
l1111111111lllll1llllllIlllllllllrllilll 094379 
United States General Account'ins O f f  icr 

~ -Washington, D. C. 20548- 

FOR RkLEASE ON DELIVERY 
Expected at 10 a.m., EST 
Thursday, April 5, 1979 

STATEMENT OF 

ELMER B. STAATS 

COMPTROLLER GENERAL OF THE UNITED STATES 

BEFORE THE 

HOUSE COMMITTEE ON SCIENCE AND TECHNOLOGY j ' -  

ON 

THELFEDERAL R&D BUDGET] 
\ '  
1 M r .  Chairman and Members of the Committee: 

O f  all the congressional committees, this Committee has 

the broadest oversight of U . S .  science and technology and I 

especially appreciate this opportunity to share my views with 

you on the Federal budget for R&D and related policy issues. 

On June 1 7 ,  1975, I appeared before this Committee in 

support of H.R. 4461 in hearings which lead to the passage of 

the National Science and Technology, Policy, '.and Priorities 

Act of 1976. During that hearing, I stressed the importance 

of a better system for examining national priorities in re- 

search and development and a better system for assessing such 

needs for both specific programs and the overall levels of 

Federal and private support for research and development. 

In my statement, I indicated that: 



'I* * * however great the difficulty of formulating 
a comprehensive national policy and strategy, I be- 

lieve that an attempt should be made to provide a 

national policy for planning and resource allocation 

for science and technology programs. There are cer- 

tainly common objectives, such as support of basic 

research and supplying adequate investment in train- 

ing, which go beyond the needs of a single agency to 

meet its program objectives. This is more true now 

than ever before. * * * In addition. to mission- 

oriented R&D supporte'd by the various Federal agen- 

cies and the private sector, we need to establish 

a long-term investment policy for Federal support 

of basic research and graduate education." 

The 1976 legislation contained a landmark statement of 

national policy that provides guidance for the Nation by 

recognizing the tremendous importance of science and tech- 

nology to the economy and the interrelationship of science 

and technology to other policies and programs of the Federal 

Government. I found particularly important the statement in 

Section 101(a)(4): 

"Federal funding for science and technology repre- 

sents an investment in the future which is indis- 

pensable to sustained national progress and human 

betterment; and there should be a continuing national 
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investment in science, engineering, and technology 

which is commensurate with national needs and op- 

portunities and the prevalent economic situation; 

* * * . I t  

Elsewhere in the statute--in the Declaration of Policy as 

well as in Section 101--it is abundantly clear that the 

Congress was concerned about the condition, health, and 

vitality of funding for science and technology and the 

importance of science and technology to changing national 

goals and priorities. The statute is a clear refutation of 

the arguments that science and technology programs could and 

should be looked at only in the context of priorities for in- 

- dividual programs in the budget. 

In this context, there are three major concerns that I 

wish to address. First, how are the Federal Government and 

the private sector interrelated in supporting R&D to achieve 

national goals? Second, under what circumstances and to 

what extent should the Federal Government subsidize R&D or 

use alternative incentives to stimulate conmgrcial/industrial 

technological innovation? Third, what'are the major limita- 

tions in the present structure and analysis of the "Federal 

R&D budget" as currently presented to the Congress, and how 

can this presentation be improved? This is discussed in de- 

tail in an attachment to my statement. Before discussing 

these specific concerns, I should like to present some 
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background on  t h e  n a t u r e  and impor t ance  of R&D. T h i s  i s  t o  

p r o v i d e  c o n t e x t  and  p e r s p e c t i v e  which I b e l i e v e  are  e s s e n t i a l  

t o  o v e r s i g h t  review of " t h e  R&D budget ."  

BACKGROUND AND PERSPECTIVE 

Economists  and o t h e r  s c h o l a r s  g e n e r a l l y  a g r e e ' t h a t  t h e r e  

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

economic growth.  Indeed ,  i n  h i s  Message on  S c i e n c e  and Tech- 

no logy  t o  t h e  Congress ,  P r e s i d e n t  Carter emphasized t h e  i m -  

p o r t a n c e  of a s t r o n g  n a t i o n a l  commitment t o  R & D  t o  a s s i s t  i n  

a t t a i n i n g  a p p r o p r i a t e  l e v e l s  of economic growth  and s a t i s f y -  

i n g  o t h e r  soc ie ta l  needs .  . 

According t o  d a t a  r e p o r t e d  by t h e  N a t i o n a l  S c i e n c e  

Founda t ion  (NSF),  t o t a l  n a t i o n a l  e x p e n d i t u r e s  f o r  R&D i n  1979  

are e s t i m a t e d  t o  be  $51.6 b i l l i o n ,  o f  which about  50 p e r c e n t  

i s  by  t h e  F e d e r a l  Government. Because o f  t h e  l a r g e  s h a r e  of 

F e d e r a l  R&D s u p p o r t  and t h e  manner i n  which F e d e r a l  po l i c i e s  

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

R&D, t h e  dominance of t h e  F e d e r a l  Government and i t s  impact 

on t h e  e l e m e n t s  of t h e  i n f r a s t r u c t u r e  o f  o u r  s c i e n c e  and 

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

A common m i s c o n c e p t i o n  i s  t h a t  t o t a l  F e d e r a l  i n v e s t m e n t s  

i n  R & D  a re  c e n t r a l l y  p l anned  i n  a t o t a l  a n a l y t i c  framework 

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

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

emerges  a s  " t h e  R&D budge t "  i s  c u r r e n t l y  p i e c e d  t o g e t h e r  

f r o m  t h e  numerous independen t  e n t i t i e s  i n  t h e  e x e c u t i v e  

._ 
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branch .  R&D e x p e n d i t u r e s  become means t o  a c h i e v e  larger  

e n d s  and ,  a s  s u c h ,  compete w i t h  o t h e r  s t r a t e g i e s  f o r  t h e  de- 

p a r t m e n t a l  d o l l a r .  I n  f i s c a l  y e a r  1980 ,  e a c h  of 1 2  a g e n c i e s  

w i t h  d i s p a r a t e  m i s s i o n s  i s  e x p e c t e d  t o  s p o n s o r  RSD i n  excess 

of $100 m i l l i o n .  Fu r the rmore ,  t h e  R&D e f f o r t s  s u p p o r t e d  by 

e a c h  agency  may r a n g e  from b a s i c  and a p p l i e d  r e s e a r c h  t o  de- 

s i g n ,  deve lopment ,  and t e s t i n g  of new d e v i c e s  and sys t ems .  

Many d i s c i p l i n e s  and a v a r i e t y  of p e r f o r m e r s  are  i n v o l v e d .  

T h i s  d i v e r s i t y  of s p o n s o r s  and p e r f o r m e r s  of RbD is a 

d i r e c t  ou tg rowth  of o u r  n a t i o n a l  p h i l o s o p h y  of p l u r a l i s m .  

I n  t h i s  c o n t e x t ,  t h e  e s s e h c e  o f  p l u r a l i s m -  is t h a t  more t h a n  

o n e  agency ,  r a t h e r  t h a n  o n e  c e n t r a l  a u t h o r i t y ,  s u p p o r t  R&D 

t o  se rve  t h e i r  own purposes and c o n s i d e r  t h e  i d e a s  and pro-  

p o s a l s  of i n d i v i d u a l  s c i e n t i s t s  and i n s t i t u t i o n s .  A h i g h l y  

d e c e n t r a l i z e d  r e v i e w  s y s t e m  is used t o  j u d g e  t h e  merits of 

R&D p r o p o s a l s  . 
Although t h e r e  i s  no  c e n t r a l l y  p l anned  " F e d e r a l  R&D 

budge t "  -- p e r  se ,  OMB a n n u a l l y  p u b l i s h e s  a " S p e c i a l  A n a l y s i s  

of RbD" as  p a r t  of t h e  t o t a l  budge t  package . .  T h i s  supp lemen t  

p r e s e n t s  a n  ove rv iew and  h i g h l i g h t  summary of p roposed  Federal 

RbD e x p e n d i t u r e s .  OMB a l s o  p r e p a r e s  a n  R&D d i s p l a y  by agency  

m i s s i o n s ,  t h i s  y e a r ' s  v e r s i o n  of which i s  d u e  o u t  s h o r t l y .  

