s e s . 

A d i f f e r e n c e b e t w e e n t h e NSF and t h e NIH p a n e l s y s t e m s 
i s t h a t t h e p r o p o s e r i n t h e l a t t e r r e c e i v e s o n l y a summary 
o f t h e p a n e l d e l i b e r a t i o n s on t h e p r o p o s a l w h i c h may be l e s s 
i n f o r m a t i v e , i f l e s s p a i n f u l , t h a n v e r b a t i m m a i l r e v i e w s . 
NSF p r o g r a m s i n b i o l o g i c a l and s o c i a l s c i e n c e r e t u r n t o t h e 
p r o p o s e r b o t h t h e p a n e l summary, s u p p l e m e n t e d b y e x p l a n a t o r y 



n o t e s f r o m f h e p r o g r a m managers, and t h e v e r b a t i m m a i l r e v i e w s . 

The r h y t h m s and t i m e t a b l e s o f t h e p a n e l p r o c e d u r e d i f f e r 
f r o m ad hoc m a i l r e v i e w . P r o p o s a l s d e s t i n e d f o r a p a n e l p r o ­
c e s s must f o l l o w t h e p a n e l m e e t i n g s c h e d u l e , w h i l e t h e m a i l 
p r o c e s s c a n r e s p o n d more i m m e d i a t e l y i f f u n d i n g i s a v a i l a b l e . 
A l s o , t h e c o s t s o f t h e t w o s y s t e m s a r e d i s t r i b u t e d d i f f e r e n t l y . 
P a n e l s c o s t more i n u p - f r o n t a gency t r a v e l and s u b s i s t e n c e 
f u n d s . The " c o s t s " o f m a i l r e v i e w e r t i m e and e f f o r t a r e r e a l 
and w i d e l y d i s t r i b u t e d , b u t t h e y a r e n o t v i s i b l y c h a r g e d t o 
a n y o n e ' s p a r t i c u l a r b u d g e t s . 

A n o t h e r i m p o r t a n t d i f f e r e n c e i s t h a t p a n e l s t e n d t o shade 
i n t o some a s p e c t s o f m e r i t r e v i e w . They c a n be more s e n s i t i v e 
t o i n f r a s t r u c t u r a l i s s u e s , and q u e s t i o n s o f b a l a n c e and o v e r ­
a l l d i r e c t i o n i n a f i e l d . 

I n sura, t h e C o m m i t t e e r e c o g n i z e s t h a t e a c h b a s i c t y p e o f 
r e v i e w i s r o o t e d i n t h e t r a d i t i o n s o f d i f f e r e n t r e s e a r c h 
c o m m u n i t i e s , and t h a t e ach h a s c e r t a i n s t r e n g t h s and v u l n e r ­
a b i l i t i e s . No s t r o n g p r e f e r e n c e was e x p r e s s e d f o r e i t h e r 
m o d e l . P e r h a p s , l i k e c o r n , w e l l p l a n n e d and n u r t u r e d h y b r i d 
v a r i e t i e s p r o m i s e t h e m o s t v i g o r o u s y i e l d s f o r t h e f u t u r e . 

5. C o n f l i c t o f I n t e r e s t s 

I n j u d g i n g one's p e e r s t h e r e i s no i m p a r t i a l e x p e r t . Y e t 
none o t h e r t h a n p e e r s a r e c o m p e t e n t t o make t e c h n i c a l j u d g ­
m ents . T h i s i s an i n h e r e n t d i l e m m a i n s c i e n t i f i c r e s e a r c h . 
T h e r e i s g r e a t r e l i a n c e on an i n f o r m a l h o n o r s y s t e m , as w e l l 
as a w a r e n e s s o f t h e " g o l d e n r u l e " — w h a t y o u do t o o t h e r s , 
may be done u n t o y o u . A t NSF t h e s e s t r o n g c o m m u n i t y norms 
a r e c o d i f i e d i n t o a " C o n f l i c t o f I n t e r e s t " p o l i c y , a s t a t e m e n t 
o f w h i c h i s s e n t t o a l l r e v i e w e r s . Reviews w i t h a c o n f l i c t 
o f i n t e r e s t a r e n o t u s e d i n t h e e v a l u a t i o n p r o c e s s . I n p a n e l 
d e l i b e r a t i o n s , p a n e l members w i t h a c o n f l i c t o f i n t e r e s t on 
a p a r t i c u l a r p r o p o s a l must l e a v e t h e room d u r i n g t h e d i s c u s s i o n 
o f t h e p r o p o s a l i n q u e s t i o n . 

I n sum, w h i l e c o n c e r n was e x p r e s s e d t h a t t h e sense o f h o n o r 
m i g h t become f r a y e d d u r i n g p e r i o d s o f g r e a t e r c o m p e t i t i o n f o r 
t i g h t r e s o u r c e s , t h e r e a r e f u n c t i o n i n g p o l i c i e s i n p l a c e t o 
m i n i m i z e b i a s d e r i v i n g f r o m c o n f l i c t s o f i n t e r e s t s . 

C. M e r i t R eview and t h e E v a l u a t i o n o f t h e E x t r i n s i c U t i l i t y 
o f R e s e a r c h 

S e c t i o n I V A-1 d o cumented t h e i n c r e a s i n g r e q u i r e m e n t s on 
NSF t o l i n k b a s i c r e s e a r c h w i t h a v a r i e t y o f n a t i o n a l n e e d s , 
i n c l u d i n g most r e c e n t l y , t h e r e q u i r e m e n t s f o r e conomic c o m p e t ­
i t i v e n e s s . 
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I t m ust be u n d e r s t o o d t h a t t h e s e d e v e l o p m e n t s , a t l e a s t 
s i n c e 1980, h a v e b e e n t a k i n g p l a c e i n a c o n t e x t i n w h i c h a 
f u n d a m e n t a l F e d e r a l p o l i c y o f " p r i v a t i z a t i o n " h as g r e a t l y 
r e d u c e d p u b l i c s u p p o r t f o r t e c h n o l o g y d e v e l o p m e n t w o r k h e l d 
t o b e l o n g i n t h e p r i v a t e s e c t o r . I n b u d g e t a r y t e r m s , t h e r e 
h a v e b e e n m a j o r r e d u c t i o n s i n F e d e r a l s u p p o r t f o r c i v i l i a n 
a p p l i e d r e s e a r c h and d e v e l o p m e n t d u r i n g t h i s p e r i o d . I n a 
r e a l s e n s e , a g r e a t e r r e s p o n s i b i l i t y f o r r e l e v a n c e t o a p p l i ­
c a t i o n s h a s b e e n l a i d u pon b a s i c r e s e a r c h . Today, a g r e a t e r 
b u r d e n i s p l a c e d upon a c a d e m i c b a s i c r e s e a r c h s u p p o r t t o f i n d 
ways t o i m p r o v e t h e c o n t r i b u t i o n s o f academic t r a i n i n g and 
r e s e a r c h t o t h e s e n e e d s , w i t h o u t c o m p r o m i s i n g t h e f r e e d o m 
o f a c a d e m i c r e s e a r c h . 

NSF h a s r e s p o n d e d w i t h s e v e r a l s p e c i a l p u r p o s e p r o g r a m s , 
s u c h as S m a l l B u s i n e s s I n n o v a t i o n R e s e a r c h and U n i v e r s i t y -
I n d u s t r y C o o p e r a t i v e R e s e a r c h P r o j e c t s . New p r o j e c t r e s e a r c h 
p r o g r a m s h a v e b e e n i n i t i a t e d t o s u p p o r t w o r k i n a r e a s p r e v i ­
o u s l y n o t seen as h i g h p r i o r i t y , b u t now deemed t o be v a l u a b l e 
t o i m p r o v i n g e c o n o m i c c o m p e t i t i v e n e s s i n such a r e a s as d e s i g n , 
p r o c e s s i n g and m a n u f a c t u r i n g e n g i n e e r i n g . I n a d d i t i o n , NSF 
has c h o s e n a s t r a t e g y o f c r e a t i n g f o c u s s e d r e s e a r c h c e n t e r s 
on campuses t o p u r s u e r e s e a r c h and t r a i n i n g i n a r e a s r e l a t e d 
t o n a t i o n a l needs. The e a r l y v e r s i o n o f t h i s a p p r o a c h — t h e 
I n d u s t r y / U n i v e r s i t y C o o p e r a t i v e R e s e a r c h C e n t e r s p r o g r a m — 
r e l i e d u pon t h e f i n a n c i a l and a d v i s o r y p a r t i c i p a t i o n o f c o r p o r ­
a t i o n s as e v i d e n c e o f t h e eco n o m i c r e l e v a n c e o f t h e p r o p o s e d 
w o r k , w h i l e o b t a i n i n g t r a d i t i o n a l p e e r r e v i e w o f t h e s c i e n t i f i c 
and t e c h n i c a l p r o m i s e o f t h e p r o p o s e d w o r k . I n t h i s way, t h e 
F e d e r a l a g e n c y d i d n o t s e t r e s e a r c h p r i o r i t i e s . 

NSF's r e c e n t E n g i n e e r i n g R e s e a r c h C e n t e r s p r o g r a m moves 
f u r t h e r t o w a r d i n c l u d i n g needs f o r e c o n o m i c c o m p e t i t i v e n e s s 
i n t h e r e v i e w p r o c e s s i t s e l f . As m e n t i o n e d i n S e c t i o n I V , 
t h e s e c e n t e r s h a v e a t w o s t a g e r e v i e w p r o c e s s w i t h t w o p a r ­
t i a l l y o v e r l a p p i n g p a n e l s . The f i r s t s t a g e r e v i e w s t h e s c i e n ­
t i f i c a nd t e c h n i c a l e x c e l l e n c e o f t h e p r o p o s e d w o r k , t h e second 
r e v i e w s t h e s u b j e c t s c o v e r e d i n r e l a t i o n t o f u t u r e needs. The 
C o m m i t t e e a p p l a u d s t h i s mode o f o v e r l a p p i n g t e c h n i c a l ( p e e r ) 
and u t i l i t y p a n e l s ( t o g e t h e r c o n s t i t u t i n g a m e r i t r e v i e w 
p r o c e s s ) , and g e n e r a l l y recommends t h e a p p r o a c h f o r l a r g e 
p r o j e c t s and c e n t e r s i n t e n d e d t o h a v e an i m p a c t b e y o n d t h e 
advancement o f k n o w l e d g e . The s e l e c t i o n and m e s h i n g o f t h e 
w o r k o f t h e s e p a n e l s i s c r i t i c a l , and r e q u i r e s much a t t e n t i o n 
b y p r o g r a m managers. 

D. Review o f P r o p o s a l s f o r I n t e r - and M u l t i d i s c i p l i n a r y 

R e v i e w and f u n d i n g IMR i s a k n o t t y p r o b l e m f o r b o t h m a i l 
and p a n e l r e v i e w s y s t e m s . The m a j o r i t y o f NSF's p r o g r a m s a r e 
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d i s c i p l i n e - b a s e d , b u t o f t e n t h e most i m p o r t a n t and e x c i t i n g 
w o r k i s g o i n g on a t t h e i n t e r f a c e s o f d i s c i p l i n e s . To d e a l 
w i t h m u l t i - o r i n t e r d i s c i p l i n a r y r e s e a r c h p r o p o s a l s t h e r e i s 
p r o b a b l y no s u b s t i t u t e f o r s p e c i a l l y c o n s t i t u t e d g r o u p i n g s 
o f r e v i e w e r s ( u t i l i z i n g b o t h i n d i v i d u a l m a i l r e v i e w e r s and 
a p a n e l m e e t i n g and d i s c u s s i o n ) whose e x p e r t i s e spans t h e 
m u l t i p l e p e r s p e c t i v e s and s k i l l s r e q u i r e d . 

The C o m m i t t e e a p p l a u d s t h e e x p l i c i t p r o c e d u r e s d e s c r i b e d 
b y t h e NSF E n g i n e e r i n g D i r e c t o r a t e w here t h e r e i s an e x p e c ­
t a t i o n t h a t a p r o g r a m manager r e c e i v i n g a p r o p o s a l o n l y p a r t l y 
i n h i s o r h e r f i e l d , w i l l seek names o f a d d i t i o n a l r e v i e w e r s 
f r o m a p r o g r a m manager i n t h e r e l a t e d a r e a . I f t h e r e v i e w s 
a r e f a v o r a b l e , j o i n t f u n d i n g b e t w e e n p r o g r a m s c a n be a r r a n g e d . 
The r e l a t i v e l y f ew "no-home" p r o p o s a l s a r e s e n t t o a D i r e c t o r ­
a t e - w i d e s t a f f c o m m i t t e e p r i m a r i l y s e t up t o r e c e i v e r i s k y , 
c r e a t i v e and i n n o v a t i v e p r o p o s a l s f r o m p r o g r a m managers. I f 
n e c e s s a r y , t h i s g r o u p a r r a n g e s w i t h a p r o g r a m d i r e c t o r f o r 
r e v i e w o f t h e p r o p o s a l , and i f t h e r e v i e w s a r e f a v o r a b l e , 
p r o v i d e s h a l f o f t h e f u n d s f r o m i t s b u d g e t , w i t h t h e o t h e r 
h a l f b e i n g f r o m a r e l a t e d p r o g r a m i f s u c h a p r o g r a m c a n be 
i d e n t i f i e d . 

Where a m u l t i - o r i n t e r d i s c i p l i n a r y a r e a o f i n v e s t i g a t i o n 
a p p e a r s t o be c o a l e s c i n g , a s e p a r a t e p r o g r a m c a n be s e t up. 
A t NSF, f o r e x a m p l e , t h e C h e m i s t r y o f L i f e P r o c e s s e s p r o g r a m 
r e p r e s e n t s a c o o p e r a t i v e e f f o r t b e t w e e n t h e D i r e c t o r a t e 
f o r M a t h e m a t i c a l and P h y s i c a l S c i e n c e s , and t h e D i r e c t o r a t e 
f o r B i o l o g i c a l , B e h a v i o r a l and S o c i a l S c i e n c e s . I n t h i s 
p r o g r a m p r o p o s a l s a r e r e v i e w e d i n a t w o - s t e p p r o c e s s . The 
r e l e v a n t d i s c i p l i n a r y p r o g r a m s c o n d u c t m a i l r e v i e w s . The 
r e s u l t s o f t h e s e a r e f e d i n t o a f i n a l d i s c u s s i o n b y a m u l t i -
o r i n t e r d i s c i p l i n a r y p a n e l , 

On t h e w h o l e i n t h i s a r e a , t h e C o m m i t t e e s t r e s s e d t h e 
r o l e o f s t r o n g , h i g h - q u a l i t y p r o g r a m s t a f f . P a r t i c u l a r l y 
i m p o r t a n t i s t h e i r o penness t o e x p l o r a t o r y i n q u i r i e s f r o m 
t h e f i e l d . 

E. M e r i t R e v i e w and I m p r o v i n g t h e I n f r a s t r u c t u r e o f A c a d e m i c 
S c i e n c e and E n g i n e e r i n g 

1 , The need f o r s t r o n g management commitment 

B u i l d i n g c a p a c i t y f o r s c i e n c e and e n g i n e e r i n g r e s e a r c h 
r e q u i r e s f u n d a m e n t a l l e g i s l a t i v e and m a n a g e r i a l l e a d e r s h i p 
and commitment t o f r a m i n g and f u l f i l l i n g l o n g r a n g e p l a n s 
and p r o g r a m s . M a i n t a i n i n g momentum i s o f t e n d i f f i c u l t u n d e r 
p r e s s u r e s f r o m more i m m e d i a t e o b j e c t i v e s . Thus, t o p manage­
ment must p e r i o d i c a l l y r e a f f i r m t h e g o a l s , and s u b j e c t t h e 
p r o g r a m s t o s e a r c h i n g s c r u t i n y f o r p r o g r e s s t o w a r d t h e 
g o a l s , T h i s , i n t u r n , r e q u i r e s d a t a b a s e s a d e q u a t e t o t h e 
t a s k s o f t r a c k i n g t h e d e v e l o p m e n t s i n g i v e n a r e a s o f c a p a c i t y 



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

2. M i n o r i t i e s , women and t h e h a n d i c a p p e d 

I n d i s c u s s i o n s o f i m p r o v i n g p a r t i c i p a t i o n o f d i s a d v a n t a g e d 
g r o u p s i n s c i e n c e and e n g i n e e r i n g t h e r e i s o f t e n an i m p l i c i t 
a s s u m p t i o n o f an a n t i t h e s i s b e t w e e n p e e r r e v i e w w i t h i n t e g r i t y 
and a c l u s t e r o f s e n s i t i v e e q u i t y i s s u e s . I n some a g e n c i e s 
r e q u i r e m e n t s f o r e q u i t y c o n s i d e r a t i o n a r e r e g a r d e d as a man­
a g e r i a l b u r d e n , o r i n t e r p r e t e d as i f t h e y a r e i n c o l l i s i o n 
w i t h p e e r r e v i e w p r o c e s s e s . T h i s C o m m i t t e e b e l i e v e s t h a t t h e 
l a t t e r i s n o t n e c e s s a r i l y t h e c a s e . 

The i s s u e needs c o n s i d e r a t i o n , h o w e v e r , because 1 f t h e s y s ­
t e m c a n be made more r e s p o n s i v e , t h e r e w i l l be l e s s need and 
p r e s s u r e f o r C o n g r e s s t o i n s e r t " s e t - a s i d e " p r o g r a m s i n t o 
a g e ncy b u d g e t s . These s p e c i a l p u r p o s e p r o g r a m s p r o v i d e s h e l ­
t e r e d c o m p e t i t i o n s w i t h a c c e s s l i m i t e d t o c e r t a i n c l a s s e s o f 
i n d i v i d u a l s o r i n s t i t u t i o n s . They do h a v e i m p o r t a n t t r a n s i ­
t i o n a l v a l u e i n t h a t t h e y c an b u i l d an e x p l i c i t c o n s c i o u s n e s s 
and sense o f r e s p o n s i b i l i t y i n t o t h e o r g a n i z a t i o n c o n c e r n i n g 
t h e needs and c h a r a c t e r i s t i c s o f t h e c o m m u n i t i e s i n q u e s t i o n . 
B u t t h e s e p r o g r a m s t e n d t o be seen as an " e n t i t l e m e n t " s t r a t ­
egy, w h i c h has a n e g a t i v e c o n n o t a t i o n . A g e n c i e s s h o u l d a i m t o 
s u p e r s e d e them w i t h a " p r e f e r e n t i a l " s t r a t e g y w h i c h s h o u l d 
r e f l e c t a m a t u r i n g o f c o n s c i o u s n e s s w i t h i n t h e o r g a n i z a t i o n . 

A p r e f e r e n t i a l s t r a t e g y c an be seen i n t e r m s o f b u i l d i n g 
c a p a c i t y . P l a n n e d t a r g e t s c an be d e v i s e d t o i n c r e a s e t h e 
c a p a b i l i t i e s o f c e r t a i n k i n d s o f i n s t i t u t i o n s a n d / o r commun­
i t i e s o v e r a g i v e n p e r i o d . T h i s i s e s p e c i a l l y i m p o r t a n t i n 
a p e r i o d when t h e r e a r e many more e x c e l l e n t p r o p o s a l s t h a n 
c a n be f u n d e d . F o r e x a m p l e , w i t h t w o p r o p o s a l s Of s u b s t a n t i ­
a l l y e q u a l q u a l i t y , t h e p o l i c y c o u l d be t o f u n d one f r o m 
t h e t a r g e t e d t y p e o f i n s t i t u t i o n , m i n o r i t y g r o u p , o r g e n d e r . 
(An a n a l o g u e m i g h t be i n a p p l i c a t i o n s f o r G . I . l o a n s e x t r a 
p o i n t s a r e g i v e n f o r c e r t a i n c h a r a c t e r i s t i c s . Of c o u r s e , 
t h e f i r s t and f u n d a m e n t a l s c r e e n i n g must be f o r s c i e n t i f i c 
e x c e l l e n c e , and t h e e x t r a p o i n t s f o r s p e c i a l m e r i t c o n s i d e r ­
a t i o n s h o u l d come a f t e r w a r d s . ) 

A t a r g e t i n g a p p r o a c h d i f f e r s i n i t s l o n g - r u n e f f e c t s f r o m 
a b u i l t - i n , s e t - a s i d e p r o g r a m f o r a s p e c i a l g r o u p . The l a t t e r 
does n o t e n c o u r a g e q u a l i t y i n t h e l o n g r u n , b e c a u s e i t k i l l s 
i m p o r t a n t i n c e n t i v e s f o r t h e d e s i g n a t e d b e n e f i c i a r i e s . S e t -
a s i d e s a l s o e n c o u r a g e a n o t h e r p o l i t i c a l p r o c e s s w h i c h a t t e m p t s 
t o l i m i t t h e number o f " e n t i t l e d c l a i m a n t s " , w h i c h o t h e r w i s e 
t e n d t o mushroom. 

A n o t h e r e f f e c t o f s p e c i a l l i m i t e d c o m p e t i t i o n p r o g r a m s i s 
t h a t t h e y a r e e s s e n t i a l l y " p l a t e a u " o r " c e i l i n g " s t r a t e g i e s . 
They do n o t move t h e i n s t i t u t i o n a l o r c o l l e c t i v e c a p a c i t i e s 
b e y o n d t h e p l a t e a u i n t o t h e t e r r a i n o f a b i l i t y t o o p e r a t e i n 
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t h e g e n e r a l c o m p e t i t i o n . The m i n o r i t y r e s e a r c h c o m m u n i t y i s 
somewhat s p l i t on t h i s i s s u e . Some a r e c o n v i n c e d t h a t s e t -
a s i d e s a r e b a d , t h a t t h e y v i r t u a l l y l a b e l an awardee as some­
one u n a b l e t o compete i n m a i n s t r e a m s c i e n c e . I n f a c t , some 
ha v e c o m p l a i n e d t h a t some NSF D i r e c t o r a t e s w e r e a u t o m a t i c a l l y 
r e f e r r i n g t h e i r p r o p o s a l s o v e r t o t h e s e t - a s i d e p o t when 
t h e y saw t h e name o f t h e m i n o r i t y i n s t i t u t i o n . O t h e r m i n o r i t y 
r e s e a r c h e r s a r e n o t as c o n c e r n e d w i t h t h e mechanism b y w h i c h 
t h e y r e c e i v e t h e i r r e s e a r c h s u p p o r t . 

When m o v i n g f r o m s p e c i a l p r o g r a m s t o a t a r g e t i n g s t r a t e g y , 
p r o b l e m s may a r i s e w i t h a c c o u n t a b i l i t y . The s e t - a s i d e i s a 
b u d g e t l i n e i t e m w h i c h i s c a r e f u l l y n u r t u r e d and m o n i t o r e d 
b y t h e t a r g e t c o m m u n i t y . I t b e l i e v e s i t knows t h a t a l l t h e 
e a r m a r k e d s u p p o r t i s b e i n g s p e n t i n t h e t a r g e t c o m m u n i t y , e v e n 
t h o u g h q u e s t i o n s a b o u t q u a l i t y may be r a i s e d . The t a r g e t i n g 
a p p r o a c h moves away f r o m t h i s c r i t i c i s m , b u t i t i s a l s o much 
h a r d e r t o m o n i t o r . I t r e q u i r e s more t a r g e t c o m i n u n i t y t r u s t 
i n t h e i n t e n t and g o o d w i l l o f t h e a gency, and g r e a t e r a g e n c y 
management commitment t o t r a c k i n g and d e m o n s t r a t i n g t h e f l o w 
o f p r o p o s a l s , r e v i e w and a w a r d s . 

I n sum, t h e C o m m i t t e e s t r o n g l y recommends t h a t a g e n c i e s 
make e f f o r t s t o move t o w a r d c a p a c i t y b u i l d i n g and t a r g e t i n g 
s t r a t e g i e s , w i t h s t r o n g p r o g r a m management, and s e r i o u s 
p e r i o d i c e v a l u a t i o n o f t h e r a t e o f p r o g r e s s . I t must be added 
t h a t c a p a c i t y b u i l d i n g i s a l o n g t e r m p r o c e s s r e q u i r i n g c o n ­
s i s t e n t c o m m i t m e n t and l e a d e r s h i p f r o m t o p a g e n c y managers. 

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

The C o m m i t t e e e x a m i n e d d a t a p r e s e n t e d b y NSF on t h e c o r ­
r e l a t e s o f g e o g r a p h i c a l d i s t r i b u t i o n o f F e d e r a l R&D f u n d s 
and a gency a w a r d s . On t h e w h o l e , t h e r e a p p e a r e d t o be h i g h 
c o r r e l a t i o n s b e t w e e n NSF R&D f u n d i n g t o u n i v e r s i t i e s a n d 
c o l l e g e s and d a t a on v a r i o u s s t a t e c h a r a c t e r i s t i c s -- f o r 
e x a m p l e , p e r c a p i t a s t a t e p o p u l a t i o n s , and t h e number o f 
acad e m i c s c i e n t i s t s and e n g i n e e r s i n each s t a t e . (See A p p e n d i x 
I I I f o r s e l e c t e d d a t a . ) 

The C o m m i t t e e a p p l a u d s NSF's EPSCOR p r o g r a m ( E x p e r i m e n t a l 
P r o g r a m t o S t i m u l a t e C o m p e t i t i v e R e s e a r c h ) w h i c h a s s i s t s s t a t e s 
i n w h i c h r e s e a r c h r e s o u r c e s h a v e been l i m i t e d , t o d e v e l o p 
t h e i r c a p a c i t i e s t o compete f o r F e d e r a l r e s e a r c h f u n d s . EPSCOR 
i s an e x e m p l a r y case o f a c a p a c i t y b u i l d i n g a p p r o a c h , w i t h a 
w e l l c r a f t e d m e r i t r e v i e w p r o c e s s f o r p r o j e c t s e l e c t i o n . I n 
g e n e r a l , h o w e v e r , t h e C o m m i t t e e saw n o t h i n g a l a r m i n g i n t h e 
p a t t e r n o f d i s t r i b u t i o n o f r e s e a r c h f u n d s . I n f a c t , s e e n 
o v e r r e c e n t d e c a d e s t h e d e g r e e o f c o n c e n t r a t i o n o f f u n d s i n 
acad e m i c i n s t i t u t i o n s h a s even shown a s l i g h t d e c r e a s e . 

4. B a c c a l a u r e a t e I n s t i t u t i o n s 

Over t h e decades F e d e r a l R&D p o l i c i e s h a v e p a i d l i t t l e 
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d i r e c t a t t e n t i o n t o t h e n o n - d o c t o r a l s e c t o r o f a c a d e m i a . 
F e d e r a l s c i e n c e and e n g i n e e r i n g manpower d e v e l o p m e n t p r o g r a m s 
have f o c u s s e d p r i m a r i l y a t t h e g r a d u a t e l e v e l s . I n r e c e n t 
y e a r s f e d e r a l p o l i c y makers h a v e b e e n c o n c e r n e d w i t h i m p r o v e ­
ment o f p r e c o l l e g e s c i e n c e and m a t h e m a t i c s e d u c a t i o n . 

The r o l e o f b a c c a l a u r e a t e i n s t i t u t i o n s i n i d e n t i f y i n g and 
n u r t u r i n g s c i e n c e and e n g i n e e r i n g t a l e n t i s c r i t i c a l b e c a u s e 
t h e s e s c h o o l s g r a d u a t e o v e r one t h i r d o f a l l b a c c a l a u r e a t e 
d e g r e e r e c i p i e n t s who go on t o e a r n s c i e n c e and e n g i n e e r i n g 
d o c t o r a l d e g r e e s . A l s o , t h e s e s c h o o l s p r o v i d e a s i g n i f i c a n t 
p r o p o r t i o n o f t h e b a c h e l o r s and m a s t e r s d e g r e e g r a d u a t e s i n 
s c i e n c e and e n g i n e e r i n g who e n t e r d i r e c t l y i n t o t h e l a b o r 
f o r c e . 

The NSF p r o g r a m s t o s u p p o r t r e s e a r c h p r o j e c t s and r e s e a r c h 
e q u i p m e n t a w a r d s i n t h e s e i n s t i t u t i o n s a r e good e x a m p l e s o f 
a c a p a c i t y b u i l d i n g and t a r g e t i n g s t r a t e g y . P r ogram manager 
i n i t i a t i v e i s e s p e c i a l l y i m p o r t a n t t o s t i m u l a t e p r o p o s a l s 
f r o m t h e i n s t i t u t i o n s , and t o p r o v i d e l i a i s o n w i t h t h e r e s e a r c h 
p r o g r a m s w h i c h c o n d u c t t h e t e c h n i c a l r e v i e w p r o c e s s . 