O v e r s i g h t  of " t h e  
F e d e r a l  R&D Budaet"  

T h i s  is t h e  c o n t e x t  i n  w h i c h  t h e  Congress  f a c e s  i t s  o v e r -  

s i g h t ,  a u t h o r i z a t i o n ,  budge t  a l l o c a t i o n ,  and a p p r o p r i a t i o n s  

._ 
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responsibilities. The Congress, in exercising its responsi- 

bility to establish policy and oversee its execution, needs 

to examine not only the vertical mission-oriented R&D sup- 

ported by the particular agencies under its jurisdiction, 

but also horizontal interagency comparisons in related R&D 

programs whose missions or technologies are similar. Indi- 

vidual committees in both Houses conduct hearings on particu- 

lar agencies, programs, or special oversight for selected 

facets of the proposed Federal R&D expenditures. But this 

Committee is the only one charged with the.ful1 scope of 

Congress' responsibility for oversight of R&D policy. 

In my view, a major function of the Federal budget is 

to serve as a policy document which discloses the Administra- 

tion's plans and strategy for implementing priority decisions 

emerging from major policy considerations. To facilitate 

oversight of R&D expenditures, the budget should include in- 

formation to disclose specific mission- or program-related 

R&D and to permit broad oversight of total Federal R&D ex- 

penditures in relation to the transcending issues, interagency- 

related programs, and similar technologies. For the broad 

oversight, reports (such as the Special Analysis of R&D and 

the Science and Technology Annual Report) are needed to 

present the Administration's view of how the total amount and 

distribution of Federal R&D expenditures relate to transcend- 

ing issues and national goals, and to identify and disclose 
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t h e  r a t i o n a l e  f o r  major i n c r e a s e s  and  d e c r e a s e s  i n  e x i s t i n g  

programs,  new i n i t i a t i v e s ,  and  a n a l y s i s  of issues a s s o c i a t e d  

with multiagency programs and r e l a t e d  t e c h n o l o g i c a l  a p p r o a c h e s  

s u p p o r t e d  by more t h a n  o n e  agency.  I n  r e v i e w i n g  t h e  s t r a t e g y  

for  F e d e r a l  s u p p o r t  of R&D, p a r t i c u l a r  a t t e n t i o n  s h o u l d  be  

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

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

GOVERNMENT AND INDUSTRIAL 
ROLES IN SUPPORT OF R&D 

I n  a d d i t i o n  t o  t h e  broad  g e n e r a l  o b j e c t i v e s  f o r  a s t r o n g  

n a t i o n a l  R&D e f f o r t ,  which I have  a l r e a d y  men t ioned ,  t h e r e  

are  a number of s p e c i f i c  p u r p o s e s  f o r  F e d e r a l  s u p p o r t  of R&D. 

These  r a n g e  from matters of c o n c e r n  t o  t h e  N a t i o n  as  a who le ,  

i .e . ,  n a t i o n a l  m i s s i o n s ,  t o  more s p e c i f i c  g o a l s  which,  a l -  

though a f f e c t i n g  t h e  economy as  a whole,  are  f o r  t h e  most 

p a r t  c o n c e r n s  o f  v a r i o u s  segments  of p r i v a t e  i n d u s t r y .  

F o r  n a t i o n a l  m i s s i o n s ,  s u c h  as d e f e n s e  and space, t h e  

F e d e r a l  Government s u p p o r t s  a l l  p h a s e s  f rom b a s i c  r e s e a r c h  

t o  p r o d u c t  development .  For t e c h n o l o g y  p r i m a r i l y  r e l a t e d  t o  

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

few e x c e p t i o n s ,  n o t a b l y  a g r i c u l t u r e  and n u c l e a r  e n e r g y ,  gen- 

e r a l l y  h a s  been  l i m i t e d  t o  s u p p o r t  of b a s i c  s c i e n c e  and ex- 

p l o r a t o r y  development  of emerging  t e c h n o l o g i e s .  

F o r  major t e c h n o l o g y - i n t e n s i v e  commercial  v e n t u r e s  con- 

s t r u e d  a s  e s s e n t i a l  t o  meet n a t i o n a l  g o a l s  b u t  which are  too 
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l a rge ,  r i s k y ,  and long term f o r  p r i v a t e  r e s o u r c e s  t o  u n d e r t a k e  

w i t h o u t  Government a s s i s t a n c e ,  Government and i n d u s t r y  have 

s h a r e d  i n  t h e  R&D costs fo r  a number of y e a r s .  The deve lop -  

ment of n u c l e a r  power i s  a pr ime example. N o  g e n e r a l  p o l i c y  

g u i d e l i n e s  have  y e t  been e s t a b l i s h e d  t o  d e t e r m i n e  when, how, 

and t o  what  e x t e n t  t h e  F e d e r a l  Government s h o u l d  b e  i n v o l v e d  

i n  such  v e n t u r e s .  These s i t u a t i o n s ,  t h e r e f o r e ,  are  t r e a t e d  

on a case-by-case basis. 

A s p o n s o r  of basic  research and g r a d u a t e  e d u c a t i o n  may 

n o t  be  able t o  c a p t u r e  t h e  f u l l  b e n e f i t s  of, t h e  i n v e s t m e n t .  

Hence, i n d u s t r y  g e n e r a l l y . p r o v i d e s  only a small s h a r e  of t h i s  

s u p p o r t  . 
The F e d e r a l  Government must  c o n t i n u e  t o  p r o v i d e  major 

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

n a t u r a l  and social  s c i e n c e s  and t h e  e n g i n e e r i n g  d i s c i p l i n e s .  

Sponsor s  m u s t  r e c o g n i z e  t h a t  t h e  v e r y  n a t u r e  of basic  re- 

search i s  l o n g  term, e x p l o r a t o r y ,  and adventuresome,  w i t h  

l i t t l e  or no a s s u r a n c e  of p o s i t i v e  r e s u l t s  from t h e  ou t se t .  

W h i l e  it is n e c e s s a r y  t o  a s s u r e  w i s e  and a c c o u n t a b l e  expend i -  

t u r e  of p u b l i c  f u n d s ,  w e  s h o u l d  seek ways t o  f u l f i l l  t h i s  

need w i t h o u t  i n h i b i t i n g  freedom of i n t e l l e c t u a l  i n q u i r y ,  

r i s k  t a k i n g ,  and p r o d u c t i v i t y  i n  research. W e  have  no 

g e n e r a l l y  accepted f o r m u l a  for t h e  level of Federa l  s u p p o r t  

of basic research, b u t  I b e l i e v e  w e  s h o u l d  e s t a b l i s h  a long-  

t e r m  i n v e s t m e n t  p l a n .  
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In addition, it is important to provide a stable base 

of funding from year to year. As longer-range plans are 

developed, the Congress should also consider greater use of 

multiyear and advanced funding methods for basic research 

and other selected R&D efforts which require more than one 

year to complete. 

Recently, the need and means for establishing closer 

coupling between universities and industry has been receiving 

considerable attention. This issue was addressed by an ad- 

visory panel involved in the President's Domestic Policy 

Review of Industrial Innovation and also by Ed David and 

Peter Drucker at the annual meeting of the American Associa- 

tion for the Advancement of Science. This is important both 

to broaden the base for support of university research and 

to enhance the transfer of research results to the industrial 

sector. 