5. S e l e c t i o n P r o c e s s f o r Academic S c i e n c e and E n g i n e e r i n g 
R e s e a r c h F a c i l i t i e s 

One r e a s o n f o r t h e f o r m a t i o n o f t h i s C o m m i t t e e was c o n c e r n 
w i t h t h e a b s e n c e o f t e c h n i c a l r e v i e w o f academic s c i e n c e 
and e n g i n e e r i n g f a c i l i t i e s p r o j e c t s i n t r o d u c e d i n t o F e d e r a l 
Agency a p p r o p r i a t i o n s b i l l s b y means o f C o n g r e s s i o n a l 
" f l o o r amendments." 

The members o f t h e C o m m i t t e e a r e unanimous i n t h e i r c o n ­
v i c t i o n t h a t w e l l t h o u g h t o u t p r o g r a m s f o r F e d e r a l c o n t r i ­
b u t i o n s t o b u i l d i n g and r e f u r b i s h i n g a cademic r e s e a r c h f a c i l ­
i t i e s a r e i n d i s p e n s a b l e f o r t h e v i t a l i t y o f t h e N a t i o n ' s 
s c i e n c e a n d e n g i n e e r i n g e n t e r p r i s e . F u r t h e r , t h e C o m m i t t e e 
b e l i e v e s t h a t g i v e n t h e w i d e l y n o t e d need f o r r e n e w a l o f 
a c a d e m i c r e s e a r c h f a c i l i t i e s , t h e a b s e n c e o f any r e g u l a r l y 
b u d g e t e d F e d e r a l a gency p r o g r a m s f o r f a c i l i t i e s s u p p o r t i s 
d r i v i n g i n s t i t u t i o n s t o seek s u c h f u n d s w h e r e v e r t h e y c a n 
f i n d t h em, i n c l u d i n g d i r e c t l y f r o m t h e i r C o n g r e s s i o n a l r e p ­
r e s e n t a t i v e s . 

No one q u e s t i o n s t h e r i g h t o f t h e U.S. Congress t o e n t e r ­
t a i n p e t i t i o n s and t o p r o v i d e s u p p o r t f o r such p r o j e c t s as 
i t sees f i t . L a r g e p r o j e c t s f o r r e s e a r c h f a c i l i t i e s may o f t e n 
h ave i m p o r t a n t i m p l i c a t i o n s b e y o n d t h e i r s c i e n t i f i c o r e n g i ­
n e e r i n g m e r i t — s u c h as i m p a c t upon l o c a l o r r e g i o n a l e c o n o m i e s 
and e m ployment. N e v e r t h e l e s s , t h e f u n d i n g o f s c i e n c e f a c i l i t i e s 
w i t h o u t s y s t e m a t i c t e c h n i c a l r e v i e w can be l i k e n e d t o b u i l d i n g 
a dam w i t h o u t t h e a s s u r a n c e t h a t t h e r e w i l l be w a t e r b e h i n d i t . 
O b v i o u s l y , f a c i l i t i e s s u p p o r t and p r o j e c t s u p p o r t a r e c l o s e l y 
l i n k e d — empty o r u n d e r u t i l i z e d f a c i l i t i e s w a s t e r e s o u r c e s , 
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as do p r o j e c t s c o n d u c t e d i n i n a d e q u a t e f a c i l i t i e s . P l a n n i n g 
i s e s s e n t i a l . 

A good i l l u s t r a t i o n , w h i c h c o u l d be a p p l i e d t o o t h e r f i e l d s , 
i s t h e n a t i o n ' s o c e a n o g r a p h i c r e s e a r c h f l e e t . A b a l a n c e o f 
s h i p s w i t h d i f f e r e n t c a p a b i l i t i e s , b a s e d i n e a s t , g u l f and 
w e s t c o a s t p o r t s must be a r r i v e d a t , p h a s e d i n t o s u p p o r t i n g 
a g ency b u d g e t s t o a l l o w f o r r e p l a c e m e n t and r e p a i r s , and 
c a r e f u l l y i n t e g r a t e d w i t h a l o n g e r r a n g e r e s e a r c h p l a n . The 
p l a n n i n g p r o c e s s must i n c l u d e a l l t h e i n t e r e s t e d t e c h n i c a l 
p a r t i e s . A d d i n g s h i p s t o t h e f l e e t o u t s i d e t h e p l a n c a n 
cause d i s l o c a t i o n and w a s t e o f r e s o u r c e s . Such d i f f i c u l t i e s 
a r e l i k e l y t o be compounded i f no i n d e p e n d e n t t e c h n i c a l r e v i e w 
i s c o n d u c t e d . These m a t t e r s a r e o f s p e c i a l c o n c e r n d u r i n g a 
p e r i o d when t h e p r i o r i t y needs o f s c i e n c e and e n g i n e e r i n g 
c a n n o t be f u l l y s u p p o r t e d b e c a u s e o f b u d g e t a r y s t r i n g e n c i e s . 

C o n g r e s s i s , o f c o u r s e , aware o f t h e s e i s s u e s , and i t has 
t a k e n a number o f r e c e n t i n i t i a t i v e s t o i d e n t i f y needs and t o 
e x p l o r e p o l i c i e s and p r o g r a m s i n t h e a r e a o f a c a d e m i c r e s e a r c h 
f a c i l i t i e s . B i l l s h a v e been i n t r o d u c e d and d e b a t e d , h e a r i n g s 
h a v e been h e l d , and t h e c r e a t i o n o f a s o u n d d a t a b a s e h a s b e e n 
o r d e r e d . The C o m m i t t e e recommends t h a t NSF u r g e t h a t t h e 
p r o c e s s o f d e t e r m i n i n g F e d e r a l r e s p o n s i b i l i t i e s i n t h i s a r e a 
be r a p i d l y c o m p l e t e d . 

U n t i l r e g u l a r l y b u d g e t e d agency p r o g r a m s f o r f a c i l i t i e s 
s u p p o r t a r e i n p l a c e , h o w e v e r , t h e C o m m i t t e e b e l i e v e s t h a t 
t h e C o n g r e s s s h o u l d e x p l o r e s e t t i n g up a p r o c e s s f o r o b t a i n ­
i n g i n d e p e n d e n t t e c h n i c a l a s s e s s m e n t o f p r o p o s e d a c a d e m i c 
f a c i l i t i e s p r o j e c t s p r i o r t o i n c l u d i n g t h e i t e m s i n a g e n c y 
b u d g e t s . F o r e x a m p l e , i t c o u l d s e t up an Academic S c i e n c e 
and E n g i n e e r i n g F a c i l i t i e s A u t h o r i z a t i o n p r o c e s s w h i c h w o u l d 
f u n n e l a l l t h e r e q u e s t s t h r o u g h a s i n g l e p a t h . A s p e c i a l 
g r o u p c o u l d be s e t up i n t h e F e d e r a l C o o r d i n a t i n g C o u n c i l f o r 
S c i e n c e , E n g i n e e r i n g and T e c h n o l o g y (FCCSET) t o c o o r d i n a t e 
r e v i e w s , w h i c h c o u l d p r i m a r i l y be c o n d u c t e d b y t h e e x e c u t i v e 
b r a n c h agency e n v i s a g e d as p r o v i d i n g t h e b u d g e t . 

Under s u c h an a r r a n g e m e n t t h e C o n g r e s s , o f c o u r s e , r e m a i n s 
f r e e t o s e t i t s own p r i o r i t i e s , b u t i t w o u l d a t l e a s t h a v e 
t h e b e n e f i t o f an i n d e p e n d e n t f i n d i n g a b o u t t h e s c i e n t i f i c o r 
e n g i n e e r i n g p o t e n t i a l o f t h e p r o j e c t . An a n a l o g u e i s t h e 
v o l u n t a r y p r o c e s s w h e r e b y t h e P r e s i d e n t r e q u e s t s and i s p r o ­
v i d e d w i t h a t e c h n i c a l a s s e s s m e n t o f t h e q u a l i f i c a t i o n s o f 
p r o p o s e d c a n d i d a t e s f o r t h e F e d e r a l " j u d i c i a r y . No one i s 
bound by t h e f i n d i n g s , b u t t h e y make f o r b e t t e r i n f o r m e d 
d e c i s i o n s . 

F. P r o g r a m Manager D i s c r e t i o n 

The q u a l i f i c a t i o n s and commitment o f t h e p r o g r a m managers 



f o r m a c r i t i c a l e l e m e n t i n any s y s t e m o f p r o j e c t r e v i e w . The 
p r o g r a m d i r e c t o r i s r e s p o n s i b l e f o r g e n e r a t i n g and p r o p e r l y 
u s i n g t h e f l o w o f a d v i c e and o p i n i o n on h i s p r o g r a m p r o j e c t s , 
as w e l l as a d d r e s s i n g new o p p o r t u n i t i e s i n h i s o r h e r a r e a . 

The p r o g r a m manager must f i n d a p r o p e r b a l a n c e b e t w e e n 
r u n n i n g t h e r e v i e w m a c h i n e r y and k e e p i n g i t a c c o u n t a b l e , and 
a c t i n g as a s t i m u l a n t and c a t a l y s t f o r new o p p o r t u n i t i e s 
b y e n c o u r a g i n g p r o p o s a l s f r o m t h e b e s t i n t h e r e s e a r c h com­
m u n i t y . The g r e a t e r t h e o v e r l a y o f i n f l e x i b l e p r o c e d u r e s and 
r e q u i r e m e n t s , t h e l e s s a t t e n t i o n can be d e v o t e d t o i s s u e s o f 
s u b s t a n c e . Too much b u r e a u c r a c y a l s o r e d u c e s t h e l i k e l i h o o d 
o f a t t r a c t i n g and r e t a i n i n g h i g h q u a l i t y , c r e a t i v e p e r s o n n e l . 

The need f o r p r o g r a m manager d i s c r e t i o n and i n n o v a t i o n 
becomes more i m p o r t a n t i f , as i s w i d e l y b e l i e v e d d e s p i t e t h e 
a bsence o f c o n f i r m a t o r y s t u d i e s , t h e p e e r r e v i e w p r o c e s s 
t e n d s t o h a v e a c e n t r i s t b i a s e s p e c i a l l y i n t i m e s o f 
t i g h t r e s o u r c e s . Peer r e v i e w i s b e l i e v e d t o f u n c t i o n as a 
" m o d u l a t i o n " s y s t e m w h i c h e f f e c t i v e l y c u t s o u t t h e l o w end 
o f t h e p r o p o s a l q u a l i t y d i s t r i b u t i o n , b u t may a l s o c h o p o f f 
p a r t o f t h e t o p end o f t h e c u r v e ~- w o r k seen as o b v i o u s l y 
c r e a t i v e , b u t n o n - t r a d i t i o n a l o r h i g h l y r i s k y . A c o m p e t e n t 
p r o g r a m manager w o u l d w a n t t o h a v e a ( s m a l l ) p o r t i o n o f t h e 
p r o g r a m f u n d s i n v e s t e d i n h i g h - p o t e n t i a l b u t h i g h - r i s k w o r k . 

I n t h e l i g h t o f t h e s e c o n s i d e r a t i o n s , t h e C o m m i t t e e was 
f a v o r a b l y i m p r e s s e d w i t h a new e x p e r i m e n t a l p r o c e d u r e i n t h e 
NSF E n g i n e e r i n g D i r e c t o r a t e w h i c h p e r m i t s p r o g r a m managers, 
on t h e i r own i n i t i a t i v e , t o expend up t o 5% o f t h e i r p r o g r a m 
b u d g e t s on c e r t a i n k i n d s o f i n n o v a t i v e s m a l l p r o j e c t s . These 
p r o p o s a l s a r e s u b j e c t t o i n t e r n a l r e v i e w b u t a r e n o t r e q u i r e d 
t o u n d e r g o e x t e r n a l p e e r r e v i e w . 

A s i m i l a r p r a c t i c e , b u t f o r r e n e w a l p r o p o s a l s , was i n i t i a t e d 
s e v e r a l y e a r s ago b y t h e NSF C h e m i s t r y D i v i s i o n , and h a s 
s i n c e b e e n e x t e n d e d t o a l l o f NSF. I n t h i s p r o c e d u r e ( C r e a t i ­
v i t y A w a r d s ) p r o g r a m managers c a n commit up t o 10% o f t h e i r 
p r o g r a m b u d g e t s t o renew o r e x t e n d e x c e p t i o n a l l y p r o m i s i n g 
p i e c e s o f w o r k w i t h o u t new e x t e r n a l p e e r r e v i e w . B o t h o f 
t h e s e p r a c t i c e s r e w a r d and e n c o u r a g e c r e a t i v i t y . T h ey a l s o 
s i g n i f i c a n t l y c u t down on p a p e r w o r k and p r o v i d e a " f a s t 
t r a c k " mechanism t o t a k e a d v a n t a g e o f o p p o r t u n i t i e s . 

The p r o g r a m manager a l s o p l a y s an i m p o r t a n t r o l e i n p r o ­
j e c t s e l e c t i o n i n some NSF p r o g r a m s w h i c h use a p r e l i m i n a r y 
p r o p o s a l p r o c e s s , e.g., I n f o r m a l S c i e n c e E d u c a t i o n , a n d t h e 
P r o g r a m f o r t h e A n a l y s i s o f S c i e n c e and T e c h n o l o g y R e s o u r c e s . 
I n t h e s e p r o g r a m s b r i e f i n f o r m a l p r e l i m i n a r y p r o p o s a l s a r e 
r e q u i r e d o r e n c o u r a g e d . They a r e r e v i e w e d b y s t a f f f o r p r o m i s e 
and r e l e v a n c e t o p r o g r a m g o a l s , and on t h e b a s i s o f t h i s 
r e v i e w , p r e p a r a t i o n o f a f o r m a l p r o p o s a l i s e i t h e r e n c o u r a g e d 
o r d i s c o u r a g e d . A f o r m a l p r o p o s a l may be s u b m i t t e d i r r e s p e c t i v e 
o f t h e s t a f f r e c o m m e n d a t i o n , a l t h o u g h i n most c a s e s t h e s t a f f 
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r e c o i r t m e n d a t i o n i s f o l l o w e d , The s t a f f r e c o m m e n d a t i o n on t h e 
p r e - p r o p o s a l has no b e a r i n g on t h e t e c h n i c a l r e v i e w p r o c e s s 
once a f o r m a l p r o p o s a l i s s u b m i t t e d . 

The b u r d e n o f a c c o u n t a b i l i t y f o r a c t i v i t i e s i n i t i a t e d b y 
p r o g r a m managers r e s t s upon p o s t - p e r f o r m a n c e e v a l u a t i o n b y 
s u p e r i o r s and o u t s i d e p r o g r a m r e v i e w g r o u p s . I n g e n e r a l , as 
one r e d u c e s t h e b u r d e n o f p r i o r t e c h n i c a l r e v i e w ( o n t h e 
g r o u n d s t h a t t h e p r o g r a m manager i s a r e s p o n s i b l e t e c h n i c a l 
j u d g e ) one must i n c r e a s e p o s t - p e r f o r m a n c e e v a l u a t i o n a c t i v i t i e s . 

NSF p o l i c y r e q u i r e s t h a t each r e s e a r c h p r o g r a m be s u b j e c t e d 
t o a t h o r o u g h e x t e r n a l r e v i e w o f s u b s t a n c e and p r o c e s s once 
e v e r y t h r e e y e a r s . T h i s P r o g r a m O v e r s i g h t Review p r o c e s s i s 
c o n d u c t e d b y o u t s i d e p a n e l s , f r e q u e n t l y s u b - g r o u p s o f D i v i s i o n ­
a l A d v i s o r y C o m m i t t e e s . The o v e r s i g h t g r o u p s l o o k a t s a m p l e s 
o f g r a n t d o c u m e n t a t i o n f o r b o t h awards a n d d e c l i n a t i o n s , and 
t h e y a s s e s s t h e f a i r n e s s and s c i e n t i f i c b a l a n c e o f t h e p r o g r a m 
manager's j u d g m e n t s . The g r o u p s ' r e p o r t s a r e made a v a i l a b l e 
t o u p p e r management and t h e NSF D i r e c t o r , who, i n t u r n , makes 
an a n n u a l r e p o r t on t h e o v e r s i g h t r e v i e w p r o c e s s t o t h e N a t i o n ­
a l S c i e n c e B o a r d (See A p p e n d i x I I ) . 

W h i l e a c k n o w l e d g i n g t h e i m p o r t a n c e o f l e t t i n g c r e a t i v e and 
n o n - t r a d i t i o n a l i d e a s i n " a t t h e f r o n t d o o r , " i t i s a l s o 
r e c o g n i z e d t h a t t h e r e s e a r c h s y s t e m i s f u l l o f "back d o o r s . " 
The v e r y n a t u r e o f s c i e n t i f i c r e s e a r c h i s u n c e r t a i n t y . Thus, 
t h e c o n n e c t i o n b e t w e e n t h e c o n t e n t o f p r o p o s a l s f o r r e s e a r c h 
and t h e w o r k i n g o u t o f t h e r e s e a r c h p r o c e s s c a n n o t and s h o u l d 
n o t n e c e s s a r i l y be d i r e c t . Abuse o f t h e o b v i o u s need f o r 
f l e x i b i l i t y , i . e . , n o n - p e r f o r m a n c e , as o p p o s e d t o g o o d - f a i t h 
p u r s u i t o f a l t e r n a t i v e l i n e s o f w o r k , c a n be p a r t i a l l y c o n ­
t r o l l e d b y a l e r t and k n o w l e d g e a b l e p r o g r a m managers. I n a d d i t i o n 
NSF has r e c e n t l y i n s t i t u t e d a r e q u i r e m e n t i n i t s r e v i e w p r o ­
c e s s t h a t a s k s i n v e s t i g a t o r s t o i n c l u d e d e s c r i p t i o n s o f p r i o r 
NSF s u p p o r t e d w o r k i n t h e i r p r o p o s a l s . R e v i e w e r s a r e r e q u e s t e d 
t o r e c o r d t h e i r j u d g m e n t s a b o u t p a s t p e r f o r m a n c e . 

The r o l e o f t h e p r o g r a m manager i s e s p e c i a l l y c r i t i c a l i n 
s p e c i a l - p u r p o s e p r o g r a m s , s u c h as s m a l l b u s i n e s s i n n o v a t i v e 
r e s e a r c h , s p e c i a l p r o g r a m s f o r m i n o r i t i e s and women, f o r 
s m a l l c o l l e g e s , and f o r r e s e a r c h c a p a c i t y b u i l d i n g i n "have-
n o t " s t a t e s . S p e c i a l k n o w l e d g e o f , and i n t e n s i v e i n t e r a c t i o n 
w i t h , t h e t a r g e t c o m m u n i t i e s r e q u i r e much p r o g r a m manager 
t i m e and i n i t i a t i v e . 

G. A c c o u n t a b i l i t y i n t h e Review P r o c e s s 

A h a l l m a r k o f s c i e n t i f i c r e s e a r c h i s i t s i n s i s t e n c e upon 
open p u b l i c a t i o n o f w o r k w h i c h i s f r e e l y a c c e s s i b l e b y t h e 
w h o l e c o m m u n i t y . T h i s r i g o r o u s a c c o u n t a b i l i t y i s e n f o r c e d b y 
c o m m u n i t y v i g i l a n c e on q u e s t i o n s o f p r i o r i t y i n d i s c o v e r y . 
T h i s openness i s a p p a r e n t l y c o n t r a d i c t e d b y t h e a n o n y m i t y o f 



m e r i t r e v i e w p r o c e s s e s / w h e t h e r i n c o m p e t i t i o n f o r a w a r d s o r 
r e s e a r c h s u p p o r t , o r f o r p u b l i c a t i o n o f w o r k i n s c i e n t i f i c 
j o u r n a l s . I t i s a d o u b l y d i f f i c u l t m a t t e r t o comprehend when 
p u b l i c f u n d s a r e i n v o l v e d . M e r i t r e v i e w as p r a c t i c e d i n 
F e d e r a l a g e n c i e s r e m a i n s a d v i s o r y t o t h e a g e n c i e s , t h u s 
k e e p i n g t h e p u b l i c o f f i c i a l s r e s p o n s i b l e f o r d e c i s i o n s . B u t 
p r o b a b l y i n no a r e a o f p u b l i c e n d e a v o u r o t h e r t h a n s c i e n c e 
a r e p u b l i c o f f i c i a l s p e r m i t t e d t o k e e p t h e i d e n t i t i e s o f a t 
l e a s t some o f t h e i r a d v i s o r s c o n f i d e n t i a l . 

T h i s s i t u a t i o n makes t h e s y s t e m p e c u l i a r l y v u l n e r a b l e t o 
t h e c r i t i c i s m t h a t i n - g r o u p s may e x e r c i s e undue i n f l u e n c e 
upon d e c i s i o n - m a k i n g . C r i t i c s p r o p o s e as r e m e d i e s a v a r i e t y 
o f s e t p r o c e d u r e s , d o c u m e n t a t i o n , and r e q u i r e m e n t s f o r 
d i s c l o s u r e and a u d i t a b i l i t y , i n sum, more b u r e a u c r a c y . Y e t 
a m a j o r theme t h a t p e r v a d e d t h e p r e s e n t a t i o n s and d i s c u s s i o n s 
b e f o r e t h i s C o n m i i t t e e , was t h e need f o r i n f o r m a l i t y and 
f l e x i b i l i t y , and t h e c a p a c i t y t o make s u b t l e d i s t i n c t i o n s 
w h i c h t h e m s e l v e s may be d i s p u t a b l e , b u t w h i c h n e v e r t h e l e s s 
s t a n d on t h e r e p u t a t i o n s , c r e d i b i l i t y and p r o f e s s i o n a l i n t e g ­
r i t y o f p r o g r a m o f f i c i a l s and r e v i e w e r s a l i k e . These a r e t h e 
q u a l i t i e s needed t o s u p p o r t and p r o p e l t h e d i s c o v e r y p r o c e s s 
i n b a s i c s c i e n c e . 

On t h e g r o u n d s t h a t i n c r e a s e d a c c o u n t a b i l i t y can be o b t a i n 
ed by p r o v i d i n g i n f o r m a t i o n a b o u t how a s y s t e m w o r k s , t h e 
C o m m i t t e e s t r o n g l y s u p p o r t s t h e c r e a t i o n and m a i n t e n a n c e o f 
a s i g n i f i c a n t l y i m p r o v e d d a t a base a b o u t t h e r e v i e w p r o c e s s . 
(See t h e r e c o m m e n d a t i o n i n S e c t i o n V I B l ) , I m p r o v e d d a t a 
s h o u l d b e n e f i t b o t h t h e r e s e a r c h managers t h e m s e l v e s as w e l l 
as w i d e r p u b l i c u n d e r s t a n d i n g o f t h e a d v i c e s y s t e m . 
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APPENDIX I 

P E E R REVIEW IN S E L E C T E D F E D E R A L A G E N C I E S 

E x c e r p t s f r o m T e s t i m o n y B e f o r e t h e U.S. House o f R e p r e s e n t a t i v e s , 

C o m m i t t e e on S c i e n c e and T e c h n o l o g y , S c i e n c e P o l i c y T a s k F o r c e , 

H e a r i n g s on " R e s e a r c h P r o : ) e c t S e l e c t i o n ' * 

A p r i l 8-10, 1986 

1 . N a t i o n a l I n s t i t u t e s o f H e a l t h 

E x c e r p t s f r o m t e s t i m o n y o f Dr. R u t h L. K i r s c h s t e i n 

D i r e c t o r , N a t i o n a l I n s t i t u t e o f G e n e r a l M e d i c a l S c i e n c e s 

P e e r r e v i e w p r o c e d u r e s f o r h e a l t h r e s e a r c h s u p p o r t e d by t h e 

F e d e r a l G o v e r n m e n t w e r e i n i t i a t e d i n 1 9 0 2 . At t h a t t i m e , t h e 

F i f t y - s e v e n t h C o n g r e s s e s t a b l i s h e d a S c i e n t i f i c A d v i s o r y B o a r d o f 

n o n - g o v e r n m e n t a l s c i e n t i s t s t o a s s i s t t h e S u r g e o n G e n e r a l i n t h e 

a d m i n i s t r a t i o n o f t h e H y g i e n i c L a b o r a t o r y . I n l a t e r y e a r s t h a t 

L a b o r a t o r y was r e n a m e d t h e ' * ^ f a t i o n a l I n s t i t u t e s o f H e a l t h . " Ar'-d 

t h e A d v i s o r y C o m m i t t e e was r e c o n s t i t u t e d and r e n a m e d t h e 

" N a t i o n a l A d v i s o r y H e a l t h C o u n c i l , " 

When t h e N a t i o n a l C a n c e r I n s t i t u t e was e s t a b l i s h e d i n 1937» 

t h e C a n c e r A c t a l s o p r o v i d e d t h e l e ^ a l b a s i s f o r t h e N a t i o n a l 

A d v i s o r y C a n c e r C o u n c i l . The A c t s t a t e d t h a t t h e C o u n c i l was t o 

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

a u t h o r i t i e s and p r o c e d u r e s w e r e e x t e n d e d t o s r a n t s a n d 

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

19UU. when t h e P u b l i c H e a l t h S e r v i c e A c t was p a s s e d . 

I n 1 9 ^ 6 t h e d i r e c t o r o f t h e NIH r e c o g n i z e d t h e n e e d t o e s t a b l i s h 
a more f o r m a l a d v i s o r y m e c h a n i s m f o r t h e a s s e s s m e n t o f t e c h n i c a l 
and s c i e n t i f i c m e r i t by u s i n g a s y s t e m o f i n i t i a l r e v i e w g r o u p s . 
a l s o c a l l e d " s t u d y s e c t i o n s . " S t u d y s e c t i o n r e v i ew i s t h e 
f i r s t l e v e l o f t h e NIH p e e r r e v i ew s y s t e m . E a c h s t u d y s e c t i o n 
i s c o m p o s e d o f l i t - 2 0 n o n - g o v e r n m e n t a l s c i e n t i s t s h a v i n g n a t i o n a l 
s t a t u r e i n a p a r t i c u l a r d i s c i p i i n e - - f o r examp1e, b i o c h e m i s t r y , 
h e m a t o l o g y s u r g e r y , g e n e t i c s , n ^ o l e c u l a r b i o l o g y , T h e s e i n i t i a l 
r e v i e w e r s c o n s t i t u t e t h e t r u e s c i e n t i f i c p e e r s o f t h e p e r s o n s 
s u b m i t t i n g r e s e a r c h g r a n t a p p l i c a t i o n s . 

The r e v i e w g r o u p s u s u a l l y meet t h r e e t i m e s a y e a r , f o r 2-3 d a y s 

p e r m e e t i n g . At t h e m e e t i n g , e a c h r e s e a r c h g r a n t a p p l i c a t i o n i s 

p r e s e n t e d and d i s c u s s e d i n d i v i d u a l l y , i n d e t a i l , by p a r t i c u l a r 

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

l e a d i n g e v e n t u a l l y t o t h e d e v e l o p m e n t o f a c o n s e n s u s . E a c h 

a p p 1 i c a t i o n i s a s s e s s e d f o r s u c h f a c t o r s a s : t h e o b j e c t i v e s o f 

t h e r e s e a r c h ; t h e r e s e a r c h p r o t o c o l ; t h e c a p a b i l i t i e s o f t h e 

i n v e s t i g a t o r and h i s o r h e r a s s o c i a t e s ; t h e r e s e a r c h e n v i r o n m e n t ; 

t h e p r o b a b i l i t y o f s u c c e s s : t h e a p p r o p r i a t e n e s s o f t h e b u d g e t to 

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

p r o p o s e d r e s e a r c h . 
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T h e s t u d y s e c t i o n h a s t h r e e o p t i o n s , a r r i v e d a t by m a j o r i t y v o t e : 

a p p r o v a l , i f t h e a p p l i c a t i o n i s deemed t o h a v e s c i e n t i f i c m e r i t ; 

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

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

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

s e c t i o n may recommend d e f e r r a l i n o r d e r t o o b t a i n t h e n e e d e d 

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

made f o r a p p r o v a l , t h e n e a c h S t u d y S e c t i o n member a s s i g n s 

p r i v a t e l y a n u m e r i c a l p r i o r i t y r a t i n g b a s e d on h i s / h e r i n d i v i d u a l 

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

r a n g e f r o m 1 t o 5. w i t h 1 r e p r e s e n t i n g t h e m o s t f a v o r a b l e 

a s s e s s m e n t and 5 t h e l e a s t f a v o r a b l e . The a s s i g n e d s c o r e s a r e 

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

r e p r e s e n t i n g t h e e n t i r e g r o u p ' s o p i n i o n s . 