A question which has been raised with increasing fre- 

quency is whether the Federal Government should provide di- 

rect support for R&D to stimulate technological innovation 

for commercial purposes. It is usually addressed specifically 

with regard to small business and medium-size industries pur- 

ported to be adversely affected by foreign competition. 



Although t h e r e  may be s i t u a t i o n s  i n  w h i c h  d i r e c t  Federal 

s u p p o r t  of R&D f o r  commercial  p u r p o s e s  is w a r r a n t e d ,  I be- 

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

a f f e c t i n g  t h e  climate for  i n d u s t r i a l  i n n o v a t i o n .  We have 

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

deve loped  a n  agenda f o r  research which  w e  b e l i e v e  is neces-  

s a r y  t o  d e t e r m i n e  how t h e  F e d e r a l  Government c a n  h e l p  t o  

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

p r i v a t e  sector. 

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

The f i r s t  is how can  r e s o l v i n g  two majo r  i s s u e s  are needed.  

t h e  F e d e r a l  Government a l l e v i a t e  t h e  u n c e r t a i n t i e s  i n  t h e  

economic o u t l o o k  and t h e  r e g u l a t o r y  s i t u a t i o n  t o  s t a b i l i z e  

t h e  climate and enhance  t h e  c o n f i d e n c e  of t h e  p r i v a t e  sec- 

to r  for long-term i n v e s t m e n t  i n  p l a n t  e x p a n s i o n  and innova- 

t i v e  R&D? 

The second major i s s u e  is w h a t  c r i t e r i a  s h o u l d  be used 

t o  d e t e r m i n e  when and how F e d e r a l  i n t e r v e n t i o n  i s  n e c e s s a r y  

t o  assure a d e q u a t e  i n v e s t m e n t  i n  R&D and cap i t a l  f o r m a t i o n  

fo r  s i t u a t i o n s  i n  which e x t e r n a l i t i e s  and i n a d e q u a t e  marke t  
- -  - _A 

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

areas of p u b l i c  need o r  o p p o r t u n i t y ?  

T h i s  agenda undoub ted ly  r e q u i r e s  e x t e n s i v e  research and 

I hope t h e  r e s u l t s  of t h e  P r e s i d e n t ' s  Domestic P o l i c y  Review 

of I n d u s t r i a l  I n n o v a t i o n  w i l l  shed  new l i g h t  on some of t h e  
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i s s u e s  and p r o v i d e  g u i d a n c e  f o r  e a r l y  a c t i o n  as  w e l l  a s  

focus f o r  f u r t h e r  s t u d y .  L e t  m e  u n d e r s c o r e  t h i s  p o i n t  be- 

cause t h e r e  h a s  been a r e l a t i v e  d e c l i n e  i n  r e s e a r c h  and de- 

velopment  which h a s  a n  impact  on t h e  r a t e  of p r o d u c t i v i t y  

growth i n  t h e  economy. During t h e  p a s t  t e n  y e a r s l  produc- 

t i v i t y  i n  t h e  Un i t ed  S t a t e s  h a s  i n c r e a s e d  a n  a v e r a g e  o f  1 .6  

p e r c e n t  p e r  y e a r .  During t h e  p r e v i o u s  20 y e a r s ,  p r o d u c t i v i t y  

growth  i n c r e a s e d  a t  twice t h e  rate--3.2 p e r c e n t  p e r  y e a r .  

Our major t r a d i n g  p a r t n e r s  i n  r e c e n t  y e a r s  have a c h i e v e d  in -  

creases of 5 t o  6 p e r c e n t  p e r  y e a r .  A r e c e n t  Bureau of 

Labor S t a t i s t i c s  s u r v e y  s'hows t h a t  t h r e e - f o u r t h s  o f  t h e  in -  

d u s t r i e s  su rveyed  showed lower p r o d u c t i v i t y  growth  i n  1977 

t h a n  i n  1976. 

A r e t u r n  t o  h i s t o r i c  growth  r a t e s  would d r a m a t i c a l l y  

r e d u c e  u n i t  l a b o r  costs which are  now i n c r e a s i n g  a t  a p p r o x i -  

m a t e l y  8-1/2 p e r c e n t  a y e a r .  O u r  a b i l i t y  t o  deal  w i t h  i n f l a -  

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

Moreover, t h r e e - f o u r t h s  o f  t h e  long-term e x p a n s i o n  of t h e  

economy h a s  been d i r e c t l y  a t t r i b u t a b l e  t o  i n c r e a s e d  produc-  

t i v i t y .  F o r t y - f i v e  p e r c e n t  of t h e  growth  i n  t h e  economy from 

1929 t o  1969 h a s  been due  t o  t e c h n o l o g y  i n n o v a t i o n .  From 

1950 t o  1974,  h igh- technology i n d u s t r i e s  had p r o d u c t i v i t y  

ra tes  t w i c e  a s  h i g h  as t h e  low-technology i n d u s t r i e s .  These  

i n d u s t r i e s  had a r ea l  growth  three t i m e s  a s  h i g h  as l o w -  

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

- *  - -- 
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i n c r e a s e s ,  b u t  n i n e  t i m e s  t h e  employment growth  a s  t h e  res t  

of t h e  economy. 

E q u a l l y  i m p o r t a n t ,  p r o d u c t i v i t y  and h i g h  t e c h n o l o g y  

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

market. The h igh - t echno logy  i n d u s t r i e s  i n  1976 showed a 

favorable t rade  b a l a n c e  of $28 b i l l i o n ;  t h e  o t h e r s  showed 

a n e t  d e f i c i t  of $16 b i l l i o n .  

I n  a t t e m p t i n g  t o  e x p l a i n  t h e  slowdown of p r o d u c t i v i t y  

advance  i n  t h e  past  decade and t o  project  t o  t h e  f u t u r e ,  

e c o n o m i s t s  t e n d  t o  c o n c e n t r a t e  on  f o u r  m e a s u r a b l e  factors :  

slowdowns i n  t h e  growth of c a p i t a l  s t o c k s  per worker, i n -  

c r e a s i n g  p r o p o r t i o n s  of i n e x p e r i e n c e d  employees,  changes  i n  

t h e  i n d u s t r i a l  c o m p o s i t i o n  of  employment, and d e c l i n e s  i n  

research and development .  Other  factors  b e l i e v e d  t o  have  

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

i n  e n e r g y  p r i c e s ,  a slowdown i n  t h e  pace of t e c h n o l o g i c a l  

programs,  changing  a t t i t u d e s  toward work and l e i s u r e ,  a 

q u e s t i o n i n g  of t h e  role of s c i e n c e  and t e c h n o l o g y ,  and t h e  

i n c r e a s e  i n  Government involvement  i n  t h e  economy. 
- -  - _ _  

While r e c o g n i z i n g  t h a t  p r o d u c t i v i t y  and t e c h n o l o g i c a l  

i n n o v a t i o n  are  a f f e c t e d  by many f a c t o r s ,  of p a r t i c u l a r  con- 

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

decade  which w i l l  have  a d v e r s e  e f f e c t s  i n  t h e  y e a r s  ahead.  

F o r  example: 
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--Total  r e s e a r c h  and  development  spend ing  i n  1977 

w a s  e s t i m a t e d  by  t h e  N a t i o n a l  S c i e n c e  Founda t ion  

a t  2.3 p e r c e n t  of t h e  g r o s s  n a t i o n a l  p r o d u c t  

compared t o  3.0 p e r c e n t  i n  1964.  

--The Un i t ed  S ta tes  s p e n d s  a b o u t  h a l f  i ts r e s e a r c h  

d o l l a r s  i n  d e f e n s e  e f f o r t s ,  w h i l e  t h e  b u l k  of ex- 

p e n d i t u r e s  by o t h e r  major i n d u s t r i a l  n a t i o n s  w i t h  

b e t t e r  p r o d u c t i v i t y  r e c o r d s  h a s  been  i n  nonde fense  

areas.  

--In 1975 ,  p r i v a t e  i n d u s t r y  employed 5 . p e r c e n t  fewer 

s c i e n t i s t s  and  e n g i n e e r s  t h a n  i t  d i d  i n  1970. 

One of t h e  i m p o r t a n t  areas f o r  t h e  Committee's c o n s i d -  

e r a t i o n  is how w e  c a n  maximize p r i v a t e  sector  r e s e a r c h  and 

development  which h a s  c o n c e n t r a t e d  i n  r e c e n t  y e a r s  on  l o w -  

r i s k ,  s h o r t - t e r m  p r o j e c t s  d i r e c t e d  p r i n c i p a l l y  a t  improving 

e x i s t i n g  p r o d u c t s .  Emphasis on  longe r - t e rm p r o j e c t s  t h a t  

c o u l d  l e a d  t o  new p r o d u c t s  and p r o c e s s e s  h a s  d e c r e a s e d .  

For  example,  

r e s e a r c h  and  

down from 36 
P - __  .~ 

i n d u s t r y  now s p e n d s  o n l y  25 p e r c e n t  of i t s  

development  e x p e n d i t u r e s  on long,-term research, 

p e r c e n t  i n  1957.  

With t h e  winding  down o f  space and d e f e n s e  programs,  

Government s u p p o r t  of i n d u s t r i a l l y  per formed research and 

development  a l so  has d i m i n i s h e d .  From 1957  t o  1967,  t h e  

Government a n n u a l l y  s u p p o r t e d  more t h a n  one-ha l f  of indus -  

t r i a l  R&D a c t i v i t y .  T h i s  l e v e l  of s u p p o r t  r eached  almost 
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60 p e r c e n t  from 1959 t o  1 9 6 4 ,  b u t  h a s  been  f a l l i n g  c o n s i s -  

t e n t l y  and i s  35 p e r c e n t  today .  

O t h e r  governments  are  d o i n g  much more t h a n  t h e  Uni ted  

S t a t e s  t o  s u p p o r t  c i v i l i a n  r e s e a r c h  and development .  J a p a n ,  

f o r  i n s t a n c e ,  i s  p u t t i n g  $300 m i l l i o n  o f  government  money 

i n t o  m i c r o e l e c t r o n i c  research t h i s  y e a r .  West Germany is  

p r o v i d i n g  from 50 t o  95 p e r c e n t  o f - t h e  r e s e a r c h  and develop-  

ment f u n d s  for t h o s e  c i v i l i a n  i n d u s t r i e s  r e q u e s t i n g  a i d  and 

judged t o  be i m p o r t a n t  t o  t h e  economy as  a whole. I n  addi- 

t i o n ,  b o t h  c o u n t r i e s  have  s u p p o r t e d  t h e  c r e . a t i o n  of special- 

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

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

new e n t e r p r i s e s .  

M r .  Chairman, i n  a n  a t t a c h m e n t  t o  my s t a t e m e n t ,  w e  sug- 

g e s t  a number of improvements i n  t h e  budge t  p r e s e n t a t i o n  and 

a n a l y s i s  which w e  b e l i e v e  would g r e a t l y  assist t h i s  Committee 

i n  e x e r c i s i n g  i ts  broad o v e r s i g h t  of R&D e x p e n d i t u r e s .  I n  

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

budge t  f o r m u l a t i o n ,  and o v e r s i g h t  of R&D compared t o  what 

h a s  been  e x e r c i s e d  i n  t h e  p a s t .  

Conc lus ions  

I n  t h i s  s t a t e m e n t  I ' ve  t r i e d  t o  l a y  o u t  t h e  background,  

p e r s p e c t i v e s ,  c u r r e n t  economic and p o l i c y  f a c t o r s ,  and budget  

p r o c e s s  fac tors  t h a t  need t o  be c o n s i d e r e d  i n  changing  t h e  

Fede ra l  budge t  p r e s e n t a t i o n  and a n a l y s i s  f o r  R&D. We are 

.. 
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t a l k i n g  a b o u t  t h e  o v e r s i g h t  and pol icymaking  process f o r  50 

p e r c e n t  of t h e  N a t i o n ' s  R&D r e sources - - abou t  $32 b i l l i o n  fo r  

f i s c a l  y e a r  1980.  

Our successes of t h e  p a s t  have  been  based  t o  a l a r g e  

e x t e n t  on t h e  c o n c e p t s  of p l u r a l i s m .  S i n c e  t h e s e  c o n c e p t s  

have  been s u c c e s s f u l ,  w e  need t o  r e t a i n  them t o  t h e  g r e a t -  

e s t  e x t e n t  w e  can .  

B u t ,  w e  are  f a c i n g  chang ing  s o c i a l  and  economic con- 

d i t i o n s  which are  g e n e r a t i n g  a g r e a t e r  d i v e r s i t y  of n e e d s  

w h i l e  i n c r e a s i n g  c o n s t r a i n t s  on  o u r  r e s o u r c e s .  T h e r e f o r e ,  

w e  are g o i n g  t o  have  t o  make some tough  c h o i c e s .  I b e l i e v e  

many of t h e s e  c h o i c e s  m u s t  be  made c e n t r a l l y ,  based  on  i n -  

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

b o t h  Government and p r i v a t e  R&D. To d o  t h i s ,  p a r t i c i p a t i o n  

by OSTP i n  t h e  budge t  f o r m u l a t i o n  needs  t o  b e  c o n t i n u e d  and 

p o s s i b l y  s t r e n g t h e n e d .  

I n  f u t u r e  y e a r s  I hope t h a t  t h i s  C o m m i t t e e  w i l l  h o l d  

i t s  a n n u a l  o v e r s i g h t  h e a r i n g s  on  t h e  F e d e r a l  R&D budge t  

e a r l y  enough t o  be  a b l e  t o  report  i t s  "views...and estimates" 

on  t h e  r e s e a r c h  and development  b u d g e t ' t o  t h e  House Budget 

Committee a s  a supplement  t o  e x i s t i n g  c o v e r a g e .  

With a p p r o p r i a t e  t i m i n g  and improvement,  t h e  Annual 

Report on  S c i e n c e  and Technology c o u l d  be d e s i g n e d  t o  pro-  

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

R&D budge t  and p o l i c y .  T h i s  would be e s p e c i a l l y  t r u e  if 
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OSTP, rather than NSF, assumed the primary responsibility 

for the portions of this report which reflect the Adminis- 

tration's strategy. The Special Analysis of R&D also needs 

to be improved. 

Since the basic budget presentations and analysis now 

use the budget functional or national needs classifications, 

I suggest that they be used for aggregating the R&D budget 

also, similar to the approach used in the R&D missions dis- 

play. A supplemental category could be used f o r  the tech- 

nology base. This would facilitate its use in the executive 

and congressional budget processes . 
This concludes my formal statement. I'll be pleased 

to answer any questions the Committee may have. 

-. 
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ATTACHMENT 

GAO SUGGESTIONS FOR IMPROVING 
THE BUDGET PRESENTATION FOR RESEARCH AND DEVELOPMENT 

I n  p repa r ing  f o r  t h e  h e a r i n g s  by t h e  House C o m m i t t e e  on 

Sc ience  and Technology on " t h e  Fede ra l  R&D budget ,"  w e  re- 

viewed e x i s t i n g  program and budget d a t a  sources f o r  Fede ra l  

R&D programs and o u r  p r i o r  work t h a t  addressed  p o t e n t i a l  i m -  

provements i n  budget ing for  R&D. Th i s  a t tachment  summarizes 

o u r  views on t h e  d a t a  now a v a i l a b l e  t o  t h e  C o m m i t t e e  and t h e  

t w o  r e p o r t s  i s sued  by GAO on t h i s  s u b j e c t .  