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

a r e t r a n s l a t e d i n t o a w r i t t e n "summary s t a t e m e n t . " T h i s 

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

r ecommended, a p r i o r i t y s c o r e . 

T h i s i s t h e f i r s t l e v e l o f t h e R e v i e w S y s t e m . However, i t m u s t 

be s t r e s s e d t h a t t h e NIH p e e r r e v i e w s y s t e m i s a d u a l one. T h e 

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

t h e l e g i s l a t i v e l y m a n d a t e d N a t i o n a l A d v i s o r y C o u n c i l , o f w h i c h 

t h e r e i s one f o r e a c h I n s t i t u t e . E a c h A d v i s o r y C o u n c i l h a s t h e 

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

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

t h o s e r e s e a r c h p r o j e c t s f o r w h i c h f u n d s a r e t o be a w a r d e d . 

A N a t i o n a l A d v i s o r y C o u n c i l c o n s i s t s o f 12 o r more members, some 

o f whom a r e s e n i o r s c i e n t i s t s and o t h e r s , communi t y l e a d e r s 1n 

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

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

r ecommended f o r a p p r o v a l by i t s A d v i s o r y C o u n c i l . I f t h e C o u n c i 1 

d o e s n o t recommend a p p r o v a l , an I n s t i t u t e may n o t a w a r d t h e 

r e s e a r c h g r a n t . I t i s t h e C o u n c i l ' s r e s p o - n s i b i l i t y t o r e v i e w t' 

a p p r o p r i a t e n e s s o f t h e a s s e s s m e n t by t h e s t u d y s e c t i o n a nd t o 

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

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

I n s t i t u t e ' s m i s s i o n . 

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

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

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

i m p o r t a n c e i n w h i c h p r o j e c t s w i l l be a w a r d e d and t h e l e v e l o f 

r e s o u r c e s t o be a l l o c a t e d t o t h o s e a r e a s . 

2. N a t i o n a l S c i e n c e F o u n d a t i o n 

E x c e r p t s f r o m t e s t i m o n y o f Dr. Mary C l u t t e r 
S e n i o r . S c i e n c e A d v i s o r 

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

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

s p e c i f i c s o l i c i t a t i o n s o r f o r m a l r e q u e s t s - f o r - p r o p o s a l s o f t h e 

t y p e t h a t many o t h e r a g e n c i e s e m p l o y . We do, o f c o u r s e , 

p u b l i c i z e o u r p r o g r a m s e x t e n s i v e l y , s p e c i f y t h e f o r m a t f o r 

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

B u t t h e b u l k o f t h e p r o p o s a l s a r e u n s o l i c i t e d ; t h a t i s , t h e 

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

T h e m e c h a n i c s o f p r o p o s a l h a n d l i n g c a n be d e s c r i b e d s i m p l y . T h e 

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

o f f i e l d s o f s c i e n c e a nd e n g i n e e r i n g . I n t h e FY 1 9 8 7 b u d g e t y o u 

w i l l f i n d some l i l O r e s e a r c h s u p p o r t p r o g r a m s i n 27 D i v i s i o n s . 

T h e p r o p o s a l s come i n t o a c e n t r a l u n i t , w h e r e a f i l e i s 

e s t a b l i s h e d a nd t h e y a r e a s s i g n e d t o t h e a p p r o p r i a t e D i v i s i o n f o r 

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

I t i s i m p o r t a n t t o n o t e t h a t t h e s e p r o g r a m a s s i g n m e n t s a r e made 

by s c i e n t i s t s and e n g i n e e r s who know t h e s u b j e c t mat t e r . 

B e f o r e I t e l l y o u a b o u t t h e i r i m p o r t a n t r o l e , l e t me d e s c r i b e a 

t y p i c a l p r o g r a m o f f i c e r . C o u n t i n g D i v i s i o n a n d S e c t i o n C h i e f s , 

t h e r e a r e a b o u t 3 0 0 , o r more t h a n a q u a r t e r o f t h e t o t a l 

F o u n d a t i o n s t a f f . A l l o f them h a v e s i g n i f i c a n t r e s e a r c h 

e x p e r i e n c e , and a l m o s t a l 1 h a v e d o c t o r a t e s . T h e y a r e r e c r u i t e d 

f o r t h e b r e a d t h and d e p t h o f t h e i r s p e c i a l i z e d k n o w l e d g e a s w e l l 

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

p r o m i n e n t s c i e n t i s t s i n t h e i r f i e l d a n d t h e many o t h e r demands o f 

t h e p o s i t i o n . 

A t any one t i m e , a b o u t a t h i r d a r e o n e - and t w o - y e a r " r o t a t o r s " 

on l e a v e f r o m t h e i r u n i v e r s i t i e s a n d c o l l e g e s . The 

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

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

a r e a b l e t o i n f u s e o u r d e c i s i o n - m a k i n g s y s t e m s w i t h t h e i r f r e s h 

v i e w p o i n t s , Many o f t h e p e r m a n e n t s t a f f b e g a n a s " r o t a t o r s " . 

O v e r t h e c o u r s e o f s e v e r a l months, t h e p r o g r a m o f f i c e r o v e r s e e s 

t h e e x t e r n a l r e v i e w , e v a l u a t e s t h e comments o f t h e r e v i e w e r s , and 

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

a w a r d e d o r d e c l i n e d , t a k i n g i n t o a c c o u n t o t h e r c o n s i d e r a t i o n s — 

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

a w h o l e and t o o t h e r p e n d i n g p r o p o s a l s , and t h e amount a v a i l a b l e 

i n t h e p r o g r a m ' s b u d g e t . 

Th e p r o g r a m o f f i c e r ' s r e c o m m e n d a t i o n s a r e r e v i e w e d a t one o r more 

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

s p e c i a l i s t s i n t h e D i v i s i o n o f G r a n t s and C o n t r a c t s , who c h e c k on 

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

n o t i f i c a t i o n t o t h e a p p l i c a n t ' s i n s t i t u t i o n . I n some c a s e s , a s 

w i t h a s i z a b l e r e q u e s t f o r f u n d s o r , f o r e x a m p l e , t h e f i r s t g r o u p 

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

r e v i e w e d by an A s s i s t a n t D i r e c t o r and by t h e N a t i o n a l S c i e n c e 

B o a r d , 

E n s u r i n g t h e q u a l i t y , c o m p l e t e n e s s and f a i r n e s s o f t h e e x t e r n a l 



r e v i e w i s one o f t h e p r i n c i p a l r e s p o n s i b i l i t i e s o f t h e p r o e r a m 

o f f i c e r . The r e v i e w p r o c e s s e m p l o y e d d e p e n d s on t h e t r a d i t i o n o f 

t h e p a r t i c u l a r f i e l d o f r e s e a r c h ; 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 , p r o p o s a l s a r e u s u a l l y m a i l e d t o r e v i e w e r s who 

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

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

t o t h e m a i 1 r e v i e w , f o r l a r g e p r o j e c t s a n d s p e c i a l c o m p e 1 1 t i o n s 

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

by NSF s t a f f a n d t e a m s o f o u t s i d e e x p e r t s . 

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

p r o p o s a l t o s e v e r a l p e o p l e — s o m e t i m e s a s many a s t e n — w h o m he o r 

s h e h a s i d e n t i f i e d a s k n o w l e d g e a b l e on t h e t o p i c . T h e r e v i e w e r 

r e c e i v e s s t a n d a r d i n s t r u c t i o n s and r e v i e w f o r m s , and r e s p o n d s 

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

o f e x p e r t s m e e t a t some s p e c i f i e d i n t e r v a l - - g e n e r a l l y t h r e e t i m e s 

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

t a k i n g i n t o a c c o u n t t h e comments o f t h e ad h o c r e v i e w e r s . T h e 

f i r s t c r i t e r i o n i n c h o o s i n g p a n e l i s t s i s e x p e r t 1 s e i n t h e f i e l d : 

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

i n s t i t u t i o n a l s i z e a n d p a r t i c i p a t i o n o f women and m i n o r i t i e s . 

P a n e l 1 s t s s e r v e f o r a s p e c i f i e d p e r i o d o f t i m e : commonly, some 

p o r t i o n o f t h e p a n e l w i l l r o t a t e o f f e a c h y e a r . 

B o t h m e t h o d s o f p e e r r e v i e w h a v e p r o s and c o n s , and b o t h h a v e 

a d v o c a t e s who s t r o n g l y d e f e n d them and w o u l d be v e r y r e l u c t a n t t o 

c h a n g e . The t y p e o f r e v i e w u s e d i n a p r o g r a m h a s grown o u t o f 

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

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

i t . On a v e r a g e , no m a t t e r w h i c h method i s u s e d , a p r o p o s a l h a s 

t h e b e n e f i t o f 5.3 c o m p l e t e d e x t e r n a l r e v i e w s . 

To g i v e y o u some i d e a o f t h e s c a l e o f o p e r a t i o n s , d u r i n g FY 1 9 8 5 . 

t h e F o u n d a t i o n t o o k f i n a l a c t i o n s on 2U,^03 c o m p e t i t i v e l y 

r e v i e w e d p r o p o s a l s . Of t h e s e , 7,968 w e r e a w a r d e d ; a l m o s t t w i c e 

a s many, 15 , 50/i, w e r e d e c l i n e d ; a nd 9 3 1 w e r e w i t h d r a w n by 

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

o n e - t h i r d cr" t h e t o t a l c o m p l e t e d a c t i o n s became a w a r d s . Some 

p r o g r a m s h^ sCorically h a v e h i g h e r r a t i o s o f a w a r d s t o d e c l i n e s , 

some l o w e r , d e p e n d i n g on a l o t o f f a c t o r s i n c l u d i n g t h e s i z e o f 

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

f i e l d . 

I n F i s c a l 1 9 8 5 a t o t a l o f 5 9 , 7 2 5 i n d i v i d u a l r e v i e w e r s and 

p a n e l i s t s c o n t r i b u t e d t h e i r s e r v i c e s t o NSF. T h e y came f r o m a 

w i d e r a n g e o f i n s t i t u t i o n s - - n o t o n l y a c a d e m i c i n s t i t u t i o n s , 

l a r g e and s m a l l , b u t f r o m i n d u s t r y . G o v e r n m e n t and e v e n f o r e i g n 

r e s e a r c h and e d u c a t i o n a l o r g a n i z a t i o n s . 

As t h a t t o t a l s h o w s , p r o g r a m o f f i c e r s a r e a l w a y s on t h e l o o k o u t 

f o r q u a l i f i e d , k n o w l e d g e a b l e r e v i e w e r s f r o m a l l b a c k g r o u n d s . 

T h e r e a r e v e r y p r a c t i c a l r e a s o n s f o r t h a t : f r e s h I n s i g h t s a n d 

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

when one i s t r y i n g t o d i s c e r n t h e b e s t p r o p o s a l among many o f 
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s u b s t a n t i a l l y e q u a l m e r i t ; and c e r t a i n l y one d o e s n o t w a n t t o 

o v e r l o a d i n d i v i d u a l r e v i e w e r s ( h o w e v e r K n o w l e d g e a b l e ) w i t h t o o 

many r e q u e s t s . 

The s p e c i f i c f a c t o r s t h a t we a s k r e v i e w e r s t o t a k e i n t o 

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

e n t i t l e d " G r a n t s f o r S c i e n t i f i c and E n g i n e e r i n g R e s e a r c h . " 

B a s i c a l l y , t h e N a t i o n a l S c i e n c e B o a r d h a s s e t f o r t h f o u r c r i t e r i a 

t o be a p p l i e d t o a l l p r o p o s a l s " i n a b a l a n c e d a n d j u d i c i o u s 

m a n n e r . " T h e y a r e : 

( 1 ) R e s e a r c h p e r f o r m a n c e c o m p e t e n c e % T h a t i s , t h e t e c h n i c a l 

s o u n d n e s s , t h e c a p a b i l i t y o f t h e i n v e s t i g a t o r ( s ) , and t h e 

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

( 2 ) T h e i n t r i n s i c m e r i t o f t h e r e s e a r c h : t h a t i s , t h e e x t e n t 

t o w h i c h t h e p r o p o s e d w o r k I s e x p e c t e d t o l e a d t o new d i s c o v e r i e s 

o r f u n d a m e n t a l a d v a n c e s i n i t s f i e l d o r a c r o s s f i e l d s o f 

r e s e a r c h ; 

( 3 ) U t i l i t y o r r e l e v a n c e : t h e e x t e n t t o w h i c h t h e w ork c o u l d 

c o n t r i b u t e t o an e x t r i n s i c g o a l s u c h a s a new t e c h n o l o g y ; and 

( i i ) T h e e f f e c t on t h e i n f r a s t r u c t u r e o f s c i e n c e and 

e n g i n e e r i n g ; t h a t i s , w h a t t h e work w i l l c o n t r i b u t e t o t h e 

N a t i o n ' s r e s e a r c h , e d u c a t i o n a n d human r e s o u r c e b a s e . 

T h e r e l a t i v e w e i g h t s o f c r i t e r i a ( 2 ) and ( 3 ) . i n t r i n s i c m e r i t and 

u t i l i t y , d e p e n d on t h e c h a r a c t e r o f t h e work. The f o u r t h 

c r i t e r i o n a l l o w s t h e p r o g r a m t o t a k e i n t o a c c o u n t s u c h q u e s t i o n s 

a s t h e p a r t i c i p a t i o n o f women and m i n o r i t i e s , i n s t i t u t i o n a l 

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

f i e l d s o f r e s e a r c h , I n many c a s e s p r o g r a m s a l s o u s e s p e c i a l 

c r i t e r i a r e l a t e d t o t h e i r p u r p o s e a s i n , f o r examp1e, s p e c i a l i z e d 

p r o g r a m s f o r e q u i p m e n t g r a n t s o r v i s i t i n g p r o f e s s o r s h i p s f o r 

women. I n a n y e v e n t , t h e s c i e n t i f i c m e r i t o f t h e p r o p o s e d work 

and t h e c o m p e t e n c e o f t h e a p p l 1 c a n t a r e t h e p r i n c i p a l f a c t o r s . 

R e v i e w e r s a r e a s k e d t o p r o v i d e n o t j u s t an o v e r a l l r a t i n g b u t 

n a r r a t i v e comments, i n c l u d i n g comments on t h e r e s e a r c h e r ' s 

e a r l i e r c o m p l e t e d work w h e r e p e r t i n e n t . T h e s e n a r r a t i v e s a r e 

more v a l u a b l e t h a n t h e r a t i n g s t h e m s e l v e s , n o t j u s t t o p r o g r a m 

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

who r o u t i n e l y r e c e i v e them, a s I w i l l e x p l a i n i n a moment. 

The p r o g r a m o f f i c e r ' s j o b i s o n l y h a l f f i n i s h e d o n c e t h e r e v i e w s 

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

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

B u t t h e r e i s a l w a y s a m i d d l e g r o u p , s o m e t i m e s a s i z a b l e one. o f 

m e r i t o r i o u s p r o p o s a l s a l l o f w h i c h w o u l d be w o r t h f u n d i n g I f 

e n o u g h money w e r e a v a l l a b l e . B e c a u s e t h a t ' s r a r e l y t h e c a s e , we 

c a l l on t h e p r o g r a m o f f i c e r t o u s e h i s o r h e r s c i e n t i f i c 

j u d g e m e n t , e x p e r i e n c e a n d d i s c r e t i o n i n s e l e c t i n g among them. 

Th e F o u n d a t i o n -has a t r a d i t i o n o f s e l e c t i n g p r o g r a m o f f i c e r s n o t 
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o n l y for* t h e i r r e s e a r c h e x p e r i e n c e and o t h e r t e c h n i c a l 
q u a l i f i c a t i o n s b u t f o r t h e i r i n t e g r i t y a n d o b j e c t i v i t y . And a s I 
i n d i c a t e d , t h e i r r e c o m m e n d a t i o n s a r e e x a m i n e d i n t u r n by more 
e x p e r i e n c e d S e c t i o n a n d D i v i s i o n D i r e c t o r s f a m i l i a r w i t h t h e 
b r o a d e r s c i e n t i f i c a n d p o l i c y e n v i r o n m e n t w i t h i n w h i c h t h e 
F o u n d a t i o n o p e r a t e s . 

To e n s u r e an o p e n a nd f a i r s y s t e r n , we h a v e b u i l t i n s e v e r a l o t h e r 

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

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

F i r s t , F o u n d a t i o n p o l i c i e s a n d p r a c t i c e s a b o u t p o t e n t i a l 
c o n f l i c t s o f i n t e r e s t , o r e v e n t h e a p p e a r a n c e o f c o n f l i c t s , i s 
v e r y c l e a r a n d made known t o r e v i e w e r s a n d p r o g r a m o f f i c e r s . We 
a s k them t o i d e n t i f y a n y a c a d e m i c a f f i l i a t i o n s , p e r s o n a l 
r e l a t i o n s h i p s o r f i n a n c i a l i n t e r e s t s t h a t c o u l d c o n s t i t u t e o r be 
r e g a r d e d a s a c o n f l i c t , and t o w i t h d r a w f r o m t h e d e c i s i o n p r o c e s s 
i f w a r r a n t e d . 

S e c o n d , s i n c e t h e m i d - 1 9 7 0 * s we h a v e r o u t i n e l y s e n t a l l o f 
t h e r e v i e w s t o t h e a p p l i c a n t v e r b a t i m b u t w i t h o u t a t t r i b u t i o n t o 
i n d i v i d u a l r e v i e w e r s . T h i s s y s t e m p r o v i d e s f o r t h e i n t e r e s t s o f 
b o t h a p p l i c a n t s a n d r e v i e w e r s - - r e v i e w e r s b e c a u s e some o f them 
m i g h t be r e l u c t a n t t o be e n t i r e l y c a n d i d o t h e r w i s e ; a n d 
a p p l i c a n t s b e c a u s e t h e y f i n d t h e r e v i e w e r s ' d e t a i l e d comments 
v e r y v a l u a b l e f o r e x p l a i n i n g a d e c i s i o n a n d f o r r e f o r m u l a t i n g 
t h e i r p r o p o s a l i f t h e y w i s h t o r e s u b m i t i t . 

T h i r d . we h a v e a s y s t e m f o r f o r m a l r e c o n s i d e r a t i o n o f 
p r o p o s a l d e c i s i o n s , a t t h e r e q u e s t o f t h e a p p l i c a n t . T h i s i s n o t 
a "de n o v o " r e v i e w o f t h e s c i e n t i f i c m e r i t s b u t an e x a m i n a t i o n o f 
how t h e c a s e was h a n d l e d by t h e p r o g r a m o f f i c e r . R e c o n s i d e r a t i o n s 
a r e c a r r i e d o u t by p e r s o n s n o t i n v o l v e d i n t h e e a r l i e r d e c i s i o n . 
An a p p l i c a n t n o t s a t i s f i e d w i t h t h e i n i t i a l r e c o n s i d e r a t i o n may 
h a v e h i s o r h e r i n s t i t u t i o n r e q u e s t a f u r t h e r r e c o n s i d e r a t i o n by 
t h e F o u n d a t i o n ' s D e p u t y D i r e c t o r . 

We a l s o t a k e m e a s u r e s t o e x a m i n e o u r p r o c e s s s y s t e m a t i c a l l y : 

F i r s t , s t a f f o f t h e D i r e c t o r ' s o f f i c e o f A u d i t a n d O v e r s i g h t 

r o u t i n e l y e x a m i n e a s m a l l random s a m p l e o f a c t i o n s f o r c o m p l i a n c e 

w i t h F o u n d a t i o n p r o c e d u r e s a n d p r o v i d e d i r e c t f e e d b a c k t o t h e 

p r o g r a m d i v i s i o n . 

S e c o n d , e v e r y one o f t h e p r o g r a m s i s g i v e n a c o m p r e h e n s i v e r e v i e w 

e v e r y t h r e e y e a r s by a s m a l l g r o u p o f e x t e r n a l p e e r s f a m i l i a r 

w i t h t h e f i e l d . T h e s e " v i s i t i n g c o m m i t t e e s , " i f y o u w i l l , make 

f o r m a l r e p o r t s t o t h e NSF D i r e c t o r a b o u t e a c h p r o g r a m . T h e 

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

T h e s e p e e r o v e r s i g h t c o m m i t t e e s s e l e c t t h e i r own s a m p l e o f 

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

r e v i e w e r s , t h e p r o g r a m o f f i c e r ' s r a t i o n a l e f o r r e c o m m e n d i n g an 

a w a r d o r d e c l i n a t i o n , a n d t h e b a l a n c e among p r o j e c t s s e l e c t e d a r e 

r e a s o n a b l e . ... T h e comments o f t h e s e e x t e r n a l p e e r s a b o u t t h e 
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p r o f e s i 3 i o n a l s t e w a r d s h i p c^f th« N?3F s t a f f a r ^ s ^ n « r » l l y v«ry 

f a v o r a b l e . 

T h i r d . we h a v e u n d e r t a k e n some e x p e r i m e n t a l s t u d i e s o f t h e 

p r o p o s a l r e v i e w and a w a r d s y s t e m a s a w h o l e . O u r P r o g r a m 

E v a l u a t i o n S t a f f , w h i c h i s p a r t o f t h e C o n t r o l l e r ' s o f f i c e and 

t h u s i n d e p e n d e n t o f t h e P r o g r a m D i v i s i o n s , h a s r u n v a r i o u s 

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

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

a r e some o f t h e f i n d i n g s ; 

( 1 ) F o r NSF a s a w h o l e , a b o u t one o f e v e r y f o u r new 

p r o p o s a l s a r e f u n d e d , and a b o u t one o f two r e n e w a l 

p r o p o s a l s . G e n e r a l l y , r e n e w a l p r o p o s a l s r e c e i v e b e t t e r 

r a t i n g s , b u t e v e n w h e r e t h e r a t i n g s a r e a b o u t t h e same, t h e 

r e n e w a l i s s omewhat more l i k e l y t o be f u n d e d , 

( 2 ) P r o p o s a l s o f r o u g h l y t h e same q u a l i t y a s i n d i c a t e d by 

t h e r a t i n g s h a v e t h e same c h a n c e o f b e i n g a w a r d e d o r 
d e c l i n e d no mat t e r w h a t s t a t e s t h e p r o p o s a l s a r e f r o m . 

( 3 ) B e y o n d t h e r a t i n g s , and w h e t h e r t h e p r o p o s a l i s 

new o r a r e n e w a l , none o f t h e f o l l o w i n g t h r e e f a c t o r s 

h a v e a s t a t i s t i c a l l y s i g n i f i c a n t e f f e c t on d e c i s i o n s : 

The p r e s t i g e o f t h e a p p l i c a n t ' s d e p a r t m e n t , h i s o r h e r 

" p r o f e s s i o n a l a g e . " o r t h e amount o f money r e q u e s t e d , 

(U) T h e r e a r e o t h e r l e s s g l o b a l b u t n e v e r t h e l e s s i n t e r e s t i n g 

r e s u l t s . F o r e x a m p l e . t h e r e i s no s t a t i s t i c a l l y s i g n i f i c a n t 

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

p r o p o s a l s f r o m women c o m p a r e d t o men. 

3, D e p a r t m e n t o f E n e r g y 

E x c e r p t s f r o m t e s t i m o n y o f Dr. J a m e s S. Kane, 

U n i v e r s i t y o f C a l i f o r n i a 

( F o r m e r D e p u t y D i r e c t o r . O f f i c e o f E n e r g y 

R e s e a r c h . DOE) 

E n e r g y R e s e a r c h i s a v e r y l a r g e fu\;der o f r e s e a r c h , e v e n by 

f e d e r a l s t a n d a r d s . I t s a n n u a l r e s e a r c h b u d g e t e x c e e d s $ 1 , 8 

b i l l i o n , most o f i t b a s i c r e s e a r c h , t h e r e m a i n d e r b e i n g h i g h l y 

s o p h i s t i c a t e d a p p l i e d s c i e n c e . E n e r g y R e s e a r c h i s a l s o t h e 

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

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

b a s i c r e s e a r c h — a c c e l e r a t o r s , i n c l u d i n g t h e o n e s a t F e r m i l a b and 

a t t h e S t a n f o r d L i n e a r A c c e l e r a t o r " C e n t e r , n u c l e a r r e s e a r c h 

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

e x p e n s i v e s c i e n t i f i c f a c i l i t i e s . So p e e r r e v i e w , i n E n e r g y 

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

be f u n d e d , i t i s u s e d i n a d d i t i o n t o c h o o s e t h e e x p e r i m e n t s t o 

be done on t h e s e e x p e n s i v e f a c i l i t i e s , w hose o p e r a t i n g c o s t s c a n 

be t h o u s a n d s o f d o l l a r s an h o u r , . . . T h e l a r g e r e s e a r c h 

f a c i l i t i e s a r e u s e d p r e d o m i n a n t l y by u n i v e r s i t y s c i e n t i s t s . I n 

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



"the u n i v e r s i t y c o i n m u n i t y c o m p r i s e s a b o u t 7 5 % o f t h e u s e r s . 

B e f o r e I s t a r t d e s c r i b i n s how E n e r g y R e s e a r c h u s e s p e e r r e v i e w , 

l e t me f i r s t d e f i n e w h a t I mean by t h i s t e r m , I c a n i d e n t i f y a t 

l e a s t f i v e d i f f e r e n t k i n d s o f p e e r r e v i e w , a l l o f 

them u s e d t o v a r y i n g d e g r e e s by E n e r g y R e s e a r c h : 

1 ) M a i l r e v i e w s o f w r i t t e n p r o p o s a l s , done i n d i v i d u a l l y by 

s e v e r a l ( u s u a l l y 5 o r 5 ) e x p e r t s . T h e p r o p o s e r d o e s n o t Know 

t h e i d e n t i t y o f t h e r e v i e w e r s . T h e s e r e v i e w s a r e 

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

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

c o n s i d e r e d . 

2) P a n e l r e v i e w s , b a s e d on w r i t t e n p r o p o s a l s e v a l u a t e d by a 

p a n e l o f s e v e r a l e x p e r t s , w h i c h c o l l e c t i v e l y r a n k - o r d e r s t h e 

p r o p o s a l s . T h e s e r e v i e w s t o o , a r e p r o s p e c t i v e , 

3) O r a l p a n e l r e v i e w s , i n w h i c h a p a n e l o f e x p e r t s e v a l u a t e s 

a p r o p o s a l , u s u a l l y on t h e b a s i s o f b o t h w r l t t e n a n d o r a l 

p r e s e n t a t i o n s . T h e s e t o o , a r e . p r o s p e c t i v e . 

i i ) P r o g r e s s e v a l u a t i o n s o f i n d i v i d u a l r e s e a r c h p r o j e c t s , 

u s u a l l y by an a p p o i n t e d p a n e l o f e x p e r t s , w i t h a 

p r e s e n t a t i o n by t h e p r o j e c t s c i e n t i s t . T h e s e r e v i ews a r e 

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

5 ) E v a l u a t i o n o f g r o u p e f f o r t s , by a p a n e l o f e x p e r t s . 

A g a i n , t h e r e v i e w i s r e t r o s p e c t i v e . T h e e v a l u a t i o n i s 

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

As I s t a t e d a b o v e . E n e r g y R e s e a r c h u s e s a l l o f t h e s e f o r m s o f 

p e e r r e v i e w . The f i r s t t h r e e a r e t h e m o s t common f o r r e s e a r c h 

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

N a t i o n a l L a b o r a t o r i e s , b u t t h e r e a r e o c c a s i o n s w h e r e p r o c e s s 1 ) 

i s a p p l i e d t o w ork a t t h e L a b o r a t o r i e s , and p r o c e s s 5 ) i s a p p l i e d 

t o w ork a t u n i v e r s i t i e s , I t h i n k n e a r l y e v e r y b a s i c r e s e a r c h 

p r o j e c t s p o n s o r e d by t h e DOE i s s u b j e c t e d t o one o r more o f t h e s e 

p r o c e s s e s . 