ANALYSIS OF "THE 
FEDERAL R&D BUDGET" 

The S p e c i a l  Analys is  of R&D 
and t h e  R&D Display by Agency 
Missions 

The S p e c i a l  Ana lys i s  of  R&D ( f o r  f i s c a l  y e a r  1 9 8 0 ,  Spe- 

c i a l  Ana lys i s  L ) ,  p repared  by OMB, summarizes t h e  R&D fund- 

ing f o r  e s s e n t i a l l y  t h e  e n t i r e  Fede ra l  Government. The 

Ana lys i s  i s  d iv ided  i n t o  t w o  s e c t i o n s :  "High l igh t s  and 

Trends," an overview of Fede ra l  R&D funding f o r  f i s c a l  y e a r  

1980 ,  and "Agency R&D Programs," a more d e t a i l e d  summary o f  

t h e  R&D e f fo r t s  of  t h e  1 2  major R&D agencies .  

We were p leased  t h a t  t h e  S p e c i a l  Ana lys i s  h a s  been ex- 

panded t h i s  y e a r ,  b u t  i t  s t i l l  does n o t  provide  a l l  t h e  i n -  

format ion  t h e  Congress needs f o r  o v e r s i g h t  and policymaking. 

The document c o n t a i n s  o n l y  b r i e f  d e s c r i p t i o n s  of t h e  R&D 

programs. For t h o s e  programs which a r e  wholly w i t h i n  t h e  

purview of a s i n g l e  a u t h o r i z i n g  committee, t h i s  may n o t  be a 
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problem since - each committee has the benefit of the agency 

testimony and supporting documents. However, for broad sci- 

ence and technology oversight, the Congress needs better 

program descriptions and a more detailed explanation of the 

rationale for priorities reflected in the budget. The Spe- 

cial Analysis describes only four interagency R&D programs 

and gives the total level of support for each without dis- 

closing the portion provided by each agency. Other inter- 

related mission R&D efforts of different agencies are not 

identified. For example, the Federal Aviation Act directs 

the Administrators of the'-Federal Aviation Administration 

(FAA) and the National Aeronautics and Space Administration 

(NASA) and the Secretary of Defense to arrange for the 

timely exchange of information on policies, programs, and 

requirements of common interest. In addition, the Act spe- 

cifically provides for military participation in FAA's re- 

search and development. This mandate has resulted in pro- 

cedures designed to insure that the technology of the 

Department of Defense and NASA is incorporated in FAA's 

programs where applicable. The Special Analysis does not 

reveal. this relationship in R&D. 

Also lacking in the Special Analysis is any form of 

interagency comparison in related areas of the science and 

technology base. For example, the Committee may wish to 

know how much total R&D is being federally supported in 
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g e n e r i c  laser  t echno logy ,  l i f e  s c i e n c e s ,  materials research, 

computer  s c i e n c e s ,  e n e r g y  c o n s e r v a t i o n ,  and  weather modifica- 

t i o n - - t o  name a few. 

S p e c i a l  A n a l y s i s  L c o n t a i n s  a g e n e r a l  s t a t e m e n t  t h a t  

o n e  of t h e  F e d e r a l  Government 's  f o c u s e s  f o r  i n v e s t m e n t  i n  R&D 

is "where t h e  Government seeks t o  augment, b u t  n o t  s u p p l a n t ,  

t h e  R&D e f f o r t s  of t h e  p r i v a t e  sector b e c a u s e  o f  a n  over -  

r i d i n g  n a t i o n a l  i n t e r e s t  and t h e  need t o  accelerate o r  i n -  

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

Nat ion ."  However, it refers t o  c o n s i d e r a t i o n  of t h i s  

p o l i c y  o n l y  q u a l i t a t i v e l y  and o n l y  w i t h  r e s p e c t  t o  s u p p o r t  

of basic r e s e a r c h  and so l a r  and other n o n n u c l e a r  e n e r g y  R&D. 

Noteworthy f o r  t h e  a b s e n c e  of e x p l i c i t  c o n s i d e r a t i o n  o f  

p r i v a t e  R&D i n v e s t m e n t  is a major i n t e r a g e n c y  R&D i n i t i a t i v e  

i n  m i c r o e l e c t r o n i c s  and  submicron  science and t e c h n o l o g y  

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

d e f e n s e  of t h e  Nat ion ."  

Another  example of a Federal agency  R&D e f f o r t  t h a t  

s h o u l d  be examined i n  r e l a t i o n  t o  re la ted i n d u s t r y - s p o n s o r e d  

R&D is  t h e  Department  of I n t e r i o r ' s  program t o  i n v e s t i g a t e  

new t e c h n o l o g i e s  f o r  s u r f a c e  and underground coal and o i l  

shale mining  d e s i g n e d  t o  lead  t o  improvements i n  e n v i r o n -  

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

t e c h n o l o g y  f o r  p r o d u c t i v i t y  improvement i n  n o n f u e l  min ing .  
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Special Analysis L did not mention industrial R&D in- 

vestment in either of these cases. 

OMB also published, in May 1978, an R&D display by 

agency missions for the Appropriations and Budget Committees. 

R&D data were presented for 28 executive agencies in three 

categories: (1) science and technology base, ( 2 )  concept 

and. demonstration development, and' ( 3 )  full-scale develop- 

ment. This publication provides useful supplementary data 

on R&D spending. One problem with this display, however, 

is that missions and programs are unique to each agency and 

cross-agency comparisons within the three categories are 

difficult. The timing of this publication also prevents its 

use in early congressional consideration of the R&D budget. 

The Science and Technology 
Annual Report 

The first issue of the Science and Technology Annual 

Report, prepared by NSF, was published last fall, too late 

to be of much use for congressional action on the fiscal 

year 1979 budget. We have been advised that future issues 

will be published in February of each year to be of immediate 

use in the congressional budget cycle. Although we recognize 

that this report was not meant to serve as a complementary 

document to any specific budget, the content of this report 

is relevant to the priorities reflected in "the R&D budget." 

The Annual Report provided some analysis of issues which 

transcend agency jurisdictions and budget classifications. 
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The s t r a t eg ic  overview i n  t h e  Annual Report  w a s  a d i s c u s s i o n  

by t h e  Off ice  of Sc ience  and Technology P o l i c y  (OSTP) of se- 

l e c t e d  t r anscend ing  and c r o s s c u t t i n g  issues. But t h e  over- 

view does  n o t  p rov ide  a s u b s t a n t i a l  c o n t e x t  on  which t o  evalu-  

a te  R&D budget p roposa l s .  I n s t e a d ,  a t t e n t i o n  is d i r e c t e d  t o  

one o v e r r i d i n g  i s s .ue l  t h a t :  " W e  need a b e t t e r  d e f i n i t i o n  of 

* * * o u r  long-term g o a l s  i n  R&D." 

The Annual Report  ana lyzes  t o t a l  Fede ra l  spending f o r  

R&D i n  terms of budget f u n c t i o n s .  The e i g h t  f u n c t i o n s  used  

i n  t h e  r e p o r t  t h a t  have R&D are: n a t i o n a l  d e f e n s e ,  space ,  

energy ,  h e a l t h ,  g e n e r a l  s c i e n c e  and b a s i c  research, n a t u r a l  

resources and environment,  t r a n s p o r t a t i o n ,  and a g r i c u l t u r e .  

However, t h e  budget c a t e g o r i e s  used  are  u n i q u e  t o  each func- 

t i o n  and,  hence,  n e i t h e r  i n t e r f u n c t i o n a l  n o r  i n t e ragency  

comparab i l i t y  i s  p o s s i b l e  i n  most of t h e  areas. F u r t h e r m o r e ,  

l a r g e  c a t e g o r i e s ,  such  a s  t h e  Department of Defense technology 

base ,  now i n  excess of $ 2 . 2  b i l l i o n ,  a r e  n o t  subdivided i n  

ways t h a t  pe rmi t  comparisons wi th  t h e  long-range R&D o f  o ther  

agenc ie s  . 
I n  t h i s  p r e s e n t a t i o n  of  t h e  R & D  e E f o r t  by f u n c t i o n s ,  t h e  

Annual Report  goes  a s t e p  f u r t h e r  t h a n  t h e  S p e c i a l  Ana lys i s  

i n  s t a t i n g  t h e  d e c i s i o n s  o f  t h e  Admin i s t r a t ion  t o  increase 

o r  decrease funds.  T h i s  is a s t a r t  i n  g i v i n g  t h e  C o m m i t t e e  

t h e  necessa ry  background f o r  a s s e s s i n g  budget requests. How- 

e v e r ,  a s  i n  t h e  S p e c i a l  Analys is ,  t h e  Annual Report  d o e s n ' t  

e x p l a i n  t h e  r easons  f o r  m o s t  o f  t h e  d e c i s i o n s .  
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S u g g e s t i o n s  f o r  Improvements 

I n  summary, w i t h  respect t o  broad  o v e r s i g h t  of F e d e r a l  

R&D, w e  have  i d e n t i f i e d  t h r e e  major d e f i c i e n c i e s  i n  t h e  ma- 

t e r i a l  which is p r e s e n t e d  w i t h  t h e  b u d g e t - - ( l )  n o t  enough 

d a t a  and a n a l y s i s  are  p r o v i d e d  t o  compare R&D budge t  f i g u r e s  

of a g e n c i e s  i n v o l v e d  i n  s imilar  o r  r e l a t e d  m i s s i o n s ,  o r  from 

a f u n c t i o n a l  s t a n d p o i n t ,  us ing  categories which are compara- 

b l e  between a g e n c i e s ;  ( 2 )  i n s u f f i c i e n t  d i s c u s s i o n  of t h e  

r a t i o n a l e  fo r  d e c i s i o n s  made c o n c e r n i n g  changes  i n  R&D pr i -  

o r i t i es ;  and ( 3 )  i n s u f f i c i e n t  e x p l a n a t i o n  o.f r e l a t i o n s h i p s  

between F e d e r a l  and i n d u s t r i a l  s u p p o r t  of R&D. 

Numerous o t h e r  l i m i t a t i o n s  i n  t h e  e x i s t i n g  R&D budge t  

a n a l y s e s  have  been i d e n t i f i e d  and d i s c u s s e d  i n  d e t a i l  i n  t h e  

a n n u a l  AAAS r e p o r t s  on R&D i n  t h e  F e d e r a l  budget .  W e  have  

found t h e s e  r e p o r t s  and t h e  AAAS a n n u a l  symposium on R&D t o  

be extremely u s e f u l  i n  p r o v i d i n g  independen t  p e r s p e c t i v e s  on 

t h e  F e d e r a l  R&D budge t  p r o c e s s ,  a n a l y s i s  of e a c h  y e a r ' s  

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

p o l i c y  issues. 

Assuming t h a t  t h e  n e x t  Annual Repdr t  on  S c i e n c e  and 

Technology w i l l  be  r e l e a s e d  i n  F e b r u a r y  1 9 8 0 ,  w e  b e l i e v e  

t h a t ,  a t  l e a s t  i n . p a r t ,  it s h o u l d  be p l anned  s p e c i f i c a l l y  t o  

supp lemen t  t h e  S p e c i a l  A n a l y s i s  of R&D i n  t h e  F e d e r a l  budget .  

These t w o  reports  i n  combina t ion  c o u l d  t h e n  be d e s i g n e d  t o  

p r o v i d e  t h e  more comprehens ive  t r e a t m e n t  of t h e  R&D budge t ,  
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with particular emphasis on the broad oversight and related 

policy issues. We hope the Five-Year Outlook report, also 

due for the first time in the fall of 1979, will contribute 

substantially to strategic planning and the five-year Federal 

budget projection for R&D. 

However, it may not be feasible for the Annual Report 

and the Five-Year Outlook to include the requisite informa- 

tion pertinent to broad oversight of Federal R&D, since the 

responsibility f o r  the reports is now assigned to the Director 

of NSF. He may be able to provide a good aoalysis of the 

transcending and future issues concerning science and tech- 

nology as a broad context for assessing the budget. However, 

he may be constrained in dealing with the crosscutting and 

interagency issues which involve evaluating programs or poli- 

cies of other Federal agencies. Additionally, NSF, as an 

affected agency, may not be the appropriate organization 

to provide the rationale for the Administration's R&D budget 

proposals. 

In view of these constraints on NSF, OSTP is the logical 

agency to speak for the Administration's strategy and priori- 

ties on the budget for R&D and how they were chosen. There- 

fore, although it could delegate much of the staff work, we 

believe that OSTP should assume responsibility for at least 

these poreions of the Annual Report and the Five-Year Outlook. 

This would provide a more comprehensive authoritative basis 
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for congressional oversight of R&D policy and budget. The 

public also would have an opportunity tp react to the budget 

proposals, and hearings such as these can be used to assess 

the R&D proposals, with OSTP's testimony to further support 

and clarify the Administration's position. 

PREVIOUS GAO RECOMMENDATIONS 
REGARDING R&D BUDGET STRUCTURE 

In recent years, GAO has issued two reports that ad- 

dressed potential improvements in budgeting for research and 

development. The first report discussed the need for a 

Government-wide R&D classification structure to support 

policy level analysis of R&D (PAD-77-14, March 3 ,  1977) 

and the second described the concept of mission budgeting 

and its application to R&D programs at the agency level 

(PSAD-77-124, July 27, 1977). These are two complementary 

approaches to improving congressional review and oversight 

of "the R&D budget." In the following sections, we explain 

each approach briefly and then discuss how the two approaches 

could provide insights that will help improve the R&D budget 

presentation and the information available to the Committee. 

Government -Wid e R& D 
Classification Structure 

Title VI11 of the Congressional Budget Act of 1974 re- 

quires the Comptroller General to identify and specify con- 

gressional committee and Member needs for fiscal, budgetary, 

and program-related information and to develop classification 
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s t r u c t u r e s  f o r  a l l  Fede ra l  agenc ie s  t o  u s e  i n  supply ing  s u c h  

in fo rma t ion  t o  t h e  Congress. Based on d i s c u s s i o n s  w i t h  t h e  

s t a f f s  of t h i s  and o t h e r  committees and r e l a t e d  work f o r  t w o  

House Appropr i a t ions  Subcommittees, w e  i d e n t i f i e d  a need for  

a Government-wide p r e s e n t a t i o n  of Fede ra l  RLD funding.  W e  

developed a n  o b j e c t i v e - o r i e n t e d  c l a s s i f i c a t i o n  s t r u c t u r e  

across agency l i n e s  t o  show t h e  amount  o f  Fede ra l  funds each 

agency commits t o  s p e c i f i c  n a t i o n a l  o b j e c t i v e s .  

Char t  1 (p .  1 0 )  shows t h e  b a s i c  c l a s s i f i c a t i o n  s t r u c t u r e  

w e  developed back i n  1975. The l i s t  c o n t a i n s  t h i r t e e n  broad 

n a t i o n a l  o b j e c t i v e s  t h a t  were t h e  focus  of R&D a t  t h e  t i m e .  