I m e n t i o n e d e a r l i e r t h a t t h e a l l o c a t i o n o f t i m e on t h e e x p e n s i v e 
r e s e a r c h f a c i l i t i e s a t t h e DOE l a b o r a t o r i e s i s a l s o done by t h e 
p e e r r e v i ew p r o c e s s . E a c h r e s e a r c h f a c i l i t y h a s a p r o g r a m 
c o m m i t t e e o f e x p e r t s c i e n t i s t s . A m a j o r i t y o f t h e c o m m i t t e e i s 
f r o m i n s t i t u t i o n s o t h e r t h a n t h e one a t w h i c h t h e 
f a c i l i t y i s l o c a t e d . T h i s c o m m i t t e e r e v i e w s a l l p r o p o s a l s 
t h a t i n v o l v e u s e o f t h e f a c i l i t y , a n d r a n k - o r d e r s them by m e r i t . 
Th i s p r o c e d u r e e n s u r e s t h a t s c i e n t i s t s f r o m t h e s i t e w h e r e t h e 
f a c i l i t y i s l o c a t e d do n o t h a v e an u n f a i r a d v a n t a g e i n g a i n i n g 
a c c e s s t o t h e f a c i l i t y . Most o f t h e s c i e n t i s t s d o i n g e x p e r i m e n t s 
a t a f a c i l i t y a r e f r o m o t h e r i n s t i t u t i o n s . 
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i l . O f f i c e o f N a v a l R e s e a r c h 

E x c e r p t s f r o m t h e t e s t i m o n y o f Dr. M a r v i n Moss. 

D i r e c t o r , O f f i c e o f N a v a l R e s e a r c h 

Any d i s c u s s i o n o f ONR's p r o j e c t s e l e c t i o n p r o c e s s m u s t r e c o g n i z e 

t h e f a c t t h a t ONR i s a m i s s i o n o r i e n t e d s p o n s o r o f b a s i c 

r e s e a r c h . I t e n c o u r a g e s t h e a c q u i s i t i o n o f f u n d a m e n t a l 

k n o w l e d g e n e e d e d t o s o l v e f u t u r e m i l i t a r y p r o b l e m s i n a r e a s 

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

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

m a t e r i a l s a n d s t r u c t u r e s , and p e r s o n n e l s u p p o r t . T h e Navy o f t h e 

2 1 s t C e n t u r y i s b e i n g p l a n n e d now t h r o u g h t h e r e s e a r c h s u p p o r t e d 

by ONR, 

B e c a u s e o f ONR's m i s s i o n o r i e n t a t i o n , p r o j e c t s e l e c t i o n m u s t be a 

two s t e p p r o c e s s . F i r s t , i t m u s t e s t a b l i s h b r o a d p r o g r a m m a t i c 

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

n e e d a n d r e l e v a n t s c i e n t i f i c o p p o r t u n i t y . N e x t i t must s e l e c t 

s p e c i f i c r e s e a r c h p r o j e c t s and t a s k s t o imp1ement t h o s e b r o a d 

t h r u s t s and p r i o r i t i e s . ... 

P a r t i a l l y b e c a u s e o f i t s u n i q u e m i s s i o n , ONR d e p e n d s p r i m a r i l y on 

i t s S c i e n t i f i c O f f i c e r s f o r t h e s e l e c t i o n o f s p e c i f i c r e s e a r c h 

p r o j e c t s . A c a d e m i c p e e r r e v i e w e r s c a n n o t be e x p e c t e d t o be 

k n o w l e d g e a b l e a b o u t t h e N a v a l m i s s i o n a n d i t s r e s e a r c h 

i m p l i c a t i o n s . I t i s ONR's e x c e p t i o n a l c a d r e o f S c i e n t i f i c 

O f f i c e r s who made i t s p a s t r e c o r d o f a c h i e v e m e n t p o s s i b l e , ONR 

S c i e n t i f i c O f f i c e r s a r e e n c o u r a g e d , a s a m a t t e r o f p o l i c y , t o be 

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

s c i e n t i f i c c o m m u n i t y w h i l e , a t t h e same t i m e , e s t a b l i s h i n g a n d 

m a i n t a i n i n g c l o s e c o m m u n i c a t i o n w i t h t h e Navy t e c h n o l o g y 

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

t h e p r o d u c t s o f t h e i r r e s e a r c h p r o g r a m s . ... 

The ONR p r o g r a m e m p l o y s a v a r i e t y o f m e c h a n i s m s t o s u p p o r t 

r e s e a r c h a t u n i v e r s i t i e s . I n some c a s e s , s p e ^ - i a l o b j e c t i v e s a r e 

i n c i u d e d i n t h e s e l e c t i o n p r o c e s s . F o r exam' .. ̂, we r e c e n t l y 

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

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

d e s i g n e d t o f o s t e r s u b s t a n t i v e c o o p e r a t i o n and i n t e r a c t i o n 

b e t w e e n r e s e a r c h p e r s o n n e l a t N a v a l l a b o r a t o r i e s a n d t h e i r 

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

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

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

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

i n t h e c o n t e x t o f Navy n e e d . 

Th e ONR S c i e n t i f i c O f f i c e r s p l a y t h e k e y r o l e i n p r o j e c t 

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

s e l e c t i o n o f e x t e r n a l p r o j e c t s f o r suppoz-t, a n d a r e t h e n h e l d 

r e s p o n s i b l e f o r t h e i r r e s u l t s . A l t h o u g h t h e r e i s no f o r m a l p e e r 

r e v i e w p r o c e s s a t ONR, t h e S c i e n t i f i c O f f i c e r s do s e e k t h e a d v i c e 

o f a s s o c i a t e s w i t h i n t h e Navy a n d o f a p p r o p r i a t e e x p e r t s e x t e r n a l 
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t o t h e Navy. T h e m e t h o d s e m p l o y e d t o s e e k e x p e r t a d v i c e , w h i c h 

may be h i g h l y s t r u c t u r e d o r i n f o r m a l , a r e d e t e r m i n e d by t h e 

S c i e n t i f i c O f f i c e r t o meet t h e p a r t i c u l a r n e e d s o f h i s o r h e r 

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

S c i e n t i f i c O f f i c e r s a r e u l t i m a t e l y r e s p o n s i b l e f o r a p r o j e c t * s 

c o n t r i b u t i o n t o Navy g o a l s . The d e c i s i o n s o f t h e S c i e n t i f i c 

O f f i c e r s a r e r e v i e w e d by D i v i s i o n D i r e c t o r s a n d by a p p r o p r i a t e 

s c i e n c e management, However, t h o s e d e c i s i o n s a r e r a r e l y 

p e v e r s - e d . T h e ONR S c i e n t i f i c O f f i c e r s a r e h e a v i l y i n v o l v e d i n 

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

must a n s w e r f o r t h e i r p r o g r a m s i n p e r i o d i c p r o g r a m r e v i e w a n d 

e v a l u a t i o n by u p p e r management. 

The ONR p r o g r a m t h a t h a s r e s u l t e d f r o m t h e p r o c e s s e s t h a t I h a v e 

j u s t QU t l i n e d h a s t h e f o l l o w i n g c h a r a c t e r i s t i c s : 

-60 t o 6 5 % l o n g - t e r m r e s e a r c h t o a d v a n c e t h e s t a t e o f 

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

l o n g - t e r m Navy n e e d s . 

- 1 5 % f o c u s e d on l o n g - t e r m h i g h - r i s k e f f o r t s w i t h h i g h 

p o t e n t i a l p a y o f f . 

-20-25,% d e v o t e d t o p r o g r a m s c l o s e l y a s s o c i a t e d w i t h s p e c i f i c 

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

B e c a u s e o f t h e r e q u i r ^ e m e n t t o s e l e c t p r o g r a m s t h a t h a v e 

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

p r o g r a m m a t i c p r i o r i t i e s , t h e ONR S c i e n t i f i c O f f i c e r s c a n n o t be 

p a s s i v e and 3 i m p l y r e a c t t o p r o p o s a l s a s r e c e i v e d f r o m t h e 

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

communi c a t i ng ONR's p r o g r a m m a t i c i n t e r e s t s a n d p r i o r i t i e s t o t h e 

a c a d e m i c c o m m u n i t y a n d i n s e e k i n g o u t s c i e n t i f i c o p p o r t u n i t i e s 

r e l e v a n t t o Navy p r i o r i t i e s . Not o n l y do t h e y s p e n d c o n s i d e r a b l e 

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

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

m o n i t o r and p a r t i c i p a t e i n r e l e v a n t a c t i v i t i e s o f t h e N a t x o n a l 

•"••cademy o f S c i e n c e s , p r o f e s s i o n a l s o c i e t i e s and o t h e r 

O x ' S - B n i s a t i o n s . To do t h i s e f f e c t i v e l y , t h e y m u s t h a v e 

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

r e s e a r c h c o m m u n i t i e s . 

On t h e o p p o s i t e s i d e o f t h e _ c o i n . t h e S c i e n t i f i c O f f i c e r s v e r y 

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

and DOD n e e d s . To c i t e j u s t a few e x a m p l e s , many o f our-
S c i e n t i f i c O f f i c e r s t a k e on r e s p o n s i b i l i t i e s b e y o n d t h e i r 

p r i n c i p a l r o l e a s Navy r e s e a r c h m a n a g e r s t o a l s o manage Navy 

d e v e l o p m e n t p r o g r a m s . and p r o s r a m s o f DARPA and SDIO. I n 

a d d i t i o n , t h e y c o n s u l t on s p e c i a l n e a r t e r m p r o b l e m s f a c e d by 

N a v a l f l n e t and o p e r a t i o n s p e r s o n n e l . 

B e f o r e c o m p l e t i n g my r e m a r k s on t h e t o p i c o f p r o j e c t s e l e c t i o n . I 
w o u l d l i k e t o d e s c r i b e somewhat more s t r u e t u r e d a p p r o a c h e s 
c u r r e n t l y e m p l o y e d f o r two s p e c i a l p u r p o s e p r o g r a m s t h a t 
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r e p r e s e n t a r e l a t i v e l y s m a l l b u t i m p o r t a n t f r a c t i o n o f o u r t o t a l 

p r o g r a m , I am r e f e r r i n g t o t h e ONR Young I n v e s t i g a t o r s P r o g r a m 

and t h e ONR U R I B l o c k R e s e a r c h P r o g r a m . B o t h p r o g r a m s a r e 

c o m p o n e n t s o f DOD's U n i v e r s i t y R e s e a r c h I n i t i a t i v e e s t a b l i s h e d 

i n F Y - S 6 t o s t r e n g t h e n t h e a b i l i t y o f U.S. u n i v e r s i t i e s t o 

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

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

T h e ONR Young I n v e s t i g a t o r P r o g r a m i s I n t e n d e d t o a t t r a c t t h e 

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

r e s e a r c h t h a t a r e i m p o r t a n t t o f u t u r e Navy r e q u i r e m e n t s by 

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

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

g r a d u a t e s t u d e n t s . T h e g o a l o f t h e p r o g r a m i s t o p r o v i d e a 

f u t u r e r e s o u r c e o f i n f o r m e d , c o m m i t t e d s c i e n t i s t s and e n g i n e e r s , 

and t o e s t a b l i s h s t r o n g l o n g - t e r m t i e s b e t w e e n DOD and 

o u t s t a n d i n g a c a d e m i c s , 11 must be c l e a r t h a t t h e p r o p o s e d 

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

c o m m i t m e n t f r o m t h e u n i v e r s i t y ' s o f f i c i a l s . B a s e f u n d i n g f o r 

e a c h y o u n g i n v e s t i g a t o r i s $ 5 0 , 0 0 0 p e r y e a r f o r t h r e e y e a r s . As 

an i n c e n t i v e f o r b e c o m i n g i n v o l v e d w i t h s u c h Navy r e s e a r c h 

a c t i v i t i e s a s t h e Navy l a b o r a t o r i e s a n d t h e Navy S y s t e m s 

Commands. ONR w i l l m a t c h on a 2 - f o r - l b a s i s s u p p o r t g a i n e d f r o m 

t h e s e s o u r c e s . ONR m a t c h i n g f u n d s a r e l i m i t e d t o $ 8 0 , 0 0 0 , b u t 

t h i s d o e s n o t p r o h i b i t a y o u n g i n v e s t i g a t o r f r o m g e t t i n g more 

t h a n $ i i 0 . 0 0 0 f r o m o t h e r Navy s o u r c e s . 

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

a t a d i s a d v a n t a g e by " p e e r " a n d o t h e r c o n v e n t i o n a l p r o j e c t 

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

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

e n c o u r a g e m e n t . The p r o g r a m i s a n n o u n c e d v i a a s p e c i f i c p r o g r a m 

a n n o u n c e m e n t . One h u n d r e d and s e v e n t y - n i n e p r o p o s a l s w e r e 

r e c e i v e d i n r e s p o n s e t o o u r F Y - 8 5 a n n o u n c e m e n t . U n f o r t u n a t e l y , 

we w e r e o n l y a b l e t o f u n d t e n . 

A l l Y o u n g I n v e s t i g a t o r p r o p o s a l s a r e i n i t i a l l y s c r e e n e d by t h e 

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

i d e n t i f i e d by t h e c a n d i d a t e y o u n g i n v e s t i g a t o r . D i v ; , s i o n 

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

c a n d i d a t e s t o a s e l e c t i o n p a n e l c o m p o sed o f ONR's R e s e a r c h 

A d v i s o r y B o a r d and m y s e l f . Y o u n g I n v e s t i g a t o r p r o p o s a l s a r e 

s c o r e d on t h e b a s i s o f c r e a t i v i t y o f t h e p r o p o s a l , p a s t 

p e r f o r m a n c e o f t h e c a n d i d a t e , a n d e v i d e n c e o f e x c e l l e n c e a n d 

commitment on t h e p a r t o f t h e c a n d i d a t e * s u n i v e r s i t y . 

C o n s i d e r a t i o n i s a l s o g i v e n t o a d e s i r e t o h a v e a r e a s o n a b l e 

b a l a n c e o f y o u n g i n v e s t i g a t o r s a c r o s s Navy r e l e v a n t a r e a s o f 

s c i e n c e and e n g i n e e r i n g . 

B l o c k R e s e a r c h P r o g r a m s . As a l r e a d y n o t e d , ONR h a s t r a d i t i o n a l l y 

e m p h a s i s e d t h e i n d i v i d u a l p r o j e c t c o n t r a c t . B r o a d e r 

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

i n t h e o c e a n s c i e n c e s , b u t e v e n i n t h o s e c a s e s i n s t i t u t i o n a l 

p r o p o s a l s a r e e v a l u a t e d e s s e n t i a l l y on a p r o j e c t - b y - p r o j e c t 
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b a s i s . I n FY I 9 8 6 . u n d e r o u r n e w l y e s t a b l i s h e d U n i v e r s i t y 

R e s e a r c h I n i t i a t i v e , we w i l l b e g i n t o s u p p o r t a number o f new 

b l o c k r e s e a r c h p r o g r a m s a t U.S. u n i v e r s i t i e s . 

T h e Navy U R I r e s e a r c h p r o g r a m s a r e d e s i g n e d t o i n c r e a s e t h e 

number o f s c i e n c e a n d e n g i n e e r n g g r a d u a t e s t u d e n t s ; t o i n c r e a s e 

i n v e s t m e n t i n m a j o r p i e c e s o f r e s e a r c h e q u i p m e n t a t u n i v e r s i t i e s ; 

t o i n c r e a s e t h e i n v e s t m e n t i n h i g h e r r i s k b a s i c s c i e n t i f i c 
r e s e a r c h i n s u p p o r t o f c r i t i c a l Navy a n d DOD t e c h n o l o g i e s ; a n d t o 

p r o v i d e more o p p o r t u n i t i e s f o r c o n t a c t s b e t w e e n u n i v e r s i t i e s , 

i n d u s t r y , a n d Navy a n d o t h e r DOD l a b o r a t o r i e s t o m a x i m i z e t h e 

b e n e f i t s t o be d e r i v e d f r o m d e f e n s e r e s e a r c h f o r t h e n a t i o n * s 

s e c u r i t y , b o t h m i l i t a r y a n d e c o n o m i c . We r e c e n t l y i s s u e d a b r o a d 

a r e a a n n o u n c e m e n t , j o i n t l y w i t h DARPA, t h a t r e q u e s t s p r o p o s a l s i n 

20 b r o a d a r e a s o f s c i e n c e and t e c h n o l o g y c r i t i c a l t o t h e DOD 

m i s s i o n r a n g i n g f r o m m a t h e m a t i c s t o a r c t i c s c i e n c e and 

e n g i n e e r i n g . 

The ONR b l o c k r e s e a r c h p r o g r a m c o n t r a c t s w i l l h a v e a maximum 

l i f e o f f i v e y e a r s w i t h maximum a n n u a l f u n d i n g o f four* m i l l i o n 

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

c a n be s u m m a r i z e d a s f o l l o w s : 

o A p r o p o s a l e v a l u a t i o n p a n e l w i l l be e s t a b l i s h e d f o r e a c h 
o f t h e r e s e a r c h a r e a s i d e n t i f i e d i n t h e ONR/DARPA b r o a d 
a g e n c y a n n o u n c e m e n t . 

o E a c h p r o p o s a l e v a l u a t i o n p a n e l w i l l be c h a i r e d by an 

a p p r o p r i a t e ONR S c i e n t i f i c O f f i c e r a n d / o r DARPA P r o g r a m 

M a n a g e r who w i l l u l t i m a t e l y be r e s p o n s i b l e f o r 

r e c o m m e n d a t i o n s a n d management o f t h e b l o c k r e s e a r c h 

p r o g r a m ( s ) a w a r d e d i n t h e s u b j e c t r e s e a r c h a r e a . O t h e r 

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

r e p r e s e n t a t i v e s f r o m i n - h o u s e N a v a l l a b o r a t o r i e s , t h e 

Army, A i r F o r c e , DARPA, NSF a n d i n d u s t r i a l r e s e a r c h 

o r g a n i z a t i o n s . A c a d e m i c s may be I n c l u d e d when i t i s 

c i l e a r t h a t c o n f l i c t s o f i n t e r e s t a r e n o t p r e s e n t , Where 

i p p r o p r i a t e , o t h e r i n t e r e s t e d g o v e r n m e n t a g e n c i e s may be 

r:'epresented ( e . g . NOAA o r NASA i n o c e a n r e m o t e s e n s i n g ) . 

o E v a l u a t i o n p a n e l s w i l l r e v i e w a n d d i s c u s s a l l p r o p o s a l s 

r e c e i v e d i n t h e i r s u b j e c t a r e a s a n d r a n k them i n t o t h r e e 

c a t e g o r i e s . S i t e v i s i t s ( t y p i c a l l y 1 1/2 d a y s i n 

d u r a t i o n ) w i l l be made f o r a l l p r o p o s a l s i n t h e h i g h e s t 

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

p r o p o s a l e v a l u a t i o n p a n e l s w i l l make r e c o m m e n d a t i o n s t o a 

P r o g r a m S e l e c t i o n B o a r d c o n s i s t i n g o f ONR's R e s e a r c h 

A d v i s o r y B o a r d s u p p l e m e n t e d b y r e p r e s e n t a t i v e s f r o m 

DARPA, Army, A i r F o r c e , DUSR&AT and a p p r o p r i a t e D i r e c t o r s 

o f Navy L a b o r a t o r i e s / R 8 . D C e n t e r s a n d t h e D i r e c t o r , ONR. 

o F i n a l s e l e c t i o n w i l l be made by t h e P r o g r a m S e l e c t i o n 

B o a r d . 
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o A l l s e l e c t i o n s w i l l be r e v i e w e d by an a p p r o p r i a t e DOD 

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

Army, A i r F o r c e , DARPA, and Navy b l o c k r e s e a r c h p r o g r a m s . 

I n o r d e r t o s a t i s f y t h e r e s e a r c h o b j e c t i v e s o f DOD a n d t h e Navy, 

ONR u s e s a number o f m e c h a n i s m s t o s p o n s o r r e s e a r c h . 

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

p r o j e c t c o n t r a c t w h i c h we s t i l l b e l i e v e r e p r e s e n t s t h e b e s t 

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

w i t h i n t h e c o n t e x t o f n a v a l r e q u i r e m e n t s . P a r t i a l l y b e c a u s e o f 

i t s u n i q u e m i s s i o n , ONR h a s p l a c e d l e s s e m p h a s i s on f o r m a l p e e r 

r e v i e w i n i t s s e l e c t i o n p r o c e s s t h a n some o t h e r r e s e a r c h 

s p o n s o r s . However, t h e k e y t o t h e ONR p r o j e c t s e l e c t i o n p r o c e s s 

h a s a l w a y s b e e n t h e ONR S c i e n t i f i c O f f i c e r , who i s a s t a t e - o f -

t h e - a r t s c i e n t i s t o r e n g i n e e r , n o t a c o n t r a c t a d m i n i s t r a t o r . The 

ONR S c i e n t i f i c O f f i c e r m ust be an a c t i v i s t w i t h a b r o a d k n o w l e d g e 

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

t h e n a v a l m i s s i o n , ONR's r e c o r d o f a c c o m p l i s h m e n t i s more t h e 

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

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

p a r t i c u l a r p r o c e s s f o r p r o j e c t r e v i e w a n d s e l e c t i o n . 

5. D e p a r t m e n t o f A g r i c u l t u r e 

E x c e r p t s f r o m t e s t i m o n y o f Dr. N e v i l l e C l a r k e , 

D i r e c t o r , A g r i c u l t u r a l E x p e r i m e n t S t a t i o n , 

T e x a s A8<M U n i v e r s i t y S y s t em 

S t a t e A g r i c u l t u r a l E x p e r i m e n t S t a t i o n s r e c e i v e s i z a b l e 

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

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

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

a r e a w a r d e d by t h e USDA i n t h r e e w a y s : 1) f o r m u l a - b a s e d f u n d i n g ; 

2 ) s p e c i a l g r a n t s ; a n d 3) c o m p e t i t i v e g r a n t s . O t h e r f e d e r a l 

f u n d s f r o m non-USDA s o u r c e s may come f r o m a n y o f t h e f e d e r a l 

g r a n t i n g a g e n c i e s . I n a d d i t i o n , t h e S t a t e A g r i c u l t u r a l 

E x p e r i m e n t S t a t i o n s r e c e i v e v a r y i n g a m o u n t s o f i n d u s t r i a l f u n d s 

a s w e l 1 a s p r i v a t e endowments. To a m i n o r d e g r e e , t h e y r e c e i v e 

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

a s s o c i a t e d w i t h t h e i r r e s e a r c h . 

F u n d i n g o f a g r i c u l t u r a l r e s e a r c h by t h e USDA r e l i e s on a s y s t e m 

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

e x p l i c i t m e t h o d s f o r a c c o u n t a b i 1 i t y and e v a l u a t i o n o f r e s e a r c h 

p r o d u c t i v i t y . T h e s e w i l l be d i s c u s s e d i n more d e t a i l i n 

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

F o r m u l a B a s e d F u n d i n g . T h e l e g a l b a s i s f o r f o r m u l a f u n d i n g 
r e s i d e s i n t h r e e k e y p i e c e s o f l e g i s l a t i o n : t h e H a t c h A c t w h i c h 
was p a s s e d i n 1887; t h e E v a n s - A l l e n p r o g r a m w h i c h was f i r s t 
f u n d e d i n 19 6 7 ; and t h e M c l n t i r e - S t e n n i s l e g i s l a t i o n w h i c h was 
p a s s e d i n 1 9 6 2 . H a t c h f u n d s a r e f o r a b r o a d s c o p e o f 
a g r i c u l t u r a l r e s e a r c h ; E v a n s - A l l e n f u n d s s u p p o r t a g r i c u l t u r a l 
r e s e a r c h i n t h e h i s t o r i c a l l y a l l b l a c k i n s t i t u t i o n s ; and 
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M c l n t l r e - S l r e n n i a f u n d s s u p p o r t f o r e s t r y and f o r e s t s c i e n c e 
r e s e a r c h . 

A p p r o p r i a t e d by C o n s r e s s , f o r m u l a - b a s e d f u n d s a r e d i s t r i b u t e d t o 

t h e I n d i v i d u a l s t a t e s by t h e C o o p e r a t i v e S t a t e R e s e a r c h S e r v i c e 

on t h e b a s i s o f a " f o r m u l a " t h a t , g e n e r a l l y s p e a k i n g , h a s t o do 

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

s i z e o f t h e a g r i c u l t u r a l o r f o r e s t a c t i v i t y i n t h e s t a t e . One-

f o u r t h o f t h e f u n d s a p p r o p r i a t e d u n d e r t h e H a t c h A c t m u s t be 

s p e n t on c o o p e r a t i v e r e g i o n a l r e s e a r c h p r o j e c t s . 

T h o u gh t h e f u n d s a r e d i s t r i b u t e d t o t h e i n d i v i d u a l s t a t e s on a 

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

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

s t a t e s . T h e p r o p o s a l s t h a t a r e a p p r o v e d a t t h e s t a t e l e v e l 

m u st t h e n be a p p r o v e d by t h e C o o p e r a t i v e S t a t e R e s e a r c h S e r v i c e 

b e f o r e f o r m u l a f u n d s c a n be s p e n t on t h e p r o j e c t s . I n t h e c a s e 

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

C o m m i t t e e o f N i n e , r e v i e w s and a p p r o v e s r e g i o n a l p r o j e c t s a s w e l l 

a s i n t e r r e g i o n a l p r o j e c t s t h a t u t i l i z e H a t c h A c t f u n d s . 

I n d i v i d u a l r e s e a r c h p r o j e c t s a r e e v a l u a t e d by a n n u a l p r o g r e s s 

r e p o r t s s u b m i t t e d by t h e s c i e n t i s t s a n d by p e r i o d i c r e v i e w s . I n 

a d d i t i o n , t h e C o o p e r a t i v e S t a t e R e s e a r c h S e r v i c e h e l p s t h e 

i n d i v i d u a l S t a t e A g r i c u l t u r a l E x p e r i m e n t S t a t i o n s o r g a n i z e and 

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

a r e a a p p r o x i m a t e l y o n c e e v e r y f i v e y e a r s . 

P e r h a p s one o f t h e m o s t i m p o r t a n t a s p e c t s o f f o r m u l a - b a s e d 

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

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

o f t h e u n i q u e s t a t e - f e d e r a l p a r t n e r s h i p t h a t h a s p r o v i d e d t h e new 

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

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

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

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

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

m u l t i - s t a t e o b j ;v:ctive o r t o a n a t i o n a l p r o b l e m . . . . 

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

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

t u r n o v e r o f r e s e a r c h p r o j e c t s , w h i c h o c c u r s e v e r y t h r e e t o f i v e 

y e a r s . A l t h o u g h some f u n d i n g s t a b i l i t y i s n e c e s s a r y f o r l o n g -

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

and a n i m a l g e r m p l a s m , t h e r e i s , w i t h i n t h e f o r m u l a - b a s e d f u n d i n g 

a c t i v i t y , a s u b s t a n t i a l f l e x i b i l i t y o f r e s o u r c e s , a l l o w i n g 

ad j u s tmen t s w i t h r e d i r e c t i o n o f e f f o r t s t o w a r d c r i t i c a l i s s u e s . 

When t h e s e a r e a s o f r e s e a r c h a r e v i e w e d i n t h e a g g r e g a t e f r o m a 

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

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

i n d i v i d u a l p r o j e c t s . 