Within each  broad o b j e c t i v e ,  w e  developed d e t a i l e d  c a t e g o r i e s  

and s u b c a t e g o r i e s .  These  are s e t  f o r t h  i n  Appendix I1 of o u r  

March 3, 1977, r e p o r t .  C h a r t  2 ( p .  11) l i s t s  t h e  d e t a i l e d  

c a t e g o r i e s  f o r  t h e  Space F l i g h t  Systems Technology o b j e c t i v e  

which  i s  i n  t h e  j u r i s d i c t i o n  of t h e  Committee. 

We designed t h i s  Government-wide s t r u c t u r e  t o  provide  

a h i e r a r c h y  of o b j e c t i v e s  o r  program c a t e g o r i e s  t o  which 

i n d i v i d u a l  R&D m i s s i o n s ,  programs, and p r o j e c t s  could  be as- 

s igned  based o n  t h e i r  pr imary p u r p o s e , ' r e g a r d l e s s  of who was 

funding o r  performing them. I n  o u r  r e p o r t ,  w e  s t a t e d  t h a t  a 

p r e s e n t a t i o n  of Fede ra l  R&D d o l l a r s  u s ing  such a s t r u c t u r e  

should improve Congress '  a n a l y t i c a l  and o v e r s i g h t  c a p a b i l i -  

t i e s  i n  two impor tan t  ways: 
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CHART 1 

GAO'S GOVERNMENT-WIDE CLASSIFICATION STRUCTURE 
FOR FEDERAL RESEARCH AND DEVELOPMENT 

(Proposed in 1975) 

Education and Training 

Energy Development and Conservation 

Environmental Quality Improvement 

Food, Fiber, and Other Agricultural Products 

Health 

Housing and Community Development . 

Law Enforcement and Justice 

Military 

Natural Resources 

Science and Technology Base 

Space Flight Systems Technology 

Transportation 

Other 
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CHART 2 

PROGRAM CATEGORIES I N  

SPACE FLIGHT SYSTEMS TECHNOLOGY OBJECTIVE 

GAO UNIFIED CLASSIFICATION STRUCTURE 

Space  F l i g h t  Systems Technology 

A .  S p a c e  T r a n s p o r t a t i o n  Systems 

1. Space S h u t t l e  

2 .  S p a c e l a b  

3 .  I n t e r i m  Upper Stage/Tug 

4 . O t h e r  Space  T r a n s p o r t a t i o n  Sys tems 

B. Space F l i g h t  Equipment E n g i n e e r i n g  

1, Energy Sys tems 

2 .  Human O p e r a t i o n s  i n  Space  

3 .  I n f o r m a t i o n  and Communication Sys tems 

4. Materials Used i n  Space  V e h i c l e s  

5 , P r o p u l s i o n  Systems 

6. Space V e h i c l e  Aerothermodynamics 

7 .  Systems and Des ign  S t u d i e s  

8. V e h i c l e  and S a t e l l i t e  S t r u c t u r e s  

9 ,  V e h i c l e  Guidance and C o n t r o l  

- 11 - 



o F i r s t ,  by r e q u i r i n g  a l l  a g e n c i e s  t o  a s s i g n  t h e i r  

r e s e a r c h  p r o j e c t s  t o  a common se t  of n a t i o n a l  

o b j e c t i v e s  o r  needs ,  t h e  s t r u c t u r e  would e n a b l e  

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

which F e d e r a l  R&D d o l l a r s  are b e i n g  s p e n t .  

o Second, l i n k i n g  R&D a c t i v i t i e s  t o  n a t i o n a l  ob- 

j e c t i v e s  o r  needs  would show where p a r t i c i p a t i n g  

F e d e r a l  a g e n c i e s  need t o  more e f f e c t i v e l y  co- 

o r d i n a t e  t h e i r  programs.  

OMB and some a g e n c i e s  expe r imen ted  w i t h  t h i s  approach  

u s i n g  t h e  f i sca l  y e a r  1977  budge t  d a t a .  

subcommit tees  which r e c e i v e d  t h e  f i r s t  t e s t  d a t a  found it t o  

be u s e f u l ,  and some of them r e l i e d  on it d u r i n g  h e a r i n g s  and 

markup s e s s i o n s .  W e  b e l i e v e  t h i s  e f fo r t  d e m o n s t r a t e d  t h a t  

The committees and 

i n f o r m a t i o n  on t h e  F e d e r a l  R&D e f f o r t  can  be  c o l l e c t e d ,  p re -  

s e n t e d ,  and used i n  a more r a t i o n a l  and e f f e c t i v e  manner 

t h a n  h e r e t o f o r e  had been  p o s s i b l e .  

However, i n  Oc tobe r  1976,  OMB s a i d  it d i s a g r e e d  w i t h  

o u r  recommendation p r i m a r i l y  on t h e  b a s i s  o f _ w o r k l o a d .  In-  

s t e a d ,  it s u g g e s t e d  t h a t  some l i m i t e d  Supplementary  R&D 

d a t a  on a n  i n t e r a g e n c y  b a s i s  be  deve loped  t o  cover s p e c i f i c  

problem areas i d e n t i f i e d  by t h e  Congress ,  and t h u s  avo id  

t h e  col lect ion of too much d a t a .  

I n  r e t r o s p e c t ,  w e  b e l i e v e  t h e r e  were r e a l l y  t h r e e  a d d i -  

t i o n a l  i s s u e s  invo lved .  
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o There  w a s  no  s u p p o r t  a t  t h a t  t i m e  f rom t h e  cen-  

t r a l  R&D pol icy p e o p l e  i n  t h e  e x e c u t i v e  b r a n c h  

f o r  improvement i n  and u s e  of t h e  Government-wide 

data.  

o There  was conce rn  among some agency  R&D o f f i c i a l s  

t h a t  a Government-wide R&D budge t  s y s t e m  c o u l d  be  

used by c e n t r a l  s c i e n c e  p o i i c y  o f f i c i a l s  t o  ex- 

ercise  g r e a t e r  i n f l u e n c e  o v e r  Federal R&D spend ing  

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

o There  was no  agreement  on  any  l i s t  of " n a t i o n a l  

o b j e c t i v e s " ;  e i t h e r  t h e  one  t h a t  emerged from 

o u r  RLD a n a l y s i s  ( C h a r t  1, p .  lo), t h e  t h e n  

e x i s t i n g  budge t  f u n c t i o n s ,  o r  t h e  y e t  t o  be de- 

f i n e d  " n a t i o n a l  needs"  c a t e g o r i e s  r e q u i r e d  t o  

be used i n  t h e  f i s ca l  y e a r  1 9 7 9  budge t .  

Mis s ion  Budget inq  
f o r  R&D Programs 

We s t u d i e d  and reported on t h e  m i s s i o n  b u d g e t i n g  con- 

cept a s  a p p l i e d  t o  F e d e r a l  R&D programs f o l l o w i n g  o u r  pa r -  

t i c i p a t i o n  i n  t h e  a c t i v i t i e s  of t h e  Commission on Government 

Procurement .  I n  1973 ,  t h e  Commission r e p o r t e d  t h a t  i t  was 

v i r t u a l l y  i m p o s s i b l e  f o r  t h e  Congress  t o  r e v i e w  R&D b u d g e t a r y  

requests e f f e c t i v e l y  because: 

- - T r a d i t i o n a l  b u d g e t a r y  i n f o r m a t i o n  o v e r b u r d e n s  

t h e  Congress  w i t h  d e t a i l e d  r e v i e w s  of t e c h n i c a l  

projects  t h a t  obscure t h e  o v e r a l l  p a t t e r n .  
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--There are too many projects for the Congress to 

review. 