One o f t h e m a j o r c h a r a c t e r i s t i c s o f f o r m u l a - b a s e d f u n d i n g i s t h e 

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

t h a t n e e d t o be a d d r e s s e d by r e s e a r c h . T h e r e a r e n u m e r o u s 

e x a m p l e s o f t h e t i m e l y i n i t i a t i o n o f new r e s e a r c h w i t h f o r m u l a -

b a s e d f u n d s ; r e s e a r c h w h i c h h a s p r o v i d e d t h e i n f r a s t r u c t u r e a n d , 

i n some c a s e s , t h e p i l o t s t u d i e s t h a t h a v e i d e n t i f i e d t h e n e e d 

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

c o m p e t i t i v e g r a n t s . C h a n g e s i n t h e b a s e p r o g r a m o f r e s e a r c h 

f u n d e d by f o r m u l a - b a s e d r e s o u r c e s come n o t o n l y f r o m i n t e r n a l l y 

i n i t i a t e d p e r c e p t i o n s o f n e e d , b u t may a l s o be e x t e r n a l l y d r i v e n 

by i n t e r a c t i o n s w i t h t h e c o m m o d i t y g r o u p s , t h e C o n g r e s s and t h e 

A d m i n i s t r a t i o n . T h e r e a r e a number o f e x a m p l e s t h a t c o u l d be 

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

S p e c i a l G r a n t s . . The USDA's C o o p e r a t i v e S t a t e R e s e a r c h S e r v i c e 

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

o f n e e d o r o p p o r t u n i t y t a r g e t e d by t h e C o n g r e s s . O v e r t h e y e a r s , 

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

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

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

s c o p e and a p p l i c a t i o n . S p e c i a l g r a n t s a r e a l s o now a w a r d e d on 

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

m e r i t o f p r o p o s a l s s u bmi t t e d f o r f u n d i n g . S p e c i a l g r a n t s , 

h o w e v e r , a r e a r e l a t i v e l y s m a l l p a r t o f t h e t o t a l USDA b u d g e t f o r 

c o o p e r a t i v e r e s e a r c h w i t h t h e s t a t e s , I n F Y S 6 , $ 2 8 . 5 m i l l i o n was 

p r o v i d e d t o USDA by t h e C o n g r e s s f o r s p e c i a l g r a n t s . 

C o m p e t i t i v e G r a n t s • T h e 1 9 7 7 F a r m B i l l i n i t i a t e d t h e USDA's 

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

to i n c r e a s e i n t h e i n t e r v e n i n g y e a r s . The USDA m o d e l e d i t s 

p r o g r a m a f t e r t h e N a t i o n a l S c i e n c e F o u n d a t i o n ' s a p p r o a c h t o g r a n t 

e v a l u a t i o n and a w a r d . T h e S t a t e A g r i c u l t u r a l E x p e r i m e n t S t a t i o n s 

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

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

t r a n s f e r r e d f r o m f o r m u l a - b a s e d f u n d i n g f o r t h e b a s e p r o g r a m s o f 

r e s e a r c h and t o p r o v i d e new r e s o u r c e s f o r t h e c o m p e t i t i v e g r a n t s 

p r o g r a m . 

I n g e n e r a l , c o m p e t i t i v e g r a n t s h a v e b e e n made a v a i l a b l e f o r 
f u n d a m e n t a l b i o l o g i c a l r e s e a r c h t h a t i s c r i t i c a l t o a g r i c u l t u r e . 
B e c a u s e o f t h e b a s i c n a t u r e o f t h i s w o r k , t h e USDA's p o l i c y 
a l l o w s c o m p e t i t i o n f r o m b o t h w i t h i n a n d o u t s i d e t h e t r a d i t i o n a l 
l a n d - g r a n t i n s t i t u t i o n s - S c i e n t i f i c p e e r s a r e a c t i v e l y I n v o l v e d 
i n a l l p h a s e s o f management, i n c l u d i n g h e l p i n g t o s e t t h e 
r e s e a r c h a g e n d a , e v a l u a t i n g p r o p o s a l s , a w a r d i n g g r a n t s and 
e v a l u a t i n g p r o g r e s s . 

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

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

a r e a s o f b i o l o g i c a l s c i e n c e . A m a j o r i n i t i a t i v e i n t h e a r e a o f 

b i o t e c h n o l o g y was p r o p o s e d by t h e A d m i n i s t r a t i o n and f i r s t f u n d e d 

by t h e C o n g r e s s i n FY85. The b i o t e c h n o l o g y i n i t i a t i v e i s s t i l l 

e m e r g i n g w i t h s t r o n g s u p p o r t by t h e Whi t e House O f f i c e o f S c i e n c e 

and T e c h n o l o g y P o l i c y a nd o t h e r s i n t h e A d m i n i s t r a t i o n . T h e 

c o m p e t i t i v e g r a n t s p r o g r a m h a s u n d e r g o n e s u b s t a n t i a l g r o w t h ; more 
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t h a n * 5 5 m i l l i o n w i l l be a w a r d e d i n FYS6. T h u s , a l m o s t 20 
p e r c e n t o f t h e USDA f u n d s d i s t r i b u t e d t o t h e s t a t e s t h r o u g h t h e 
C o o p e r a t i v e S t a t e R e s e a r c h S e r v i c e a r e now b e i n g a w a r d e d i n t h e 
c o m p e t i t i v e g r a n t s p r o g r a m . T h e s e g r a n t s c o m p l e m e n t f u n d i n g 
p r o v i d e d by o t h e r f e d e r a l r e s e a r c h a g e n c i e s s u c h a s NSF, HHS, EPA 
a n d t h e D e p a r t m e n t o f I n t e r i o r , f o r b r o a d , f u n d a m e n t a l 
a g r i c u l t u r a l r e s e a r c h . 
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APPENDIX I I 

NSF'S Program Oversight Process 
Report f o r FY 1985 

February 25, 1986 NSB 86-45 

O F F a C E O F T H E 
D I R E C T O R 

MEMORANDUM TO MEMBERS OF THE NATIONAL SCIENCE BOARD 

SUBJECT: ajinuajLjRepor^t__on t h e F o u n d a t i o n ' s 
Use o f Peer Review 

T h i s r e p o r t i s s u b m i t t e d i n a c c o r d a n c e w i t h t h e p o l i c y R e g a r d i n g 
Peer Review E n d o r s e d b y t h e NSB a t i t s 1 8 8 t h M e e t i n g on March 17-
18 , 1977 and Amended a t i t s 2 5 1 s t M e e t i n g on March 15-16, 1984 
w h i c h s t a t e s : 

V I . The D i r e c t o r s h a l l p r o v i d e t h e B o a r d no l e s s 
t h a n a n n u a l l y a r e p o r t o n t h e F o u n d a t i o n ' s 
u s e o f p e e r r e v i ew . Th i s r e p o r t sha 11 
i n c l u d e : 

A. A l i s t o f t h e s t a n d a r d c l a s s e s o f 
e x e m p t i o n f r om p e e r r e v i e w a n d 
i n f o r m a t i o n on t h e w a i v e r o f p e e r 
r e v i e w i n o t h e r c a s e s . 

B. Summary o f e x t e r n a l p e e r o v e r s i g h t 
c o m m i t t e e r e p o r t s . 

C. R e c o m m e n d a t i o n s f o r c h a n g e o r 
f u r t h e r c o n s i d e r a t i o n o f t h e 
F o u n d a t i o n * s p o l i c i e s o n p e e r 
r e v i e w . 

D. S u c h o t h e r i n f o r m a t i o n a s t h e 
D i r e c t o r may f e e l a p p r o p r i a t e . 

I t i s t h e p o l i c y o f t h e N a t i o n a l S c i e n c e F o u n d a t i o n t o 
make a v a i l a b l e , upon r e q u e s t , a 1 i s t by d i v i s i o n o f a l l 
r e v i e w e r s u s e d d u r i n g t h e p r e c e d i n g y e a r . 

The l i s t o f t h e s t a n d a r d c l a s s e s o f e x e m p t i o n f r o m p e e r r e v i e w i s 
p r e s c r i b e d i n NSF M a n u a l 10 g i v e n i n A t t a c h m e n t I . A l t h o u g h 
r e c a s t i n a new f o r m a t , t h e e x e m p t i o n s a r e t h e same as t h o s e 
g i v e n i n t h e r e p o r t p r e s e n t e d l a s t y e a r e x c e p t f o r t h e a d d i t i o n 
o f t h e words " o r u n d e r t h e a u s p i c e s o f i n t e r n a t i o n a l c o o p e r a t i v e 
s c i e n t i f i c p r o g r a m s " t o e x e m p t i o n 3 (b) c o v e r i n g p r o p o s a l s f o r 
c e r t a i n c o n f e r e n c e s , s y m p o s i a , and w o r k s h o p s . T h i s c h a n g e was 
made t o f a c i l i t a t e p l a n n i n g c o n f e r e n c e s i n i n t e r n a t i o n a l c o o p e r a -
t i v e p r o g r a m s . 
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I n FY 198 5 , t h e r e w e r e t h r e e c a s e s o f s p e c i a l w a i v e r o f p e e r 
r e v i e w . One was f o r t h e s u p p o r t o f t h e NAS-NRC N u m e r i c a l Da t a 
A d v i s o r y B o a r d . P r o p o s a l s f o r s u p p o r t o f NAS-NRC C o m m i t t e e s a r e 
u s u a l l y r e v i e w e d by t h e a p p r o p r i a t e NSF A d v i s o r y C o m m i t t e e , b u t 
i n t h i s c a s e so many d i f f e r e n t d i s c i p l i n e s a r e i n v o l v e d t h a t s u c h 
r e v i e w w o u l d be i m p r a c t i c a l . The o t h e r t wo were E a r t h S c i e n c e s 
p l a n n i n g p r o p o s a l s f o r m u l t i - i n s t i t u t i o n a l c o n s o r t i a t o manage 
l a r g e p r o j e c t s . These were I n c o r p o r a t e d R e s e a r c h I n s t i t u t i o n s 
f o r S e i s m o l o g y ( I R I S ) and Deep O b s e r v a t i o n and S a m p l i n g o f t h e 
E a r t h ' s C o n t i n e n t a l C r u s t (DOESECC) . S i n c e e a c h c o n s o r t i a 
i n v o l v e s e s s e n t i a l l y a l l o f t h e i n s t i t u t i o n s i n v o l v e d i n t h e s e 
a r e a s , r e v i e w e r s w o u l d h a v e c o n f 1 i c t s o f i n t e r e s t s . B o t h 
p r o j e c t s h a v e b e e n d i s c u s s e d e x t e n s i v e l y b y t h e A d v i s o r y Com­
m i t t e e f o r E a r t h S c i e n c e s and t h e NSB C o m m i t t e e on Programs and 
P l a n s . 

W i t h my a p p r o v a l a t t h e end o f 1985, t h e E n g i n e e r i n g D i r e c t o r a t e 
a nnounced t h a t i t w o u l d p r o v i d e a 1 i m i t e d amount o f s u p p o r t f o r 
p r o p o s a l s o f $30,000 o r l e s s t h a t i n v o l v e e x p l o r a t o r y r e s e a r c h 
w i t h o u t e x t e r n a l p e e r r e v i e w . T h i s i s an e x p e r i m e n t a l a p p r o a c h , 
l i m i t e d t o no more t h a n 5% o f any p r o g r a m ' s FY 1986 b u d g e t . The 
o b j e c t i v e i s t o p r o v i d e a r a p i d r e s p o n s e t o p r o p o s a l s t o e x p l o r e 
i n n o v a t i v e i d e a s . A f t e r a b o u t a y e a r , t h i s s p e c i a l p r o c e d u r e 
w i l l be e v a l u a t e d . The i n s t r u c t i o n s i s s u e d by t h e En g i n e e r i n g 
D i r e c t o r a t e a r e c o n t a i n e d i n A t t a c h m e n t I I . 

The a n n u a l summary o f e x t e r n a l p e e r o v e r s i g h t r e p o r t s i s c o n ­
t a i n e d i n A t t a c h m e n t I I I . 

T h e r e a r e no r e c o m m e n d a t i o n s f o r c h a n g e s i n p o l i c i e s on p e e r 
r e v i e w a t t h i s t i m e . 

E r i c h B l o t 
D i r e c t o r 

A t t a c h m e n t s 
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ATTACHMENT I, app. I I 

lional guHlplincs must be applied. 

a. Criterion of Need. Hvidcncc should he provided, if a 

new administrative structure is proposed, (hat il is needed to 

address scientilic problems in y manner <ir on a scale not 

possible with existing structures 

b. Criierion (>f Lou^-Riin^ic Potciiiial. Evidence should he 

provided of a mission wilh such potential for high scientilic 

productivity over an extended lime period that a signilicant 

number of excelicn! scienlisls are willing loconimit ihcir careers 

to it. 

122 Use of Peer Review 

122.1 General Policy 
The evaluations of formal proposals lor NSF funding must 

include external (to the Foundation) peer review, with the fol­

lowing exceptions: 

a. proposals submitted in response to those formal solic­

itations that are governed by Ihe Federal Acquisition 

Regulations. 

b. proposals to provide got)ds or services normally ob­

tained through prcKuremcnt mechanisms such as contracts, 

purchase orders, or requisitions, 

c. proposals for which peer review has been waived by the 

Director or a designee. The responsibie Assistant Direclor may, 

however, require peer review in particular eases. Situations for 

which peer review has been waived include: 

I. Ihc following cases which have been already effec­

tively peer reviewed: 

(a) incremental funding amendments (such as con­

tinuing grants) to awards within the time period and scope for 

which a prior commiimcnl was made on the basis of external 

|jcer review. 

(b) no cost extension of projecls. 

(e) supplements, as delined in PAM 404.5, including 

proposals submitted under international cooperative research 

programs for which support is requested to add an internationa! 

dimension to an active domestic research project presently 

funded by NSF wilhoul significantly changing the nature and 

scope of Ihc research. 

(d) awards to cover increased costs due to changes In 

NS)' grant administralion requirements or indirect cost 

adjustments. 

(e) awards (or which funds arc transferred to NSF by 

another agency lo augment specilic NSF awards. 

(f) awards occasioned by a Principal Investigator's 

change of institution, provided there is no substantial increase in 

level of funding or change in project objectives. 

(g) ship operations in support of peer reviewed 

projects. 

(h) services to a scientific community, the nature, 

quality, scope and cost of which have been examined within 

three years prior to the award by ihe appropriate advisory 

committee, (A copy of the perlinenl minutes wil! be inclutfcd 

instead of reviews,) 

2. The following cases where peer review is nol 
applicable: 

(a) proposals for Inlcrgovernniental Personnel Act 

(IGPA) awards. 

(b) services pnwidcd by another Federal agency in 

support of Polar Programs. 

(c) modifications, improvements, or additions to 

ships in the academic fleet when required for reasons of saf ety. 

(d) contracts and interagency agreements for surveys 

and data processing in support of the science resources statistics 

systems, for international scientific exchange programs and 

multinational scientific organizations, and for evaluation of fel­

lowship candidates. 

(e) proposals that (i) are not within the areas set forth 

for support in, or otherwise do not comply with the requirements 

of, the program announcement or solicitation under which they 

were submitted, and are not appropriate for transfer to other 

Foundation Programs; or (ii) are explicitly excluded by NSF 

policy as set down by the National Science Board or the Direc­

tor, NSF (e.g., clinical medical research, foreign institutions not 

meeting the criteria of PAM 330 "Support of Research In, or In 

Cooperation With, Foreign Countries"). These proposals are 

returned to the proposer rather than being declined without peer 

review. 

3. the following cases where peer review is impractica­

ble or too costly: 

(a) international travel grants either to an individual 

or an organization in support of a group. 

(b) awards for conferences, symposia, and work­

shops where reviews cannot be obtained from persons who are 

both knowledgeable and uninvolved or which are undertaken for 

planning and assessment or under the auspices of intemational 

cooperative scientific programs, 

(c) Logistic Support Only awards when no significant 

additional expenses are involved. 

(d) proposals of less than $20,(X)0 designed to cap­

italize on unexpected and short-lived natural phenomena when 

the responsible Assistant Director has determined that extemal 

peer review would resull in a delay which would make the 

research unfeasible. (A copy of such determination is lo be 

placed in the file instead of a review and copies ofthe determina­

tion are to be sent to the Director and the Division of Audit and 

Oversight.) 

d. proposals which present an extraordinary problem in 

obtaining external peer reviews. (In these few cases the deter­

mination whether external review is required is made by the 

Director or designee on a case-by-case basis. A copy of the 

determination is placed in the file instead of a review.) 

e. proposals which are withdrawn before decision. 
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NATIONAL S C I E N C E FOUNDATION 

WASHINGTON. D C, 20550 

ATTACHMENT I I , 
app. I I 

OFFtCE OF TME 
ASSISTANT DIRECTOR 

rOR ENGINEERINC AD/ENG BULLETIN NO. 85-25 

GRANTS AND CONTRACTS November 20 s 985 

SUBJECT Exped 1 ted Award, s or Novel Res ear ch 

One of the goals of the Engineering D i r e c t o r a t e i s t o provide an environment 
which v i i i s t i m u l a t e more c r e a t i v e and i n n o v a t i v e engineering research. As 
pa r t of t h i s e f f o r t , the D i r e c t o r a t e w i l l provide a l i m i t e d amount of support 
f o r proposals of $30,000 or less designed t o c a p i t a l i z e on o p p o r t u n i t i e s f o r 
e x p l o r a t o r y research a t academic i n s t i t u t i o n s . Such research includes work on 
the i n i t i a l elements of a subj e c t I n an emerging area of science or 
engineering, e x p l o r a t i o n of new ideas f o r c r o s s - d i s c i p l i n a r y approaches t o 
research by i n v e s t i g a t o r s from d i f f e r e n t f i e l d s of science/engineering, or 
e x p l o r a t i o n of new methodologies f o r conducting basic research on c u r r e n t 
s c i e n t i f i c and engineering problems. Proposals w i l l be evaluated i n a t i m e l y 
manner so t h a t work can commence as soon as po s s i b l e . The grants w i l l have a 
du r a t i o n of one year. 

The D i r e c t o r has authorized the Engineering D i r e c t o r a t e t o conduct an 
experiment i n making such awards w i t h o u t e x t e r n a l peer review. The amount of 
funds t h a t can be expended t h i s way i n any program i s l i m i t e d t o 5% of the 
program's F i s c a l Year 1986 c u r r e n t o p e r a t i n g plan. This i s an upper l i m i t ; 
the a c t u a l number of awards made i n any p a r t i c u l a r program w i l l depend on the 
q u a l i t y of proposals received. These funds are not t r a n s f e r a b l e among 
programs or d i v i s i o n s . 

An announcement w i l l be made t o p u b l i c i z e t h i s o p p o r t u n i t y and e x p l a i n 
procedures f o r s u b m i t t i n g proposals t o the research community. "Proposals w i l l 
have t o meet the c o n d i t i o n s set out i n Grants f o r S c i e n t i f i c ami Engineering 
Research (NSF 83-57) i n c l u d i n g a cover page, statement of other research 
support, and budget. The p r o j e c t d e s c r i p t i o n should be b r i e f ( j ^ o atore than 
two pages) and include a disc u s s i o n of the importance of the wor/., i t s 
e x p l o r a t o r y nature, and why i t i s important t h a t work proceed as soon as 
pos s i b l e . Only 2 copies o f the proposal are r e q u i r e d . I n v e s t i g a t o r s are 
encouraged t o discuss t h e i r ideas w i t h the a p p r o p r i a t e Program D i r e c t o r e i t h e r 
by l e t t e r or telephone p r i o r t o su b m i t t i n g a proposal. 

I f a Program D i r e c t o r receives a regular research proposal which might b e n e f i t 
from e x p l o r a t o r y work, the Program D i r e c t o r can suggest t h a t t h e proposer 
withdraw the e x i s t i n g proposal and resubmit an e x p l o r a t o r y research proposal 
which would meet the g u i d e l i n e s of t h i s i n i t i a t i v e . Grants funded under these 
p r o v i s i o n s are not renewable. However, a new proposal based on the 
e x p l o r a t o r y work done under t h i s grant may be submitted f o l l o w i n g the r e g u l a r 
proposal submission procedures which r e q u i r e peer review. 
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A l l proposals f o r exploratory research w i l l be logged i n t o the MIS upon 
rec e i p t . A special program reference code (9237 ) should be used to i d e n t i f y 
proposals as part of t h i s special i n i t i a t i v e . Procedures f o r processing 
exploratory research proposals w i l l p a r a l l e l those used f o r 
conferences/workshops t h a t do not have review. A Form 7 s h a l l be used and i t 
s h a l l contain a n o t a t i o n that t h i s proposal i s not subject to external peer 
review i n accordance w i t h Engineering B u l l e t i n 85-25, In a d d i t i o n , there 
should be a discussion of the merits of the proposal which j u s t i f y the 
proposed action (award oi; d e c l i n e ) , and an explanation of why the Prograin 
Director believes the proposal meets the c r i t e r i a f o r exploratory research. 
Proposals should be evaluated on the basis of the idea presented rather than 
the Program Director's personal knowledge of the P.I. D i v i s i o n Directors are 
expected to monitor t h i s c a r e f u l l y . Any guidance concerning a p a r t i c u l a r 
proposal given to a Program Director p r i o r to his/her recommendation f o r award 
or d e c l i n a t i o n s h a l l be i n w r i t i n g and included i n the proposal jacket. I t i s 
expected t h a t these proposals w i l l be evaluated by the Program O f f i c e r w i t h i n 
one month of r e c e i p t by NSF. 

A l l jackets roust be signed by the D i v i s i o n Director t o indicate cognizance of 
the proposed a c t i o n , to confirm that the topic of the award i s appropriate f o r 
the program involved, and t h a t correct procedures have been followed. The 
D i v i s i o n Director i s expected t o act on the Program Director's recommendation 
w i t h i n 2 days. A copy of the Program Director's j u s t i f i c a t i o n f o r 
recommending an award and the extra copy of the proposal should be forwarded 
to AD/ENG when the jacket i s sent t o the D i v i s i o n of Grants and Contracts. 

Program Directors are encouraged to use t h i s a u t h o r i t y i n appropriate 
circumstances to enable a quick response. I t i s expected that proposers who 
are to get an award w i l l be n o t i f i e d by telephone by the Program Director. 
I n i n s t i t u t i o n s which have an Organizational Prior Approval System (OPAS) and 
which are prepared to exercise the 90 day pre-award prov i s i o n , the p r i n c i p a l 
investigator w i l l be able to s t a r t as soon as the i n s t i t u t i o n authorizes the 
90 day pre-award process. 

The experimental use of t h i s procedure w i l l be evaluated a f t e r i t has operated 
f o r a period of time to decide whether or not i t i s e f f e c t i v e i n f u l f i l l i n g 
the goal of es t a b l i s h i n g a more innovative and creative engineering research 
c u l t u r e . Grantees w i l l be requested to provide a b r i e f f i n a l report which 
w i l l summarize s i g n i f i c a n t f i n d i n g s r e s u l t i n g from the exploratory work, and 
the p r i n c i p a l investigator's assessment of what f u r t h e r work can be done on 
the research t o p i c and the Impact t h i s work w i l l have on i t s p a r t i c u l a r f i e l d 
of engineering. These reports w i l l be used f o r p u b l i c i t y and to evaluate the 
merit of the program. Program Directors are expected to i d e n t i f y s i g n i f i c a n t 
research r e s u l t s from these awards which can be used for p u b l i c i t y and forward 
these news items t o Mrs. Mary Poats. 

Assistant Director 
f o r Engineering 

D i s t r i b u t i o n : 



NATIONAL S C I E N C E FOUNDATION ATTACHMENT I I I 

WASHINGTON, D C. 20550 app. I I 

D i v i s i o n o f A u d i t and O v e r s i g h t 

MEMORANDUM 

DATE: F e b r u a r y 19, 1986 

REPLY TO 
ATTN OF: D i r e c t o r , DAO 

SUBJECT: FY 1985 E x t e r n a l Peer O v e r s i g h t Reviews 

V I A : C o n t r o l l e r j j j - ^ 

TO: D i r e c t o r 

A t t a c h e d i s t h e summary r e p o r t on E x t e r n a l Peer O v e r s i g h t f o r FY 

1985 p r e p a r e d b y t h e D i v i s i o n o f A u d i t and O v e r s i g h t . 

Jerome H, F r e g e a u 

A t t a c h m e n t 

c c : E x e c u t i v e C o u n c i l 
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NATIONAL S C I E N C E FOUNDATION 

WASHINGTON. D C 20550 

D i v i s i o n o f A u d i t and O v e r s i g h t 

MEMORANDUM 

DATE: F e b r u a r y 19, 1986 

REPLY TO 
ATTN OF: Head, O v e r s i g h t S e c t i o n , DAO 

SUBJECT: FY 1985 Summary o f E x t e r n a l Peer O v e r s i g h t Reviews 

The a t t a c h e d r e p o r t f u l f i l l s t h e DAO r e s p o n s i b i l i t y , ass i g n e d i n 
NSF Manual No. 1 , A D M - V I I I - 3 0 0 ( f o r m e r l y NSF C i r c u l a r No. 147) , 
t o p r e p a r e t h e a n n u a l summary o f ex t e r n a l p e e r o v e r s i g h t r e v i e w 
f o r t h e D i r e c t o r t o t r a n s m i t t o t h e NSB. 

D u r i n g FY 1985 e x t e r n a l p e e r o v e r s i g h t c o m m i t t e e s r e v i e w e d 36 NSF 
pr o g r a m s and p r o v i d e d a pos i t i v e e v a l u a t i on o f t h e t e c h n i c a l 
s t e w a r d s h i p f o r e a c h . , 

TO D i r e c t o r DAO 

James J Z w o l e n i k 

A t t a c h m e n t 
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F e b r u a r y 18^ 1986 

SUMMARY 

EXTERNAL PEER OVERSIGHT REVIEWS 

E x t e r n a l p e e r o v e r s i g h t commi t t e e s r e v i ewed 
t h e t e c h n i c a l management o f 36 NSF p r o g r a m s 
and r e n d e r e d a w r i t t e n , pos i t i v e e v a l u a t i o n 
f o r e a c h p r o g r a m . 

I n t r o d u c t i o n 

NSF C i r c u l a r No. 14 7 on " E x t e r n a l P e e r O v e r s i g h t " r e q u i r e s a 
t r i e n n i a l p r o g r a m r e v i e w by an e x t e r n a l p e e r o v e r s i g h t c o m m i t t e e 
f o r e a c h p r o g r a m i n t h e F o u n d a t i o n . 1 The p u r p o s e o f t h e s e 
r e v i ews i s t o p r o v i d e NSF management w i t h an a d v i s o r y a p p r a i s a l 
o f t h e t e c h n i c a l s t e w a r d s h i p i n e a c h p r ogram. E x t e r n a l p e e r 
o v e r s i g h t commi t t e e s t r a nsm i t t h e i r r epo r t s t o t h e D i r e c t o r 
t h r o u g h o u t t h e f i s e a l y e a r . A n n u a l l y t h e D i v i s i o n o f A u d i t and 
O v e r s i g h t (DA 0) p r e p a r e s a summary o f t h e s e e x t e r n a l p e e r 
o v e r s i g h t r e p o r t s f o r t h e D i r e c t o r t o t r a n s m i t t o t h e N a t i o n a i 
S c i e n c e B o a r d . 

FY 1985 E x t e r n a l Peer O v e r s i g h t R e p o r t s 

Th i r t y - s i x r e p o r t s were r e c e i v e d c o v e r i n g FY 19 8 5 e x t e r n a l p e e r 
o v e r s i g h t r e v i e w f i n d i n g s . A l l r e v i e w e d p r o g r a m s a p p e a r i n t h e 
l e f t - h a n d c o l u m n o f T a b l e 1 ( a t t a c h e d ) and a r e d i s t r i b u t e d among 
d i r e c t o r a t e s as f o l l o w s : 

AAEO 5 MPS 10 
BBS 15 SEE 0 
ENG 4 STIA 2 

F i i t y - o n e r e v i e w s were s c h e d u l e d by t h e d i r e c t o r a t e s f o r FY 198 5. 
Th i r t y - s i x w e r e submi t t e d g i v i n g a s u b m i s s i o n r a t e o f 70%. Of 
t h e 15 s c h e d u l e d b u t n o t s u b m i t t e d , 7 were n o t r e q u i r e d u n t i l FY 
1986 o r l a t e r and r e p r e s e n t no p r o b l e m . Of t h e r e m a i n i n g 8, 3 
p r o g r a m s i n t h e D i v i s i o n o f I n f o r m a t i o n S c i e n c e and T e c h n o i o g y , 
BBS, w e r e o v e r d u e i n FY 1 9 8 5 a n d 5 S T I A p r o g r a m s (3 i n t h e 

1 On J u l y 1 2, 1985 NSF Manual No. 1 , ADM V I I I , S u b c h a p t e r 
3 0 0 , r e p l a c e d NSF C i r c u l a r No. 147. The s u b s t a n c e o f 
t h e r e q u i r e m e n t s rema i n s t h e same. 
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D i v i s i o n o f P o l i c y R e s e a r c h and A n a l y s i s and 2 i n t h e D i v i s i o n o f 
Sc i e n c e R e s o u r c e s S t u d i e s ) w e r e d u e i n FY 19 8 5. DAO h a s no 
r e c o r d o f a p p r o v a 1 f o r t h e s e 8 p o s t p o n e m e n t s . A l l e i g h t 
d e l i n q u e n t p r o g r a m s have s c h e d u l e d o v e r s i g h t r e v i e w s f o r FY 1986. 

C o m p l e t e n e s s o f t h e FY 1985 R e p o r t s 

A l l r e v i e w s e m p h a s i z e t h e t e c h n i c a l ( d i sc i p l i n a r y ) a s p e c t s o f 
p r o g r a m management -

The r e v i e w e l e m e n t s p r e s c r i b e d i n NSF C i r c u l a r No. 147 a r e c o l u m n 
h e a d i n g s i n T a b l e 1 , w h i c h i s a c h e c k f o r c o m p l e t e n e s s . Two o f 
t h e 36 r e p o r t s ( 6 % ) made no answer t o one o r more o f t h e r e q u i r e d 
q u e s t i o n s i n E l e m e n t 3. T h i s i s o n l y h a l f t h e number o f r e p o r t s 
w h i c h omi t t e d one o r more q u e s t i o n s i n FY 1984. I n g e n e r a l b o t h 
t h e c o m p l e t e n e s s a n d t h e q u a l i t y o f r e s p o n s e s t o r e q u i r e d 
q u e s t i o n s have impr oved n o t i c e a b l y o v e r t h e l a s t s e v e r a l y e a r s . 

G e n e r a l i z a t i o n s and N o t a b l e Comments i n t h e 
Peer O v e r s i g h t R e p o r t s 

The ma t e r i a l p r e s e n t e d b e l o w i s d i v i d e d i n t o t h e c o n s t i t u t i v e 
e l e m e n t s r e q u i r e d by NSF C i r c u l a r No. 147 f o r each p e e r o v e r s i g h t 
r e p o r t . 

ELEMENT 1 - A BRIEF DISCUSSION OF THE WAY I N WHICH THE REVIEW WAS 
CONDUCTED. 

Responses t o t h i s q u e s t i o n i n d i c a t e a v a r i e t y o f c o m m i t t e e 
o r g a n i z a t i o n s and o p e r a t i o n s . Many commi t t e e s h e l d i n - d e p t h 
p r o g r a m b r i e f i n g s p r i o r t o s t u d y i n g j a c k e t s ; o t h e r s d i d n o t ; and 
t h e r e was a d i s t r i b u t i o n b e t w e e n t h e s e e x t r e m e s . Program r e v i e w 
commi t t e e s i z e r a n g e d b e t w e e n 2 (8 i n s t a n c e s ) and 11 members ( 1 
i n s t a n c e ) . The m e d i a n - s i z e c o m m i t t e e h ad 4 m e mbers. M o s t 
o v e r s i g h t r e v i e w s w e r e p e r f o r m e d by F o u n d a t i o n a d v i s o r y c o m m i t ­
t e e s o r subcommi t t e e s augmented by a few a d d i t i o n a l e x p e r t s t o 
e n s u r e b r e a d t h o f r e v i e w . 

ELEMENT 2 - THE NUMBER OF JACKETS REVIEWED AND THE WAY IN "WHICH 
THEY WERE SELECTED. 

The number o f j a c k e t s r e v i ewed f o r a s i n g l e r e s e a r c h p r ogram 
r a n g e d f r o m 7 t o 148. A t l e a s t 1,260 j a c k e t s ( l o w e r 1 i m i t ) w ere 
r e v i e w e d . 

No un i f o rm p r o c e d u r e f o r s a m p l e s e l e c t i o n o p e r a t e s a c r o s s 
p r o g r a m s • The r e v i e w c o m m i t t e e s d e s i g n e d t h e i r s a m p l e s t o 
a d d r e s s t h o s e po i n t s j u d g e d t o be i m p o r t a n t i n t h e p r o g r a m s . 

A-25 



3 

ELEMENT 3 - THE ANSWERS TO THE SPECIFIC QUESTIONS ASKED I N 3.e. 

OF NSF CIRCULAR NO. 1 4 7 — 

( i ) I S THE REVIEW PROCESS FUNCTIONING PROPERLY I N TERMS OF 
THE SELECTION OF AN APPROPRIATE NUMBER OF TECHNICALLY QUALIFIED 
REVIEWERS AND ADEQUATE QUALITY AND FREEDOM FROM B I A S OF THE 
REVIEWS? (NOT APPLICABLE TO NATIONAL CENTERS, LOGISTICS SUPPORT, 
ETC.) 

A l l c o m m i t t e e s r e s p o n d e d t o t h i s q u e s t i o n . T h e i r 
r e p l i e s i n g e n e r a l were p o s i t i v e . 

One commi t t e e r e p o r t e d t h a t r e v i e w o f " g r o u p p r o p o s a l s " d i d 
n o t f o l l o w NSF r e q u i r e m e n t s . (DAO d e t e r m i n e d t h a t d o c u m e n t a t i o n 
on g r o u p p r o p o s a l s may n o t have been as c l e a r as po ss i b l e i n t h i s 
p r o g r a m . The c o g n i z a n t D i v i s i o n D i r e c t o r h a s i n t r o d u c e d new 
d o c u m e n t a t i o n wh i c h shows e x p l i c i t l y how NSF r e q u i r e m e n t s a r e 
b e i n g f o l l o w e d . ) 

I n t e r e s t i n g l y , a b o u t h a l f o f t h e commi t t e e s a I s o mad e one o r 
more o f t h e f o l l o w i n g p o i n t s a l o n g w i t h t h e i r p o s i t i v e r e s p o n s e s : 

Low ad hoc r e v i e w e r r e s p o n s e r a t e . 

I n s u b s t a n t i a l c h a r a c t e r o f some ad hoc r e v i e w s . 

P a n e l summaries n o t s u b s t a n t i a l , u n i n f o r m a t i v e . 

A l t h o u g h t h e s e t h r e e o b s e r v a t i o n s c o n c e r n a c t i o n s o f t h e r e l e v a n t 
r e s e a r c h c o m m u n i t y , r e v i e w c o m m i t t e e s a l s o a l e r t e d NSF t o i n s i s t 
on a d e q u a t e numbers o f " q u a l i t y " r e v i e w s . 

( i i ) (a) ARE THE DECI SIONS OF THE PROGRAM OFFICER UNDER­
STANDABLE FROM THE DOCUMENTATION ACCOMPANYING A RECOMMENDATION? 

(b) ARE THE DECISIONS APPROPRIATE AS TO AWARD OR 
DECLINATION AND AS TO SCOPE, DURATION, AND SIZE OF THE PROJECT? 

(C) D I D PROGRAM OFFICERS TAKE INTO ACCOUNT THE P I ' S 
PERFORMANCE ON PRECEDING AWARDS? (DOCUMENTATION SHOULD BE I N THE 
GRANT FOLDER, SPECIFICALLY ON NSF FORM 7, "REVIEW RECORD.") 

A l l c o m m i t t e e s r e s p o n d e d t o p a r t s (a) and ( b ) o f 
t h i s q u e s t i o n . F o r p a r t ( a ) r e g a r d i ng d o c u m e n t a t i o n , t h e 
c o m m i t t e e s f o u n d t h e s t a n d a r d o f d o c u m e n t a t i o n i n p r o g r a m j a c k e t s 
r a n g e d f r o m a c c e p t a b l e t o w e l l - d o c u m e n t e d . Wi t h i n t h i s a c c e p t ­
a b l e r a n g e , one commi t t e e c i t e d some i n s t a n c e s o f do cume n t 

omi s s i on a n d s l o p p i n e s s ; a n o t h e r commi t t e e a s k e d f o r f u l I e r 
d o c u m e n t a t i o n t o s u b s t a n t i a t e d e c i s i o n s o n " b o r d e r l i n e " p r o ­
p o s a l s ; and a n o t h e r n o t e d an u n e v e n n e s s i n t h e r e v i e w a n a l y s i s on 
NSF Form 7. 
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F o r p a r t ( b ) o f t h i s q u e s t i o n o n w h e t h e r t h e 
p r o g r am d e c i s i o n s we r e a p p r o p r i a t e , no c o m m i t t e e d i sag r e e d 
o u t r i g h t w i t h any award o r d e c l i n a t i o n . However, one commi t t e e 
i n r e v i e w i ng t w o p r o g r a m s i n d i c a t e d t h a t i t " q u e s t i o n e d " 2-3 
d e c i s i o n s . T h i s i s t h e c l o s e s t any c o m m i t t e e came t o d i s a g r e e i n g 
w i t h a d e c i s i o n . These 2-3 r e p r e s e n t 0.2-0.3% o f t h e d e c i s i o n s 
r e v i e w e d i n FY 198 5. One c o m m i t t e e f o u n d t h a t t h e b u d g e t r a n g e 
on a w a r d s was r a t h e r n a r r o w ; a n d , a n o t h e r t h a t some d e c i s i o n s on 
r e d u c e d b u d g e t s and on c o n t i n u i n g v e r s u s y e a r - b y - y e a r g r a n t s were 
n o t e n t i r e l y c l e a r . 

O n l y 21 r e v i e w s a d d r e s s e d p a r t ( c ) by com m e n t i n g 
n e g a t i v e l y o r p o s i t i v e l y o r by n o t i n g t h e a p p l i c a t i o n o f t h i s 
r e q u i r e m e n t f o r t h e f u t u r e. Th i s 60% r e s p o n s e r a t e and t h e 
c o n t e n t o f t h e r e s p o n s e r e f l e c t t h e f a c t t h a t t h e NSF o f f i c i a l 
r e q u i r e m e n t f o r d o c u m e n t a t i o n on pr e v i o u s l y suppo r t e d r e s e a r c h 
was i s s u e d May 29 , 1984--8 m o n t h s i n t o FY 1984 w h i c h was t h e b a s e 
y e a r f o r mos t o f t h e e x t e r n a l p e e r o v e r s i g h t r e v i ews c o m p l e t e d i n 
FY 1985. 

( i i i ) ARE ANY SIGNIFICANT IMBALANCES SEEN IN THE PROGRAM(S) 
UNDER REVIEW SUCH AS SIZE VERSUS NUMBER OF AWARDS, SUBJECT MATTER 
D I S T R I B U T I O N OF AWARDS, AGE, OR GEOGRAPHIC D I S T R I B U T I O N OF 
PRINCIPAL INVESTIGATORS/PROJECT DIRECTORS? 

T h e r e s p o n s e r a t e h e r e wa s 1 0 0 % . Mo s t f o u n d a n 
" a p p r o p r i a t e b a l a n c e " o r r e p o r t e d "no s i g n i f i c a n t i m b a l a n c e s 
o v e r a l l " - - f r e q u e n t l y a d d i n g " u n d e r c u r r e n t b u d g e t s . " Some t o o k 
t h i s o p p o r t u n i t y t o i d e n t i f y new r e s e a r c h a r e a s w h i c h f a l l w i t h i n 
t h e s c o p e o f t h e p r o g r a m and wh i c h d e s e r v e new a n d / o r i n c r e a s e d 
emphas i s . Commi t t e e s r e v i e w i n g 5 p r o g r a m s i n BBS f o u n d a "non-
r i s k " b i a s i n muc h o f t h e f u n d i n g . S i x r e v i ews ad v i sed t h a t 
young i n v e s t i g a t o r s s h o u l d n o t be p e n a l i z e d f o r t h e i r l a c k o f 
e x p e r i e n c e ; s i nee t h e r e wa s no s u g g e s t i on o f s u c h a b i a s , t h i s 
r e m a r k i s a c a u t i o n a r y w a r n i n g . 

( i v ) W I T H I N THE L I M I T S OF I T S BUDGET, I S (ARE) THE PRO­
GRAM (S) MEETING THE OBJECTIVES SET BY NSF? ( I F P O S S I B L E , 
OVERSIGHT REVIEW SHOULD COMMENT ON THE RESULTS COMING FROM THE 
PROJECTS SUPPORTED BY THE PROGRAM.) 

A l m o s t a l l r e p l i e d " y e s , w i t h i n l i m i t a t i o n s o f c u r r e n t 
b u d g e t s . " C o m m i t t e e r e p l i e s were f r e q u e n t l y b a s e d upon i n d i v i -
d u a l j u d g m e n t s o f t h e i m p a c t o f NSF s u p p o r t on t h e i r f i e l d s — 
many t i m e s r e l y i n g on j o u r n a l p u b l i c a t i o n s . However, sometimes 
t h e b a s i s o f t h e commi t t e e j u d g m e n t on i m p a c t w a s n ' t e x p l i c i t l y 
s t a t e d . Some r e p o r t e d i n s u f f i c i e n t t ime a n d / o r d a t a t o a l l o w 
f u l l o r a d e q u a t e c o n s i d e r a t i o n o f t h e s i g n i f i c a n c e o f r e s u l t s 
f r o m p r o j e c t s s p o n s o r e d b y t h e p r o g r am. Two p r o g r am r e v i ews 
f a i l e d t o r e s p o n d t o t h i s q u e s t i o n ; f i v e made a p a r t i a l r e s p o n s e . 
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( v ) ARE THERE ANY ADDITIONAL QUESTIONS WHICH SHOULD BE 
ADDRESSED I N AN OVERSIGHT REVIEW? (ASSISTANT DIRECTORS MAY WISH 
TO ASK ADDITIONAL QUESTIONS SUCH AS ONES RELATING TO THE BALANCE 
BETWEEN THE PROGRAM(S) UNDER REVIEW AND OTHER PROGRAMS IN NSF OR 
OTHER AGENCIES AND TO CHANGES TAKING PLACE I N A FIELD WHICH WILL 
AFFECT FUTURE PROGRAM BALANCE.) 

I n some i n s t a n c e s , a d d i t i o n a l q u e s t i o n s w e r e p o s e d t o 
r e v i e w c o m m i t t e e s and were a n s w e r e d w i t h i n a p r o g r a m - s p e c i f i c 
c o n t e x t . I n o t h e r i n s t a n c e s , t h e r e v i e w commi t t e e f o r m u l a t e d i t s 
own q u e s t i o n s and i n c l u d e d r e p l i e s h e r e . O n l y 36% o f t h e r e p o r t s 
a d d r e s s e d a d d i t i o n a l q u e s t i o n s . 

ELEMENT 4 - AN OVERALL EVALUATION OF THE STEWARDSHIP OF THE 
FOUNDATION STAFF I N MANAGING THE PROGRAM. 

P o s i t i v e e v a l u a t i o n s t a t e m e n t s w e r e made on t h e t e c h n i c a l 
management o f a l l p r o g r a m s u n d e r r e v i e w . T h e r e were no i n d i c a -
t i o n s o f u n s a t i s f a c t o r y t e c h n i c a l management a l t h o u g h t h e r e was 
one r a t h e r n e g a t i v e c a s e . O v e r a l l , t h e r e was s t r o n g e n d o r s e m e n t 
o f t h e p e r f o r m a n c e o f t h e t e c h n i c a l s t a f f . 

ELEMENT 5 - ANY OTHER POINTS THE OVERSIGHT COMMITTEE WISHES TO 

ADDRESS. 

A b o u t 8 0 % o f t h e r e v i ews m e n t i o n e d m a t t e r s o f p a r t i c u l a r 
c o n c e r n t o t h e o v e r s i g h t commi t t e e . Most f r e q u e n t l y t h e s e w e r e 
e l a b o r a t i o n s o r d eve 1 o p m e n t s o f p o i n t s t r i g ge r e d b y e a r l i e r 
q u e s t i o n s . The t o p i c s were v e r y d i v e r s e . I n c o n t r a s t t o FY 1984 
when t h e p r ogram r e v i e w s w e r e p r i n c i p a l l y c o n c e r n e d a b o u t more 
p r o g r a m f u n d s , FY 1985 showed a much b r o a d e r r a n g e o f c o n c e r n s -

DAO C o n c l u s ions/Recommendat i o n s 

E a s e d on t h e 36 E x t e r n a l Peer O v e r s i g h t R e v i e w s r e c e i v e d i n FY 
1985, DAO makes t h e f o l l o w i n g c o n c l u s i o n s and r e c o m m e n d a t i o n s : 

1 . NO MAJOR PROBLEMS WITH PEER REVI EW AND THE NSF DECISION­
MAKING PROCESSES WERE IDENTIFIED I N THE FY 198 5 EXTERNAL PEER 
OVERSIGHT REPORTS. 

2. O v e r s i g h t r e v i e w r e p o r t s h a v e i m p r o v e d t r e m e n d o u s l y i n 
p r e s e n t a t i o n and u s e f u l n e s s o v e r t h e l a s t s e v e n f i s e a l y e a r s. 
Howeve r , DAO f e e l s t h a t c l o s e r a d h e r e n c e t o t h e r e p o r t f o r m a t 
s p e c i f i e d i n NSF M a n u a l No. 1 w o u l d f a c i l i t a t e m o r e c o m p l e t e 
c o m m u n i c a t i o n b e t w e e n t h e o v e r s i g h t c o m m i t t e e and ESSF management. 

RECOMMENDATION: E x t e r n a l p e e r o v e r s i g h t r e v i e w 
commi t t e e s s h o u l d be s t r o n g l y e n c o u r a g e d t o o b s e r v e t h e 
r e p o r t r e q u i r e m e n t s as s e t o u t i n NSF M a n u a l No. 1 , 
ADM-VI11-360 and t o f o r m a t t h e i r r e p o r t s a c c o r d i n g t o 
t h e s e r e q u i r e m e n t s . 
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3. C o m p a r a t i v e l y few r e v i e w c o m m i t t e e s have r e c e i v e d a s e t o f 
q u e s t i o n s r e l a t e d e i t h e r t o p r i o r i t y s e t t i n g w i t h i n o r among 
p r o g r a m s o r t o t h e i d e n t i f i c a t i o n o f changes w h i c h w i 1 1 a f f e c t 
t h e f u t u r e b a l a n c e i n a p r o g r a m o r among a s e t o f p r o g r a m s . 

RECOMMENDATION: I n v i e w o f ma n ag emen t n e e d s t o 
e s t a b l i s h p r i o r i t i e s and t o p l a n , A s s i s t a n t D i r e c t o r s 
s h o u l d c o n s i d e r more e f f e c t i v e d e p l o y m e n t o f s p e c i f i c 
q u e s t i o n s . 

James J . Z w o l e n i k 
Head, O v e r s i g h t S e c t i o n 

D i v i s i o n o f A u d i t and Overs i g h t 

A t t a c h m e n t s T a b l e 1 
NSF C i r c u l a r No. 147 
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e v a l u a t i o n o f t h e q u a l i t y o f t h e I n v e s t i g a t o r s p r e v i o u s r e s e a r c h a c c o m p l i s h m e n t s . T h i s i s w e l l i n t o 
FY 1984, t h e y e a r most e x t e r n a l o v e r s i g h t c o m m i t t e e s r e v i e w e d . 
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Equ ipment 

- S o f t ware S y s t e m s 
S c 1 e n c e 

- S p e c i a l P r o j e c t s 

b c £ 

X X X 

X X 

X X 

X X 

X X X 

1 NSF C i r c u l a r No. 147 imposes no r e q u i r e m e n t on NSF management t o a s k add i t i o n a l q u e s t i o n s nor-
f o r t h e r e v i ew c o m m i t t e e t o pose any. 

£ NSF C i r c u l a r No. 1£9 ' Rev. 3) r e q u i r e d program o f f i c e r s on May 29, 1984 t o document t h e i r own 
e v a I u a t i o n o f t h e q u a l i t y o f t h e i n v e s t i g a t o r s p r e v i ous r e s e a r c h a c c o m p l i s h m e n t s . T h i s i s we11 i n t o 
FY 1984, t h e y e a r most e x t e r n a l o v e r s i g h t c o m m i t t e e s r e v i e w e d . 
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E i ement i E1 ement ci E1 ement 3 E l ement 4 

Rep o r t e d # S P E C I F I C P r o v i d e d 

D1vi s i o n / Di s c u s s e d J a c k e t s G U E S r I ( 3 N S O v e r a l 1 

Program How Review 
Conducted 

Reviewed and 
How S e 1 e c t e d < i ) < i i ) ( i i i ) ( i v ) ( v ) 1 

E v a l u a t i o n 
o f S t e w a r d s h i p 

a b c £ 

DMR 

- P o l y m e r s X X X X X 0 X X 0 X 

- C e r a m i c s & X X X X X X X X 0 X 
E l e c t r o n i c M a t e r i a l s 

- Met a 1 1 u r g y X X X X X X X X 0 X 

PHY 

- Rt om i c, Mo1ecu1ar, K X X X X X X X 0 X 
S Plasma P h y s i c s 

1 NSF C i r c u l a r No. 147 imposes no r e q u i r e m e n t on NSF management t o a s k add i t i o n a 1 q u e s t i o n s nor 
f o r t h e r e v i e w commi11ee t o pose any. 

£ NSF C i r c u l a r No. 129 (Rev. 3) r e q u i r e d program o f f i c e r s on May 29, 1984 t o document t h e i r own 
e v a l u a t i on o f t h e q u a l i t y o f t h e i n v e s t i g a t o r s p r e v i ous r e s e a r c h accomp l i shment s. T h i s i s w e l l i r i t o 
FY 1984, t h e y e a r most e x t e r n a l o v e r s i ght comm i 11 e e s r e v i ewed. 



e 

E l e m e n t 1 Element Element 3 E l e m e n t 4 

D i V i s i on/ 
Prograni 

Di s c u s s e d 
How Review 
Conducted 

Repo r t e d # 
J a c k e t s 
Reviewed and 
How S e l e c t e d 

S P 
Q U 

( i ) 

E C I F I 
E S T I 0 N 

< i i ) ( i i i ) ( i v ) 

C 
S 

(V) 1 

Prov i ded 
• v e r a l 1 
E v a l u a t i o n 
o f S t e w a r d s h i p 

a b c £ 

DRI I 

- M i n o r i t y R e s e a r c h 
I n i t i a t i ci n 

X X X X X n/a X X Q X 

- R e s e a r c h Improvement 
i n Mi nor i t y I n s t i t u-
11 ons 

X X X X X X X X 0 X 

1 NSF C i r c u 1 a r No. 147 imposes no r e q u i r e m e n t on NSF management t o a s k a d d i t i o n a l q u e s t i o n s nor 
f o r t h e r e v i e w c o m m i t t e e t o pose any. 

NSF C i r c u l a r No, lc.'9 (Rev. 3) r e q u i r e d program o f f i c e r s on May 29, I S 8 4 t o document t h e i r own 
e v a 1 u a t i o n o f t h e q u a l i t y o f t h e i n v e s t i gat o r s p r e v i o u s r e s e a r c h accomp1i shments. Th i s i s we I 1 i n t c> 
FY 1984, ttie year' most e x t e r n a 1 o v e r s i g h t comfni t t e e s r e v i e w e d . 
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Key t o T a b l e 1: 

P r o g r a m s u n d e r r e v i e w a p p e a r i n t h e f a r l e f t c o l u mn. fln "X" i n d i c a t e s t h e e l e m e n t i s f u l l y 

c o v e r e d i n t h e r e v i e w c o m m i t t e e ' s r e p o r t ; means p a r t o f t h e e l e m e n t i s i n t h e r e p o r t ; 

and "•" means t h e e l e m e n t i s m i s s i n g f r o m t h e r e p o r t . 

F o r s p e c i f i c q u e s t i o n ( v ) u n d e r E l e m e n t 3 a d d i t i o n a l q u e s t i o n s w e r e n o t a l w a y s s u g g e s t e d 
by NSF o r by t h e o v e r s i g h t c o m m i t t e e s o t h a t t h e a b s e n c e o f any a n s w e r t o t h i s q u e s t i o n 
d o e s not n e c e s s a r i l y mean t h a t t h e r e v i e w c o m m i t t e e f a i l e d t o a d d r e s s p a r t o f i t s t a s k . 
S i m i l a r l y t h e o p p o r t u n i t y f o r t h e comrni11ee t o a d d r e s s o t h e r p o i n t s u n d e r E l e m e n t 5 was 
not a l w a y s u s e d and f o r t h i s r e a s o n T a b l e 1 d o e s not r e p o r t on E l e m e n t 5. 

> I 

CO 



1 
Office ofthe Direclor 

ashinglon, D. C. 20550 

(Revision 1) 

ADMINISTRATION AND MANAGEMENT April24. 1984 

Subject: External Peer Oversight 

1. Purpose. This Circular sets forth the guidelines for 
external peer oversight of Foundation programs. 

2. Cancellation. This Circular cancels NSF Circular 147, 
dated January 17, 1979. 

3. Policy. 
a. General PoUcy. Each program shall be reviewed 

periodically by outside experts knowledgeable in the area 
of the program in order lo provide NSF management with 
an advisory appraisal ofthe technical, as distinct from the 
administrative, stewardship by the NSF. This review is in 
addition to Jhe peer reviews of particular proposals. 

b. Oversight Commillee Membership. Foundation advi­

sory committees or panels (or subgroups], augmented by 
addilional experts when needed to ensure adequate review, 
may be used to perform oversight review. If an ad hoc 
group is used, members should be selected in accordance 
with the cnteria for selection of advisory committee mem­
bers descnbed in NSF Circular 132, "Peer Review and 
Guidelines for the Evaluation of Proposals." It is desirable 
lhat one or more of the experts be from subareas olher 
than the subarea being reviewed to ensure that the review is 
conducted in the context of related Foundation programs 
(e.g., an experimental physicist should be part ofthe group 
reviewing the Theoretical Physics program]. Members of 
the review groups will be appointed in the same manner as 
members of advisory committees. Membership of these com­
mittees will be published in the NSF Annual Report. 

c. Re\'iew Cycle. Each program shall be reviewed at 
least once every 3 years. At the beginning of each fiscal 
year. Assistant Directors will prepare a plan for the reviews 
to be conducted thai year and submit this plan lo the Director 
after discussion wiih the Office of Audit and Oversight. 
The plan will include a list of all of the programs of the 
Directorate, month and year when each was last reviewed, 
the expected scheduies for the reviews to be conducted 
during the year, identification of the reviewing group, and 
the expected year of the next review for those programs not 
being reviewed during the current year. 

Where the NSF program structure is not an appropri­
ate subdivision for a review of this type, the plan submitted 
by an Assistant Director will describe the scope of each 
oversight review (e.g., Arctic and Antarctic Geology). 

d. Access to Files. Committees assembled for program 
oversight will have access lo all program documentation. 

including proposal jac!<ets on which action has been 
completed, and will review a sample of the awards, declina­
tions, and withdrawals at the beginning of each meeling. 
Commiltee members will be reminded that the names and 
comments of ad hoc reviewers must remain confidential. 
No commillee members shall review any jacket from the 
same institution employing the committee member. 

e. Specific Queslions. Specific questions will be devel­
oped and sent to the commillee before each review to pro­
vide a framework for the review. The substance of the 
following questions wiil be included in all cases: 

(1) Is the review process functioning properly in terms 
of the selection of an appropriate number of technically 
qualified reviewers and adequate quality and freedom from 
bias of the reviewers? (Nol applicable to national centers, 
logistics supporl. etc.) 

(21[u) Are the decisions of the Program Officer under­
standable from the documentation accompanying a recom­
mendation? 

(2) (bj Are the decisions appropriate as to award or 
declination and as lo scope, duration, and size ofthe projeci?^ 

(2) (c) Did Program Officers take into account the 
PFs performance on preceding awards? (Documentation' 
should be in the granl folder, specifically on NSF Form 7, 
"Review Record.") 

(3) Are there any significant imbalances seen in the 
program under review such as size versus number of awards, 
subject matter distnbution of awards, age, or geographic 
distribulion of Principal Investigators/Projeci Directors? 

(4) Within the limits of its budgel, is the program 
meeting NSF objectives? [If possible, oversight review should 
comment on the overall impaci of the program and the 
important resulls coming from the projecls supported by 
the program.) 

(5) Are there any addilional questions that should 
be addressed in this oversight review? (Assistant Directors 
may wish to ask additional questions such as ones relating 
lo priority setting, the balance between the program under 
review and other programs in NSF or other agencies and lo 
changes taking place in a field which will affect future pro­
gram balance.) 

f. Reporls. The oversight commiltee will report in writ­
ing lo the Direclor and to the Assistant Direclor responsi­
ble for the program. A copy of the repori will be sent lo the 
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Office of Audil and Oversight. The repori is to include: 

(11a brief discussion of Ihe way in which the review 

was conducted: 

(2) the number of jackets reviewed and the way in 
which they were selected; 

(3) the committee's replies to the specific questions 
asked in 3e; 

(4) an overall evaluation of the technical steward­
ship ofthe Foundation staffin managing the program; and 

(5) any other points the oversight commiltee wishes 
lo address. 

Prior to formal submission of a report, a draft shall be 

examined by the cognizant NSF staff in order lo arrange 
for correction of any factual errors. The staff shall prepare 
comments on the report and its conclusions. If desired by 
an Assistant Director, these comments may be atlached lo 
the report. 

These reports will be submilted within 90 days ofthe 
meeting of the oversight committee, or if the review is made by 
other lhan an advisory committee and is lo be commented 
on by the appropriate advisory committee, within 60 days 
of the meeting of the advisory committee. 

g. Availability of Reports. The reporls will be provided 
to the program staff and the appropriate advisory commit­
lee and will be made available lo the scientific communily 
and to the public upon request. Copies are filed with the 
Library of Congress for public Inspection and use. Assis­
tant Directors may wish to arrange additional publication 
or dissemination. 

h. Annual Summary. Each year a summary repori on 
the oversight reviews will be prepared by the Office of 
Audit and Oversight for the Director to transmit to the 
National Science Board as part of the Director's annual 
report on Foundation use of peer review. 

4. Responsibilities. 

a. Each Assistant Director is responsible for: 

[1] planning and conducting oversight reviews of 
the programs in his or her Directorate; 

(2) transmitting the Directorate annual oversight 
review plan to the Director wilh a copy to the Office of 
Audit and Oversight; 

(3) ensuring that the requiremenls of the Federal 
Advisory Committee Acl, Public Law 92-463 [5 U.S.C. 
App. 1}, are followed (see NSF Circular 109, "'Advisory 
Com mittee Management"); 

(4) transmitting oversight committee reports to the 
Director with a copy to ihc Office of Audit and Oversight 
and 10 copies lo the Committee Management Officer (DPM) 
for transmittal to the Library of Congress; and 

(5) preparing an appropriate response lo the over­
sight committee under his or her cognizance. 

b. Direclor. Office of Audil and Oversight, is responsi­
ble for: 

(1) advising Assistant Directors and their staffs on 
oversight procedures; 

(2) monitoring the external peer oversight process; 

(3) preparing a composite schedule of Directorate 
oversight plans; and 

(4) preparing the annual summary of external peer 
oversight for the Direclor to transmit to the Nalional Sci­
ence Board. 

Edward A. Knapp 
Director 

Distribution: E 
Originating Unit: Office of Audil and Oversight 

A-40 



APPENDIX I I I 

NATIONAL SCIENCE FOUNDATION ANALYSIS 
GEOGRAPHIC DISTRIBUTION OF AGENCY FUNDING 

The f o l l o w i n g c h a r t s a r e a l l b a s e d on t h e r e l a t i v e d i s t r i b u t i o n 
o f 1983 R & D f u n d s o f t h e N a t i o n a l S c i e n c e F o u n d a t i o n . The 
measure c h o s e n t o d i s t r i b u t e t h e s e f u n d s d i f f e r s ; t h e f i r s t two 
a r e commonly u s e d t o measure t h e r e l a t i v e e q u i t y o f NSF's f u n d i n g 
p a t t e r n s a g a i n s t some s t a n d a r d o t h e r t h a n s c i e n c e . The f o u r t h , 
and l a s t , i s a p r e s e n t a t i o n o f t h e i m p a c t o f NSF's s t a n d a r d f o r 
r e s e a r c h e x c e l l e n c e on i t s f u n d i n g d i s t r i b u t i o n . The t h i r d , t h e 
number o f s c i e n t i s t s and e n g i n e e r s , i s an a t t e m p t a t a h a l f w a y 
measure. 

The s u b s t a n c e o f t h e a n a l y s i s d i s p l a y e d by C h a r t s 2, 3, and 4 i s 
t h a t when v i e w e d again s t a number o f d i f f e r e n t , but s i g n i f i c a n t 
p a r a m e t e r s , t h e d i s t r i b u t i o n o f NSF f u n d i n g i s c l e a r l y more 
e q u i t a b l e t h a n C h a r t 1 would l e a d one t o c o n c l u d e . The d a t a on 
C h a r t s 2, 3, a n d 4 show t h a t a l m o s t h a l f o f t h e s t a t e s e x c e e d o r 
meet t h e a v e r a g e f u n d i n g l e v e l i n d i c a t e d . F u r t h e r , i n many o f 
t h o s e s t a t e s where f u n d i n g l e v e l s a r e s i g n i f i c a n t l y below t h e 
a v e r a g e , NSF i s making a c o n c e r t e d e f f o r t t o a s s i s t i n t h e 
improvement o f t h e s c i e n t i f i c and e n g i n e e r i n g r e s e a r c h and 
e d u c a t i o n i n f r a s t r u c t u r e t h r o u g h s u c h a c t i v i t i e s a s t h e 
E x p e r i m e n t a l Program t o S t i m u l a t e C o m p e t i t i v e R e s e a r c h and 
enhanced s u p p o r t l e v e l s f o r u n d e r g r a d u a t e i n s t i t u t i o n s i n b o t h 
t h e r e s e a r c h and e d u c a t i o n a c t i v i t i e s o f t h e F o u n d a t i o n . 
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N S F R & D % TO UNIV . Sc C O L L E G E S 
BY STATE 

EPSCOR STATE 

AVERAGE $ PER STATE 

CNMIPMTIWNWMFOCNAOCRMGVUMHISTAKLNNDODNAWKMMAWMVNSIN 
AYALA\XNAJ IDLHOCZRT INAATOIACNKSAHMCKEELYYTERVST VDDD 

CHART 1 o f 4 

NSF R&D FUNDING TO UNIVERSITIES 

AND COLLEGES BY STATE 

o S t a t e s a r e a r r a y e d i n o r d e r o f r e c e i p t s o f 1933 NSF R&D d o l l a r s 
t o u n i v e r s i t i e s and c o l l e a e s , 

o C a l i f o r n i a , New Y o r k , M a s s a c h u s e t t s , and I l l i n o i s a r e t h e h i g h r e c i p i e n t s . 

o EPSCOR s t a t e s r e p r e s e n t e d by s o l i d b a r s . 

SOURCE: N a t i o n a l S c i e n c e 
F o u n d a t i o n Feb. 1986 



N S F R & D $ TO UNIV . Sc C O L L E G E S 

NSF R&D FUNDING TO UNIVERSITIES 

AND COLLEGES PER CAPITA 

BY STATE 

MRACNUHCODWDAI ICMWWMNPNNMMN1VGTFOVNMKSMTONLAASWKMIN 
At KAYT IORCAEZLNTDYI I HAJCTNMAAAXLHTEESCONKVARLDVYSDD 

o Same NSF f u n d i n g d a t a d i v i d e d b y each s t a t e ' s p o p u l a t i o n . P l o t t e d i n 
i n d e s c e n d i n g o r d e r o f p e r c a p i t a s t a t e f u n d i n g = 

o The h i g h s t a t e s a r e M a s s a c h u s e t t s ( $ 1 3 . 5 6 / c a p i t a ) , Rhode I s l a n d , A l a s k a , 
C a l i f o r n i a , New Y o r k , U t a h , and H a w a i i . 

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

o T w e n t y - t w o s t a t e s e x c e e d o r meet t h e a v e r a g e i n c l u d i n g s u c h s t a t e s as 
D e l a w a r e , A r i z o n a , VJyoming , and New Ha m p s h i r e . 

SOURCE: N a t i o n a l S c i e n c e 
F o u n d a t i o n F e t - 1986 



UJ 

UJ V) 
a D 

PER ACAD. SScE BY STATE 

i; EPSCQH STATE 

NSF R&D FUNDING TO UNIVERSITIES 

AND COLLEGES PER ACADEMIC 

SCIENTIST AND ENGINEER 

T̂ r"r t r r r r r 
ARMAWCHOI CO\MNWNUNWCPMMFMNMGVTNNOSNIMKVOTADLKWAMSIN 
KIAZAA\ENORLIYYHTJITANDLTCEAAXMEHCVAOSTKNRCAYVLSDDD 

o NSF R&D f u n d i n g d i v i d e d b y t h e number o f ac a d e m i c s c i e n t i s t s and e n g i n e e r s 
i n e a c h s t a t e , a r r a n g e d i n d e s c e n d i n g o r d e r . 

The h i g h s t a t e s a r e A l a s k a , Rhode I s l a n d , M a s s a c h u s e t t s 

S t a t e s r e p r e s e n t e d by s o l i d b a r s a r e t h e s t a t e s now b e i i 

and A r i z o n a 

[ a s s i s t e d 

T w e n t y s t a t e s e x c e e d o r meet t h e a v e r a g e i n c 
C o l o r a d o , M i n n e s o t a , and U t a h . 

i n g s u c h s t a t e s as 

SOURCE: N a t i o n a l S c i e n c e 
F o u n d a t i o n Feb. 1986 
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I S F R&D FUNDING TO UNIVERSITIES AND 

COLLEGES DIVIDED BY NUMBER OF 

PROPOSAL QUALITY INDEX) 

I IWCFMAMDNWAMUPAWRNVNGTITMCHODMSNSLKWKONI 
C A R A N L A O L i Z D E J I L E T A K V I H A M A N A X O T 1 H C N D V C A S Y Y K D D 

o T o t a l NSF R&D funding per s t a t e (1983) d i v i d e d by the number of high - r a t e d * proposals from 
each s t a t e i n a sample of 3200 proposals reviewed i n 1980, 1981, and 1982. 

0 The chart shows t h a t , i n general, NSF's a l l o c a t i o n of R&D a l l o c a t i o n of R&D o b l i g a t i o n s t o 
academic i n s t i t u t i o n s i s p r o p o r t i o n a l to the h i g h l y r a t e d proposals coming from a s t a t e 

o States represented by s o l i d bars are the states being assisted through EPSCOR. 

0 Nineteen s t a t e s exceed or meet the average i n c l u d i n g such states as Nebraska, Arkansas, 

M i s s i s s i p p i , Montana, F l o r i d a , and North Carolina. 

SOURCE: Na t i o n a l Science Foundation Feb 

* "High-rated" = N highest-raced proposals i n each D i v i s i o n where N = number of awards 

i n t h a t D i v i s i o n . Tbe t o t a l i s 1222. 
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Short b i b l i o g r a p h y o f e m p i r i c a l studies of NSF peer review 

Wilson, M.K., "The Top Twenty and the Rest: Big Chemistry and L i t t l e 
Funding," Annual Review o f Physical Chemistry 26: 1-16, 1975. 

D. Hensler, "Perceptions o f the NSF Peer Review Process: A Report on a Survey 
of NSF Reviews and A p p l i c a n t s , " prepared f o r the Committee on Peer Review of 
the N a t i o n a l Science Board, 1976. 

"Reviewer and Proposer S i m i l a r i t y and I t s E f f e c t on Award Decision," NSF 
Evaluation S t a f f Studies 76-1. 

Cole, S., L. Rubin and J.R. Cole, Peer Review i n the N a t i o n a l Science 
Foundation, Phase One of a Study (Washington, D.C: Na t i o n a l Academy o f 
Sciences, 1978). 

DeWitt, T., R.S. Nicholson, and M.K. Wilson, "Science C i t a t i o n Index and 
Chemistry," Scientometrlcs 2 ( 4 ) : 265-275, 1980. 

Cole, J.R., and S. Cole, Peer Review I n the N a t i o n a l Science Foundation, Phase 
Two o f a Study (Washington, D.C: Nat i o n a l Academy of Sciences, 1981) . 

"Geographic and I n s t i t u t i o n a l E f f e c t on the Award Decision," NSF Eva l u a t i o n 
S t a f f Studies 81-2. 

"A Study o f the Fairness of the NSF Award Decision Process," NSF Eva l u a t i o n 
S t a f f Studies 82-1. 

Wall, R., "Peer Review i n the Ocean Sciences Research Section of the N a t i o n a l 
Science Foundation," EOS 63(December 7):1202, 1982. 

"Fairness of the NSF Award Decision Process," NSF Evaluation S t a f f Studies 84-
1. 

"The NSF Post-performance Evaluation Study," NSF Evaluation S t a f f Studies 84-
2. 

"Fairness o f the NSF Award Decision Process," NSF Evaluation S t a f f Studies 85-
1. 
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Science, Technology, and Human Values 10(3), stimmer 1985. 
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APPENDIX V 

COMPOSITION OF NSF ADVISORY COMMITTEES 

;a as o f Novi 

P r e p a r e d by t h e 
D i v i s i o n o f P e r s o n n e ' 

and Management 
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INTRODUCTION 

The T h i r d r e p o r t on t h e c o m p o s i t i o n o f NSF a d v i s o r y committees and p a n e l s 
c o n t a i n s d a t a as o f November 30, 1985. T h e two p r e v i o u s r e p o r t s c o n t a i n e d 
d a t a a s o f March 3 1 , 1985 and September 3 0 , 1984. A l l d a t a were p r o v i d e d 
by c o m m i t t e e management c o n t a c t s o f NSF a d v i s o r y c o m m i t t e e s and p a n e l s , 
whose a s s i s t a n c e i s g r e a t l y a p p r e c i a t e d . 

T h e r e p o r t i s d i v i d e d i n t o two p a r t s : ( 1 ) a n a l y s e s and summaries and ( 2 ) 
a g g r e g a t e d d a t a and i n p u t s h e e t s . With t h e a d v e n t o f p e r s o n a l c o m p u t e r s , 
t h e d a t a have been m a n i p u l a t e d w i t h a g r e a t e r d e p t h and b r e a d t h o f a n a l y s i s 
t h a n i n p r e v i o u s r e p o r t s . A l a r g e amount o f P a r t I i n c l u d e s c o m p u t e r -
p r o d u c e d c h a r t s and s t a t i s t i c a l c o m p u t a t i o n s and a n a l y s e s o f t h e s e d a t a . 

Q u e s t i o n s a b o u t t h i s r e p o r t s h o u l d be a d d r e s s e d t o G a i l McHenry, Management 
A n a l y s i s S e c t i o n , D i v i s i o n o f P e r s o n n e l and Management, 3 5 7 - 9 5 2 0 . 
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TECHNICAL NOTES 

T h e r e a r e s i x q u e s t i o n s i n t h e r e p o r t i n p u t s h e e t . B e l o w I s t h e 

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

1. F i e l d o f S t u d y . T h e r e a r e 17 mador f i e l d s a n d an " o t h e r " 
c a t e g o r y . T h e f i e l d s a r e b a s e d on t h e C e n t r a l P e r s o n n e l D a t a 
F i l e ( C P D F ) a n d w e r e m o d i f i e d f o r a p p l i c a b i l i t y t o NSF. 

2. G e o g r a p h i c R e g i o n . T h e f i v e r e g i o n s a r e : 

NORTHEAST - NY. NJ. PA. CT. ME. MA. NH. R I . VT. 

SOUTH - DE. DC, MD. VA, WV, NC. SC. GA. F L . AL. LA. KY. MS. 
TN. TX. AR, OK. 

WEST - AK. CA. H I . OR. WA. I D , AZ, CO. MT. NM. UT. WY. NV. 

MIDWEST - I A . KS. MO. MN. NE. ND, SD, I L , I N , MI. OH, WI. 

F O R E I G N - Any c o u n t r y o u t s i d e t h e 50 U n i t e d S t a t e s . 

3• Age o f Members. T h e a g e c a t e g o r y i s d i v i d e d i n t o " u n d e r Uo 
y e a r s " a n d "ito y e a r s a n d o v e r . " 

^ ' S e x . and H a n d i c a p p e d . 

a. S e x . S e l f - e x p l a n a t o r y . p r o g r a m s c l a s s i f y members. 

b. R a c e . R a c e o f members i s r e p o r t e d u s i n g t h e f o l l o w i n g 

O f f i c e o f P e r s o n n e l Management (GPM) c a t e g o r i e s : 

A m e r i c a n I n d i a n o r A l a s k a n N a t i v e : A p e r s o n 

h a v i n g o r i g i n s i n a n y o f t h e o r i g i n a l p e o p l e s o f N o r t h A m e r i c a , 

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

r e c o g n i t i o n o r t r i b a l a f f i l i a t i o n . 

A s i a n o r P a c i f 1 c I s l a n d e r . A p e r s o n h a v i n g 

o r i g i n s i n a n y o f t h e o r i g i n a l p e o p l e s o f t h e F a r E a s t S o u t h e a s t 

A s i a , t h e I n d i a n s u b c o n t i n e n t . o r t h e P a c i f i c I s l a n d s T h i s a r e a 

i n c l u d e s , f o r e x a m p l e , C h i n a . J a p a n , I n d i a . K o r e a , the ' h i l i p p i n e 

I s l a n d s . a n d Samoa. 

B l a c k . n o t o f H i s p a n i c O r i g i n . A p e r s o n h a v i n g 

o r i g i n s i n a n y o f t h e b l a c k r a c i a l g r o u p s o f A f r i c a . D oes n o t 

i n c l u d e p e r s o n s o f M e x i c a n . P u e r t o R i c a n , Cuban. C e n t r a l o r S o u t h 

A m e r i c a n , o r eft h e r S p a n i s h c u l t ut^es o r o r i g i n s ( s e e H i s p a n i c ) . 

H i s p a n i c , A p e r s o n o f M e x i c a n , P u e r t o R i c a n , 

C u b a n . C e n t r a l o r S o u t h A m e r i c a n . o r o t h e r S p a n i s h c u l t u r e s o r 

o r i g i n s . Does n o t i n c l u d e p e r s o n s o f P o r t u g u e s e c u l t u r e o r o r i g i n . 
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W h i t e , n o t o f H i s p a n i c O r i g i n . A p e r s o n h a v i n g 

o r i g i n s i n a n y o f t h e o r i g r i n a l p e o p l e s o f E u r o p e . N o r t h A f r i c a , 

o r t h e M i d d l e E a s t . Does n o t i n c l u d e p e r s o n s o f M e x i c a n , P u e r t o 

R i c a n . C u b a n . C e n t r a l o r S o u t h A m e r i c a n , o r o t h e r S p a n i s h 

c u l t u r e s o r o r i g i n s ( s e e H i s p a n i c ) . A l s o i n c l u d e s p e r s o n s n o t 

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

c . H a n d i c a p p e d . B a s e d on t h e OPM d e f i n i t i o n s , " h a n d i ­

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

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

I m p a i r m e n t s ; and p a r t i a l o r c o m p l e t e p a r a l y s i s . 

5. A f f 111 a t i.o n . T h e c a t e g o r i e s i n a f f i l i a t i o n a r e b a s e d on t h e 

NSF c o d e compendium, " I n s t i t u t i o n a l / T e c h n i c a l R e f e r e n c e F i l e 

( I T R F ) . " a n d r e f i n e d w i t h " p r e d o m i n a n t l y u n d e r g r a d u a t e 

i n s t i t u t i o n s ( P U I ' s ) " a n d more d i s t i n c t n o n - a c a d e m i c i n s t i t u t i o n s 

s u c h a s " r e s e a r c h I n s t i t u t e s " a n d " N a t i o n a l c e n t e r s . " T h e 

d e f i n i t i o n o f P U I ' s i s b a s e d on i n f o r m a t i o n p r o v i d e d by t h e 

D i v i s i o n o f R e s e a r c h I n i t i a t i o n a n d I m p r o v e m e n t ( R I I ) , S T I A . DPM 

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

a c c o r d a n c e w i t h t h e I T R F and w i t h R I I a n d a d ; i u 3 t e d c l a s s i f i ­

c a t i o n s w h e r e n e c e s s a r y . 

6. Top 10 I n s t i t u t i o n s . T h i s c o n s i s t s o f 10 a c a d e m i c i n s t i ­

t u t i o n s w h i c h r a n k e d i n t h e t o p 10 f o r a n n u a l i z e d d o l l a r amount 

o f NSF a w a r d s . T h e FY 1 9 3 4 and FY 1 9 8 5 t o p 10 a r e t h e same 

a l t h o u g h t h e r e l a t i v e r a n k i n g c h a n g e d . T h e r a n k i n g s f o r FY * 84 

and •8 5 a r e : 

FY 1Q84 

1 . MIT 

2 . U n i v e r s i t y o f C a l i f o r n i a a t S a n D i e g o 

3. C o r n e l l 

a. U n i v e r s i t y o f I l l i n o i s at ' U r b a n a 

5. C o l u m b i a 

6. S t a n f o r d 

7. U n i v e r s i t y o f W a s h i n g t o n 

8. U n i v e r s i t y o f C a l i f o r n i a a t B e r k e l e y 

9- U n i v e r s i t y o f W i s c o n s i n £ i t M a d i s o n 

1 0 . C a l T e c h 

FY 
1 . MIT 
2 . C o r n e l 1 

3. U n i v e r s i t y o f I l l i n o i s a1 : U r b a n a 
4. U n i v e r s i t y o f C a l i f o r n i a a t S a n D i e g o 

5. U n i v e r s i t y o f C a l i f o r n i a a t B e r k e l e y 
6, C o l u m b i a 
7. S t a n f o r d 
a. U n i v e r s i t y o f W a s h i n g t o n 
9. C a l T e c h 

1 0 . U n i v e r s i t y o f W i s c o n s i n i i t M a d i s o n 

A-50 



COMPOSITION OF NSF ADVISORY COMMITTEES 
ANALYSIS 

1. T o t a l Number of Members. The November 30. 1985 r e p o r t i n g 
p e r i o d shows an 1 1 , 7 % (77 members) i n c r e a s e i n t o t a l membership 
o v e r t h e March r e p o r t i n g p e r i o d . T h i s i s due p r i m a r i l y to the 
appointment of a d d i t i o n a l members t o t h e E n g i n e e r i n g D i r e c t o r a t e 
commi t t e e s . 

2. T y p i c a l Member. The r e i s l i t t l e change i n t h e " t y p i c a l 
member" p r o f i l e . Below a r e the d a t a a s of November 3 0 , 1985: 

White ( 9 2 % ) 
Male ( 8 2 % ) 
llO Y e a r s O l d o r O l d e r ( 7 9 % ) 
From an Academic I n s t i t u t i o n ( 7 3 % ) 
From t h e N o r t h e a s t ( 3 4 % ) o r West ( 2 7 % ) , and 
Not Handicapped (99%)• 

3. Race o f Members. The p r o p o r t i o n o f B l a c k s and A s i a n s / P a c i f i c 
I s l a n d e r s has grown s i n c e March * 85 and t h e p e r c e n t a g e of B l a c k s 
has i n c r e a s e d i n e a c h r e p o r t i n g p e r i o d ( 2 . 7 % . 2.9%. 3 . 3 % ) . 
H i s p a n i c r e p r e s e n t a t i o n , on t h e o t h e r hand, has d e c r e a s e from 13 
t o 8 members. I n March. we r e p o r t e d t h r e e Americ an I n d i a n / 
A l a s k a n members whic h i n c r e a s e d t o f o u r i n November. 

See c h a r t 1 (page 6) f o r s t a t i s t i c s comparing non-whi te r e p r e ­
s e n t a t i o n d u r i n g t h e t h r e e r e p o r t i n g p e r i o d s and c h a r t 2 (page 7) 
f o r a ' d i s p l a y of th e f o u r c o m m i t t e e s r e p o r t i n g t h e l a r g e s t 
p r o p o r t i o n of non-white members. 

U.. Handicapped Members. There a r e f i v e handicapped members, a 
d e c l i n e of one s i n c e t h e l a s t r e p o r t i n g p e r i o d . 

5. A f f i l i a t i o n . The p r i m a r y a f f i l i a t i o n of NSF a d v i s o r y 
c o m m i t t e e / p a n e l members i s t h e academic i n s t i t u t i o n . However, 
the p r o p o r t i o n has d e c r e a s e d s l i g h t l y d u r i n g t h i s r e p o r t i n g 
p e r i o d ( f r o m 7 6 % i n March '85 to 7 4 % ) . 

a. Academic R e p r e s e n t a t i o n . Over t h e t h r e e r e p o r t i n g 
p e r i o d s . r e p r e s e n t a t i o n from the top 10 s c h o o l s ( i n terms o f NSF 
awards) has s t e a d i l y i n c r e a s e d w h i l e the p e r c e n t a g e of members 
from o t h e r academic i n s t i t u t i o n s and p r e d o m i n a n t l y u n d e r g r a d u a t e 
i n s t i t u t i o n s ( P U I ' s ) has d e c l i n e d . ( S e e c h a r t 4 on page 9 f o r a 

c o m p a r i s o n of d i s t r i b u t i o n of a.c,ademig membex;„Si.h 1Q o v e r the t h r e e 
r e p o r t i n g perio.ds . ) 
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( 1 ) Top 10. The f i r s t p i e c h a r t on c h a r t 5 (page 1 0 ) 
shows t h e c o n t r i b u t i o n o f each d i r e c t o r a t e t o t h e r e p r e s e n t a t i o n 
o f top 10 s c h o o l s . The p e r c e n t a g e s f r o m t h e d i r e c t o r a t e s c l o s e l y 
r e s e m b l e d t h e i r p r o p o r t i o n o f members to t h e t o t a l membership 
e x c e p t S T I A w h i c h c o n t r i b u t e d l e s s p r o p o r t i o n a t e l y and MPS which 
c o n t r i b u t e d more. 

Of a l l t h e d i r e c t o r a t e s . MPS had t h e l a r g e s t p e r c e n t a g e from top 
10 s c h o o l s ( 3 0 % ) and BBS r e p o r t e d t h e most members ( U ? ) from the 
top 10. Over t h e t h r e e r e p o r t i n g p e r i o d s , t h e r e has been a 
s t e a d y d e c l i n e i n r e p r e s e n t a t i o n from 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 B e r k e l e y w h i l e r e p r e s e n t a t i o n from the o t h e r 
s c h o o l s h a s f l u c t u a t e d . 

( 2 } P r e d o m i n a n t l y U n d e r s r a d u a t e I n s t i t u t i o n s ( P U I ' a ) , 
O v e r t h e t h r e e r e p o r t i n g p e r i o d s , membership from P U I ' s has 
d e c r e a s e d s l i g h t l y . ( S e e c h a r t U on page 9•) The t a b l e on C h a r t 
5 (page 1 0 ) shows t h e o r g a n i z a t i o n a l r e p r e s e n t a t i o n from P U I ' s 
( 1 2 members). 

( 3 ) O t h e r Academic A f f i l i a t i o n . T h i s c a t e g o r y 
c o n s i s t s of members from academe who a r e not i n c l u d e d i n t h e top 
10 s c h o o l s o r P U I ' s . BBS r e p r e s e n t s t h e l a r g e s t p r o p o r t i o n of 
members from " o t h e r a c a d e m i c " o r g a n i z a t i o n s (about 73% of BBS 
membership). AAEO r e p o r t e d about h a l f of i t s membership i n t h i s 
c a t e g o r y ( U 9 % ) . The r e m a i n i n g d i r e c t o r a t e s r e p o r t e d between 25% 
to ilU% o f t h e i r membership a s " o t h e r a cademic. " 

b. Nonacademic R e p r e s e n t a t i o n • Almost 27% of the member­
s h i p i s a f f i l i a t e d w i t h an o r g a n i z a t i o n o t h e r than an academic 
i n s t i t u t i o n . See c h a r t 6 (page 11) f o r d e p i c t i o n of the nonaca­
demic membership o v e r t h e t h r e e r e p o r t i n g p e r i o d s . Below I s a 
d e s c r i p t i o n o f members from t h e l a r g e s t c a t e g o r i e s . 

( 1 ) L a r s e C o r p o r a t i o n s . E x c e p t f o r t h e r e p r e s e n t a t i o n 
of government i n March 1985. l a r g e c o r p o r a t i o n s have dominated 
the nonacademic membership. I n f a c t , t h i s c a t e g o r y r e p r e s e n t s 
a l m o st d o u b l e t h e p e r c e n t a g e o v e r t h e l a s t r e p o r t i n g p e r i o d (from 
6% to a l m o s t 1 1 % ) . The m o s t s i g n i f i c a n t r e p r e s e n t a t i o n d u r i n g 
t h i s r e p o r t i n g p e r i o d i s from B e l l Labs (16% of t h e l a r g e 
c o r p o r a t i o n members) a n d du Pont, Exxon, and IBM (5% each of t h e 
l a r g e c o r p o r a t i o n memliership) • The r e m a i n i n g number of members 
a f f i l i a t e d w i t h l a r g e c o r p o r a t i o n s (54 members) r e p r e s e n t U2 
o t h e r o r g a n i z a t i o n s . 

Almost h a l f o f t h e r e p r e s e n t a t i o n from l a r g e c o r p o r a t i o n s (Ull% of 
t o t a l r e p r e s e n t a t i o n ) s e r v e s on the E n g i n e e r i n g committees. The 
next two h i g h e s t p e r c e n t a g e s from l a r g e c o r p o r a t i o n s ( l i l X e a c h ) 
a r e from committees r e p o r t i n g t o MPS and t h e O f f f c e of the 
D i r e c t o r . STIA c o n t r i b u t e s 1 2 % of t h e t o t a l members from l a r g e 
c o r p o r a t i o n s , r e p r e s e n t i n g 22% of S T I A ' s members. 
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(2) <3ovei»nm@nt. T h i s c a t e g o r y r e p r e s e n t s a c o n s o l i d ­
a t i o n of s e v e r a l governmental o r g a n i z a t i o n s : F e d e r a l government, 
S t a t e and l o c a l government, and government l a b o r a t o r i e s , Govern­
ment a f f i l i a t i o n r e p r e s e n t s 22% of t h e nonacademic membership. 
The t o t a l government r e p r e s e n t a t i o n dropped s t e a d i l y from around 
6% to 6%. The o n l y component of t h e government f i g u r e t h a t d i d 
not d e c r e a s e from * SU t o t h i s r e p o r t i n g p e r i o d was S t a t e and 
l o c a l government whi c h doubled i t s r e p r e s e n t a t i o n . 

A p p r o x i m a t e l y 2 5% of t h e government r e p r e s e n t a t i o n i s from BBS 
committees and p a n e l s , a c c o u n t i n g f o r U% of BBS' t o t a l member-
e h i p . The A d v i s o r y Committee f o r SEE and committees r e p o r t i n g t o 
the O f f i c e of t h e D i r e c t o r r e p r e s e n t the g r e a t e s t p r o p o r t i o n o f 
t h e i r membership from a l l components of government (13% e a c h ) . 

( 3 ) R e s e a r c h I n s t i t u t e s . R e p r e s e n t a t i o n from t h e 
r e s e a r c h i n s t i t u t e s has f l u c t u a t e d o v e r t h e r e p o r t i n g p e r i o d s . 
T h i s r e p o r t i n g p e r i o d shows a d e c l i n e of almost 2% of t h e 
membership. The l a r g e s t r e p r e s e n t a t i o n ( t h r e e members) i s from 
Woods Hole O c e a n o g r a p h i c I n s t i t u t i o n . The remain i n g 27 members 
a r e from 22 d i f f e r e n t r e s e a r c h i n s t i t u t e s . 

Almost h a l f of the members from r e s e a r c h I n s t i t u t e s s e r v e on t h e 
BBS committee and p a n e l s . amounting t o U.5% of BBS' membership. 
The l a r g e s t p e r c e n t a g e o f r e s e a r c h i n s t i t u t e s ' r e p r e s e n t a t i o n i n 
a d i r e c t o r a t e i s i n ADM where 21% ( o r 6 members) of ADM members 
a r e from r e s e a r c h i n s t i t u t e s . 

6. G e o g r a p h i c D i s t r i b u t i o n . C h a r t 7 (page 12) shows the s l i g h t 
changes i n r e p r e s e n t a t i o n from t h e f o u r g e o g r a p h i c r e g i o n s . The 
Sou th and f o r e i g n c o u n t r i e s have s t e a d i l y d e c l i n e d whi1e the 
o t h e r r e g i o n s have f l u c t u a t e d . N o r t h e a s t s t i l l r e p r e s e n t s t h e 
l a r g e s t p e r c e n t a g e f o l l o w e d by West, t o g e t h e r c o m p r i s i n g o v e r 
h a l f o f t h e membership. 
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SUMMARY OF NSI- ADVISORY COMMITTEES 

Numbe r o f Adv i e oi-y Commi fc t e e s and Pane 1 s 

Spo Vl s o r- i n g T o fc a 1 
O r-1̂  a >1 :i z a fc i 0 n ( % of T Ci T') 

Type o f Commi 1 1 e e/Pane i 
Program Pp1/App1 

i c e Review 
Cogn i z a n t 

O f f i c e 

0 f f i ce o f t h e 
D i r e c t o r - 4 

6.2% 
U f f 1 ce of t h e D i r 
Of c/Advcd S c i - Co 

ADM < DPM) 

EO 
10. B% 

D i v i 5 i o n 1 eve 1 
OCE/OSR S e c t i o n 

BBS 34 
52.3% !3 Se c t i 

ENG 
d i v i s i o n 1eve 
S e c t i o n 1 eve 1 
Iif c / I n t e r d i s c ! 

MPS 
7.7% 

1 .5% 

v i s i o n I eve 

STIA 4 i v i 51 on 1 eve 

TOTAL NSF 
P e r- c e n fc a q e 

65 
100.0% 5% 

3S 

Tofcal 5 f r o m 
Mar ch * 85 

65 
100-0% 

26 
40.0% 

39 
60»0% 
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TOTAL NSF STATISTICS 

736 

fiif miSmi COHHITTEE f lEr iPEPSHIP 

% 4 heffibprs Studv Cateoorv t S hsnhers Rpoion I t Heibers Ags 

0-01 Aq. J Natural Resources 3 4 . 2 5 0 Nor th jast 21.21 156 Under 40 Years 

232 E i o l o o i t a l Sciencs 21.9? if>! South 78.8X 580 40 Vears and Over 

0. 7t 5 Business i Managemeitt 2t.9iS \ % Hest — -

1. n U Coiiiputer 5 In fo- Science 16-3! 124 Midwest lOO-OK 736 Total 

i)'7% 5 Education 0-41 3 Foreign 

17.5i! 129 tngmeenno 

I . U 8 Health Professions 1 0 0 . 7 3 6 Total 

O . l t 1 LaN 

3.'^i 2v SlatheaatKS 

7.5J 55 Physics 

fc.yi 50 Cnp i i s t r y i l . Sex, Rate 4 Handicapped 

1.91 14 Astronoay 

I . 9 i 14 AtEOSOtienc Sci 

5.2S 33 Earth Science SEX A Ind/f l ls Asian/PI Black Hispanic Hhitg Total % Hand'cpd 

2.2J 16 Ocean Science rials 4 15 20 6 564 609 82.71 3 

3.51 26 Psychology Feiale 8 4 2 113 127 17-31 2 

7»51 55 Social Sciences - — — 

6.IS 45 Other I Heibers 4 23 24 8 677 736 5 

_ - % o.5t 3.11 3.31 1.11 92.OS 100.01 100.01 0.7S 

100-01 736 Totai 

1.51 11 Ind iv idua l 

100.01 736 Total 

(Data as cf Noveiber 30, 1985) 
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N O N - W H I T E R E P R E S E N T A T I O N 
C O M P A R I S O N STATISTICS 

L E G E N D 

R A C E C A T E G O R Y 



COMMITTEES WITH HIGHEST 
PERCENTAGE OF NON-WHITE MEMBERS 

Hisp 20% 

Black 20% 

Asian/PI 5.7% 

A In/Als 6.7% 

Hisp 8% Black 8% 
Asian/PI 8% 

A In/Als 8% 

White 46.7% 

CEOST ( 15 ) 

White 68% 

NATIONAL MEDAL/SCIENCE ( 1 2 ) 

Asian/PI 25% 

A In/Als 8.3% 

Black 5.3% 
Asian/P I 15.8% 

A In/Als 5.3% 

White 66.7% 

AC/CRITICAL ENG. SYS. (12) 

W h i t e 73.6% 

A P / C E L L BIOLOGY ( 1 9 ) 



2 . 0 

1.8 

COMPARISON 

1.8 ( 2 ) 

1 . 6 ( 2 ) 

o ,5 7 6) 

5 (5) 

:EPT. 84- N 

MAR. 8 5 
REPORTING PE 

. 8 5 

L E G E N D 

- J % OF TOTAL MEMBERS 

o % OF MALE MEMBERS 

^ % OF FEMALE MEMBERS 

NUrBER OF MEMBERS BY SEX 

9/84 3/85 11/85 
Male 654 547 611 
Female 113 112 125. 
TOTAL 767 659 735 
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ACADEMIC MEMBERSHIP 
(538 Members) 

B B S 39.6% 

O / D 5% 

ENG 12 .9% 

ADM 5% 

AAEO 14 .9% 

S E E 3% 

MPS 17 .8% 

STIA 2 % 

TOP 1 0 (120 M e m b e r s ) 

B B S 55,4% 

S E E 3% 

M P S 8 .9% 

STIA 4% 

O / D 4% 

E N G 10 .9% """^^^ 
ADM 2% AAEO 11.9% 

OTHER (406 Members) 

Percentage o f 736 Members 

O/D 7% 
ADM 4 
AAEO 13 
BBS 42 
ENG 15 
MPS 10 
SEE 3 
STI A 6 

D i s t r i b u t i o n o f PUI's 

O/D 4 
ADM 
AAEO 4 
BBS 1 
ENG 1 
MPS 
SEE 1 
STI A 1 

TOTAL 100% TOTAL 12 Members 
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APPENDIX VI 

NSF Reconsiderations -- CY1983 

Ot'fice of Audit and Overaignt 

Hay 3, 

D i r e c t o r , OAO 

NSF Rcconaidcratioas — CY 1983 

Addressees 

Attached for your information i s an OAO oversight study for the 

NSB Comtaittee on Audit and Oversight on HSF Reconsiderationa — 

CY X9S3. Ho oajor probleas surfaced although there vere minor 

problems i n v o l v i n g ( I ) t i m e l i n e s s of NSF responses and (2) the 

o r d e r l i n e s s of re c o n s i d e r a t i o n docuiaentation. 

/£ / ierome H. Fregeau 

Jeroise H. Fregeau 

Attachment 

Addressees: 

Dr. Knapp, Di r e c t o r 
Dr. HicholsoBg Acting Deputy D i r e c t o r 
Dr. Bridgewater, Acting A s s i s t a n t Director/AAEO 
Dr. Rabin, Acting A s s i s t a n t Director/BBS 
Dr. H a l l , Acting A s s i s t a n t D i r e c t o r / E 
Dr, BardoQ^ Acting A s s i s t a n t Direccor/MPS 
Dr, Bautc, A"-£ing A s s i s t a n t Director/SEE 
Hr. Green. A^.iLnts.nt Director/SXIA 
Hr. l i j o i s , .: sists'al; B i r a c t o r / A 

bcc: Dr. Zwolenik 

Mrs. Thomas 

OAO:JJZ:DFH:05/03/84:357--9458,,. TAPE #13. #6... 
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A p r i l 30, 1984 

RECONSIDEEIATIONS Cif 1983 

I n t r o d u c t i o n 

Although t h ^ ,NSF permits no formal r e b u t t a l process during the review of 
a p r o p o s a l s " has, since January 1976, provided f o r r e c o n s i d e r a t i o n 
o f a declined proposal at three management l e v e l s . A p r i n c i p a l i n v e s t i ­
gator ( P I ) whose proposal has been declined may (1) o b t a i n an 
exp l a n a t i o n of the d e c l i n a t i o n from the responsible Program O f f i c e r . I f 
t h i s explanation does not s a t i s f y the PI t h a t the proposal was f a i r l y 
handled and reasonably evaluated, the PI may also (2) o b t a i n recon­
s i d e r a t i o n of the d e c l i n a t i o n by the responsible A s s i s t a n t D i r e c t o r . I f 
the a p p l i c a n t i n s t i t u t i o n i s s t i l l not s a t i s f i e d a f t e r r e c o n s i d e r a t i o n 
by the responsible A s s i s t a n t D i r e c t o r , it_ may (3) o b t a i n f u r t h e r 
r e c o n s i d e r a t i o n by the Deputy D i r e c t o r of the NSF. I f a proposal has 
been declined f o l l o w i n g review by the Na t i o n a l Science Board, however, 
only an explanation i s a v a i l a b l e . D e t a i l s on the r e c o n s i d e r a t i o n 
process are i n the attached NSF C i r c u l a r 127. 

Although any explanation given to the PI by a Program O f f i c e r i s the 
subject of a d i a r y note i n the proposal j a c k e t , t h ^ ^ are no NSF-wide 
data reported on t h i s l e v e l of r e c o n s i d e r a t i o n . — However, each 
d i r e c t o r a t e must record a l l requests f o r r e c o n s i d e r a t i o n by the 
As s i s t a n t D i r e c t o r as s p e c i f i e d i n s e c t i o n 5 of isSF C i r c u l a r 127 and 
forward these records q u a r t e r l y to the NSF Deputy D i r e c t o r . The O f f i c e 
of the Deputy D i r e c t o r maintains s i m i l a r records on requests i t receives 
f o r f u r t h e r r e c o n s i d e r a t i o n from a p p l i c a n t i n s t i t u t i o n s . 

As p a r t of i t s oversight a c t i v i t i e s , OAO reviewed the q u a r t e r l y r e p o r t s 
of each d i r e c t o r a t e ' and of the O f f i c e of the Deputy D i r e c t o r f o r CY 
1983. I t also reviewed the document record i n a sample of the proposal 
j a c k e t s f o r which there were requests to the A s s i s t a n t D i r e c t o r s f o r 
r e c o n s i d e r a t i o n . No major problems were found. However, t i m e l i n e s s i n 
f u r n i s h i n g the r e s u l t s of the r e c o n s i d e r a t i o n process and the o r d e r l y 
maintainence of re c o n s i d e r a t i o n records i n j a c k e t s are minor problems 
worthy of c o r r e c t i v e a t t e n t i o n . 

!_/ However, the Program O f f i c e r can ask f o r a d d i t i o n a l i n f o r m a t i o n , 
response to reviewer comments, e t c . i f needed to make a d e c i s i o n . 

2/ Anecdotal i n f o r m a t i o n i n d i c a t e s t h a t the most popular method f o r 
reve r s i n g a d e c l i n a t i o n i s submission of a new proposal which takes 
account of in f o r m a t i o n and c r i t i c i s m obtained from d i s c u s s i o n w i t h 
the Program O f f i c e r and from anonymous verbatim peer reviews. 

A-64 



NSB/AO-84-15 2 

S t a t i s t i c a l Data 

I n CY 1983, A s s i s t a n t D i r e c t o r s reconsidered 44 d e c l i n a t i o n s 
d i s t r i b u t e d : 

These 44 are 0.4% of the 10,168 proposals NSF declined i n CY 1983. 

I n a l l completed reconsiderations except one, the d e c l i n a t i o n was 
upheld. The Acting A s s i s t a n t Director/BBS reversed one d e c l i n a t i o n . 

Four of these 44 were f u r t h e r reconsidered by the O f f i c e of the Deputy 
D i r e c t o r who upheld the o r i g i n a l d e c l i n a t i o n and the A s s i s t a n t 
D i r e c t o r ' s d e c i s i o n to s u s t a i n that d e c l i n a t i o n . 

Furnishing Results of Reconsideration 

NSF C i r c u l a r 127 requires t h a t those requesting r e c o n s i d e r a t i o n from 
the A s s i s t a n t D i r e c t o r or from the Deputy D i r e c t o r receive the r e s u l t s 
o f the r e c o n s i d e r a t i o n w i t h i n 30 days. 

I t was not possible to determine the t i m e l i n e s s of STIA's response t o 
the four requests f o r r e c o n s i d e r a t i o n by the As s i s t a n t D i r e c t o r since 
STIA d i d not provide the "date of r e c e i p t " of each request i n i t s 
q u a r t e r l y r e p o r t s . Future STIA r e p o r t s should provide the i n f o r m a t i o n 
l i s t e d i n s e c t i o n 5, NSF C i r c u l a r 127. 

Of the 40 requests t o A s s i s t a n t D i r e c t o r s other than STIA, 50% waited, 
or were w a i t i n g , f o r the r e s u l t s of the A s s i s t a n t D i r e c t o r ' s recon­
s i d e r a t i o n w i t h no i n t e r i m n o t i f i c a t i o n of delay f o r more than 30 days. 
Although there was one instance each of 70- and 85-day delays w i t h o u t 
any i n t e r i m n o t i f i c a t i o n •̂•ost overdue r e p l i e s f e l l i n the 30- t o 45-day 
category. Whenever the r e s u l t s of the r e c o n s i d e r a t i o n cannot be 
fu r n i s h e d w i t h i n 30 days, the cognizant A s s i s t a n t D i r e c t o r should 
f u r n i s h the PI a w r i t t e n explanation of the need f o r more time and 
i n d i c a t e the date by which the r e s u l t s of the r e c o n s i d e r a t i o n can be 
expected—as .required i n s e c t i o n 4 of NSF C i r c u l a r 127. 

Of the 4 i n s t i t u t i o n a l requests f o r r e c o n s i d e r a t i o n by the Deputy 
D i r e c t o r , 2 received r e s u l t s w i t h i n 30 days and 2 wi t h i n * 3 6 days. 

AAEO 
BBS 
ENG 
HPS 
SEE 
STIA 

4 
5 
7 
24 
0 
4 
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Sample of Jackets Under Reconsideration 

OAO reviewed 12 proposal jackets from among 
s i d e r a t i o n bj r the A s s i s t a n t D i r e c t o r s . The 

AAEO - 2 

DDO 
ENG 

— i 
" 2 
„ A rlrb 

SEE 
— 0 
- 0 

STIA „ 1 

Of these 12, 11 d e c l i n a t i o n s were upheld at the A s s i s t a n t D i r e c t o r ' s 
l e v e l and 1 d e c l i n a t i o n was reversed by the Ac t i n g A s s i s t a n t 
Director/BBS. Two MPS d e c l i n a t i o n s t h a t were upheld at the A s s i s t a n t 
D i r e c t o r ' s l e v e l appealed t o the Deputy D i r e c t o r who sustained the 
d e c l i n a t i o n s . Both of these were submissions from small companies. 

I n general, there seems to be confusion i n the j a c k e t w i t h respect t o 
re c o n s i d e r a t i o n documents. These are c o n f i d e n t i a l review documents 
and should be f i l e d c h r o n o l o g i c a l l y on the l e f t side of the j a c k e t . 

I n 4 instances the A s s i s t a n t D i r e c t o r reconsidered w i t h o u t the PI 
having sought ^nd obtained an explanation from the Program O f f i c e r as 
i s normally expected. 

Based on the o r i g i n a l r a t i n g s and reviews found i n each of the 12 
j a c k e t s , i t i s d i f f i c u l t t o understand why approximately 40% 
requested r e c o n s i d e r a t i o n at the A s s i s t a n t D i r e c t o r l e v e l g iven the 
obviously low r a t i n g s of the reviewers and the c u r r e n t high c u t o f f 
l e v e l s . I t i s equally d i f f i c u l t to understand why an even h i g h e r 
percentage requested r e c o n s i d e r a t i o n from the O f f i c e of the Deputy 
D i r e c t o r . Leaving aside these cases which are w e l l below the c u t o f f 
r e g i o n , the others appear t o have some p l a u s i b l e basis upon which the 
PI might, i f c o r r e c t , f e e l t h a t a reversed d e c i s i o n was warranted. 

At the A s s i s t a n t D i r e c t o r l e v e l and f u l l y i n accord w i t h the r e q u i r e ­
ments of NSF C i r c u l a r 127, the AD performed the requested 
r e c o n s i d e r a t i o n and/or appointed one or two others not in v o l v e d w i t h 
the o r i g i n a l e v a l u a t i o n of the d e c l i n a t i o n t o perform the 
re c o n s i d e r a t i o n . The same was tr u e f o r r e c o n s i d e r a t i o n s by the Deputy 
D i r e c t o r . 

The records support q u i t e w e l l the decisions made by the ADs and the 
Deputy D i r e c t o r . 

I n general the correspondence f u r n i s h i n g the r e s u l t s of the recon­
s i d e r a t i o n process shows a commendable s e n s i t i v i t y t o the s i t u a t i o n . 
I n p arts of three r e p l i e s , bold restatements of the basis f o r d e c l i n a ­
t i o n appear somewhat harsh and/or p a t r o n i z i n g , but these are not 
t y p i c a l . 
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Conclusion 

Aside from the problems of ti m e l i n e s s and document f i l i n g , the 
re c o n s i d e r a t i o n process introduced i n t o NSF i n January 1976 appears 
to be operating smoothly and e f f e c t i v e l y , thereby c o n t r i b u t i n g 
p o s i t i v e l y t o PI and pu b l i c confidence i n the NSF peer review system. 

James J. Zwolenik 
Senior S t a f f Associate-Oversight 

O f f i c e of Audit and Oversight 

Attachment: NSF C i r c u l a r 127 
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NATIONAL S C I E N C E F O U N D A T I O N 

Offtci of ihe Director 
Washington, D.C. 20550 

NSF C I R C U L A R NO. 127 
(Revision No. 2) 

G R A N T S A N D C O N T R A C T S 

August 8. 1980 

Subject: Reconsideration of Proposals Declined or Returned by NSF 

!. Purpose. This Circular implements the provisions 
of Important Notice No. 84, "Reconsideration of Pro­
posals Declined or Returned by the N S F . " dated 
August 8, 1980, which establishes procedures and 
responsibilities for the reconsideration of proposals 
for grant assistance declined or returned by N S F . This 
Circular does not apply to procurements governed by 
the Federal Property and Administrative Services Act 
or to applications for fellowships or travel grants. 

2. Cancellation. This Circular cancels N S F Circular 
No. 127, Revision No. I, dated October 2, 1979. 

3. Policy. Award of N S F assistance is discretionary. 
Nonetheless, a principal investigator (Pi) whose pro­
posal has been declined may obtain an explanation of 
the declination from the responsible Program Officer. 
If this explanation does not satisfy the PI that the 
proposal was fairly handled and reasonably evaluated, 
the PI may also obtain reconsideration of the declination 
by the responsible Assistant Direclor. If the applicant 
institution is still not satistied after reconsideration 
by the responsible Assistant Director, it may obtain 
further reconsideration by the Deputy Director ofthe 
N S F . If a proposal has been declined following review 

by the National Science Board, however, only an ex­
planation will be available. A PI whose proposal has 
been returned because it is inappropriate forconsider-
alion by N S F may also request reconsideration ofthis 
determination. 

Reconsideration is not an adversary process and 
no formal hearing is provided. The Foundation cannot 
assure applicants lhat reconsideration will result in 
an award even i f error is eslablished in connection 

with Ihe initial evalualion. 

4. Procedures. 

a. Explanation by Program Officer. A PI who 
wishes informalion about a declination or returned 
proposal may requesi an explanation from the appro­
priate Program Officer. Thai may be done by letter, by 

telephone, or in person. The Program Officer will ex­
plain the basis for the declination or the return. On 
request the Program Officer will provide the PI ver­

batim copies of peer reviews received on the declina­
tion wilh only the names and other identifying data of 

the individual reviewers deleted. The Program Officer 
will afford the PI an opportunity to present the Pi's 
point of view and will take any further action that 
seems appropriate. 

No revisions made to a proposal after declination 
will be considered in connection with the original 
proposal. However, a substantially revised proposal 
may be submitted for review and evaluation as a new 
proposal under the usual procedures. 

b. Reconsideration by the Assistant Director at the 
Request of the Principal investigator. If dissatisfied 
wilh the Program Officer's explanation, the PI may 
request in writing that the Foundation reconsider its 
action. Such a request wiil be considered only if the Pl 
has first sought and obtained an explanation from the 
Program Officer and only if the request is received 
by the Foundation within 180 days after the declina­
tion or return. 

(1) The PI should address the request to the 
Assistant Director for the Directorate lhat handled 
Ihe proposal and should explain why the PI believes 
that the declination or return was unwarranted. 

(2) The Assistant Director will consider the 
request for reconsideration. The record ofthe evalualion 
of ihe declined proposal will be reviewed to determine 
whether the declined proposal was fairly handled and 
reasonably evaluated. The returned proposal will be 
reviewed lo determine whether the proposed research 
is inappropriate for NSF consideration. 

(a) The Assistant Director may request addi­
lional informalion from the PI and may obtain addi­

tional peer reviews. 

(b) The Assistant Director may conduct the 
reconsideration personally or may designate another 
N S F official who had no part in ihe initial evaluation 
to do so. As used here, "Assistant Director" includes 
such a designated official. 

(3) Within 30 days after the date of the request, 
the Assistant Director will furnish the PI in writing the 
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resulls of the reconsideration. If results cannot be 
furnished within 30 days, the Assistant Director will 
furnish the PI a written explanation of the need for 
more time, indicating the date when results can be 
expected. If the Assistant Director reaffirms the 
declination or return, he or she will inform the PI 
lhat the Pi 's institution may obiain further recon­
sideration by the Deputy Director. 

c. Further Reconsideration by the Deputy Director 
at the Request of the Applicant Instilution. Within 180 
days after a reconsideration at the Assistant Director 
level, the applicant institution may obtain further re­
consideration by the Deputy Director of the N S F . 
Only the applicant institution may request further 
reconsideration by the Deputy Director, except that a 
PI who submitted a proposal as an individual, without 
connection with any institution, may submit a request 
for further reconsideration as an individual. 

(!) The institulion should address a requesi for 
further reconsideration to the Deputy Direclor ofthe 
N S F . The request need not be in any particular format, 
but it musl be in writing and must be signed by the 
institution's president or other chief executive officer 
and by the PI. For declinations, it should explain why 
the institution believes that an error may have occur­
red in the initial evaluation and why il is nol entirely 
satisfied with the reconsideration by the responsible_^ 
Assistant Direclor. For returned proposals, it should 
explain why the inslitution believes that an error may 
have occurred in the initial determination that the 
proposal was inappropriate for consideration by N S F J 

(2) The Deputy Director will review the request 
for further reconsideration and the record of earlier 
N S F actions, including the original evalualion ofthe 
declined proposal and the reconsideration by the As­
sistant Direclor. to determine whether the declined 
proposal was fairly handled and reasonably evaluated 
or whether the returned proposal is outside the domain 
of N S F . 

(a) The Deputy Director may request addi­
tional information from the PI or the applicant in­
stitution and may obtain additional peer reviews. 

(b) The Deputy Director may conducl the 

further reconsideration personally or may designate 
another N S F official who had no part in the iniiial 
evaluation o f the proposal or the earlier reconsidera­
tion lo do so. As used here. "Deputy Direclor" in­
cludes such a designated official. 

(3) Within 30 days after a request for further 
reconsideration is received at the N S F . the Deputy 
Director will furnish the inslitution in writing the 
results of the further reconsideration. If results can­
not be furnished within 30 days, the Deputy Director 
will furnish ihe institution a written explanation of 
the need for more time, indicating the date when the 
results can be expected. 

(4) After reconsideration by the Deputy Di­
rector, a declination or return will not be reconsidered 
further. However, a substantially revised p r o p o s a l j 
may be submitted for review and evaluation as a new 
proposal under the usual procedures. 

5. Reporting Requirement. E a c h directorate will 
maintain a record of all requests for reconsideration 
by the Assistant Director. The record should include 
the date of receipt, the name ofthe PI, the name ofthe 
applicant institution, and the proposal number and 
title. When the reconsideration is completed, the record 
should be updaled to indicate when the resulls of the 
reconsideration were furnished to the Pl and what the 
results were. Within 5 working days after the end of 
each quarter of the fiscal year, each directorate will 
forward to the Deputy Director a copy ofthe record 
for all requests received and reconsiderations com­
pleted during the previous quarter. 

The Office of ihe Deputy Director will mainlain 
similar records on requests for further reconsidera­
tion from applicant institulions. 

Donald N. Langenberg' 

Acting Director 

Dis t r i bu t i on t 
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