--Many projects are not linked to needs and do not 

show the purpose for which the activity is being 

undertaken. 

--Many projects forego alternatives and set the 

course for what later emerges as a noncompetitive 

development of a major system with a several-hundred- 

million-dollar budget. 

The Commission urged that the Congress adopt a mission 

end-purpose approach to budgeting. The Congress has taken 

an initial step through Title VI of the 1974 Budget Act by 

requiring a mission display in the President's budget but 

has yet to fund budget requests of the agencies on that 

basis. We previously noted that OMB also has supplied the 

Committees on Budget and Appropriations an experimental dis- 

play of R&D by agency mission. A number of committees are 

beginning to experiment with the concept. Finally, DOD re- 

cently decided to implement a mission-area structure as the 

basis for reviewing internally their research, development, 

and system acquisition programs. 

A mission budget assembles and groups various kinds of 

expenditures according to their end purposes. Missions at 

the highest level in the budget structure represent basic 
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end-purpose responsibilities assigned to an agency. De- 

scending levels in the budget structure then focus more 

sharply on specific mission purposes, needs, and programs 

to satisfy them. At the lowest levels are supporting ac- 

tivities; that is, line items or the means decided upon to 

satisfy the need. Chart 3 ( p .  16) compares the traditional 

and mission approaches to budgeting. 

The mission approach has four main features. First, it 

encourages a periodic policy review of the agency's missions. 

Congress could appraise the current relevancy of the missions, 

the agency's approach to 'executing the missions, and how well 

they are being accomplished. The kinds of capabilities needed 

to carry out missions in terms of overall priorities and re- 

source availability could also be considered. Missions could 

be updated and related programs accelerated or phased out. 

Chart 4 (p. 17) depicts the various dimensions of policy re- 

view afforded by the mission approach. 

The second main feature would be a shift in emphasis on 

program oversight from the back end of a program's life cycle 

to the front end. Mission budgeting illuminates for agency 

administrators and the Congress early (front end) decisions 

that determine the program's purpose and future course. These 

decisions have to do with the program's need, priority, objec- 

tives, and the competitive explorations of alternative solu- 

tions to carry o u t  the program. 
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CHART 3 

BUDGET STRUCTURES COMPARED 

LINE-ITEM APPROACH 
( INPUT-ORIENTED) 

AGENCY 

KIND OF PRODUCT 

STAGE OF DEVELOPMENT 

M I S S I O N  APPROA-CH 
(OUTPUT-ORIENTED) 

AGENCY 

OPERATIONAL M I S S I O N  
(BROAD PURPOSE) 

M I S S I ~ N  AREA 
(MORE S P E C I F I C )  

R & D  PROGRAM 

MISSION NEED 
( S P E C I F I C  1 

FUNDS REQUESTED 

R&D PROGRAM 

I 
FUNDS REQUESTED 
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C H A R T  4 

MISSIOH BUDGETING 

MAJOR THRUSTS 

YISYON 
ABILITY N E E D V  

TO PRIORITIES 
MISSION COST EXECUTE 

vs 
APPROACH WORTH 

TO 
YISSlOnS 

O R G  ASYU(/ 
RELEVAMCI OVERLAPS 
TO NATIONAL 

I MISSION COST E X E t a T E  
VL 

APPROACH WORTH 

YISSlOnS 
O R G  ASYU(/ 

RELEVAMCI OVERLAPS 
TO NATIONAL 1 

TECHNOLOGY 
BASE A D  
YISBON . 
FUXDlllG YISYON FUNDS 

LlNICED TO 
END- PURPOSE 

CONSIDERED 
V I S I I I L I N  AT 
KEY PROGRW 

TURNlffi  WINTI 

COElGRESSlONAL 
POLICY ROLE - - 
W A ?  FUNDS ARE 

FOR AND wnr 

CONGRESSIONAL 
PROGRAY 
OVERSIGHT ROLE 
HOW FUNDS 
ARE SPENT 
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A third feature of mission budgeting is that a technology 

base is funded separately from specific programs, This would 

provide greater visibility to the sustained support needed to 

develop new knowledge for future innovation and help guard 

against the use of technology base funds to predetermine 

solutions of new programs and lockout competition. Chart 5 

( p .  19) illustrates how technology-base funding is diffused 

and scattered in a line-item budget and how these same funds 

would be collected in a mission budget and treated as a sepa- 

rate category for funding purposes. 

Last, mission' budgeting could provide the means for the 

Congress to adjust the funding levels of agency missions up 

or down based on analysis of agency purposes, needs, capa- - 

bilities, and ongoing programs. In making this judgment as 

to mission-funding levels, Congress would tend to stress 

relative value and affordability rather than resources de- 

manded and cost, Thereafter, agency accountability would 

shift from inputs to outputs or specific performance levels 

associated with mission purposes and levels .of funding. 

Chart 6 (p. 20)  illustrates the d'irect linkup between 

a National Aeronautics and Space Administration (NASA) mis- 

sion, a mission area, a mission need, a program to satisfy 

that need, and several R&D candidate solutions to be ex- 

plored. Mission budgeting would relate each level of the 
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CHART 5 

SEPARATING TECHNOLOGY BASE FROM 

MISSION-ORIENTED WORK 

T r a d i t i o n a l  approach Mission approach 
( technology base a c t i v i t i e s  ( technology base s e p a r a t e l y  

s c a t t e r e d )  funded) . 

1. Science 1. Techno1 

2.  Product  " A "  

3 .  Product "B" 

4 .  P z o d u c t  "C" xx xx 
xx 5. Mgt. & support -. XX 3 .  Mgt. & support - 
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budget structure to NASA missions defined in terms of end- 

purpose responsibilities. The first or highest level in the 

structure would show NASA's broad responsibilities for meet- 

ing specified national needs or goals which would be part of 

the Government-wide budget structure. Descending levels of 

the agency's R&D budget structure would provide a sharper 

focus on the end purposes to be served and specific needs to 

be met. The lowest levels of the budget structure would then 

indicate the type of activity being funded or means to ac- 

complish the end purposes and the progress being made on 

specific programs. 

In our report of July 27, 1 9 7 7 ,  we concluded that the 

mission budgeting concept offers significant possibilities, 

and we recommended that the Congress begin to experiment 

with the concept in carrying out its budget review, authori- 

zation, and appropriation functions. 

Government-Wide Classification 
and Mission Budgeting 

What can we gain from these two approaches to budgeting 

and how will they help the Committee perform 'its jobs? 

are legitimate differences between these approaches. One 

There 

focuses on Government-wide policy objectives and the other 

on individual agency missions. But the essential objective 

of both is to provide the Executive and the Congress with 

information about what purposes are supposed to be achieved 

with the funds budgeted f o r  Federal R&D programs and to 
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* 1 - it; 
- .  

improve congres s iona l  o v e r s i g h t .  P r e s e n t  budget  systems 

and o t h e r  in format ion  sources p rov ide  o n l y  p a r t i a l  data .  

The pr imary f e a t u r e  of t h e  Government-wide c l a s s i f i -  

c a t i o n  s t r u c t u r e  is t h e  a b i l i t y  t o  t rack funds  budgeted 

a c r o s s  agency l i n e s ;  t h i s  f e a t u r e  could be b u i l t  i n t o  a 

mission-budgeting p rocess .  The key e lements  i n  t h e  success- 

f u l  implementat ion of any s u c h  system are a c o n g r e s s i o n a l  

mandate and t h e  w i l l i n g n e s s  of a s t r o n g ,  c e n t r a l  agency wi th  

a Government-wide p e r s p e c t i v e  t o  f o s t e r  t h e  needed change 

and reconcile d i f f e r e n c e s  between i n d i v i d u a l  agency systems. 

The pr imary f e a t u r e s -  of miss ion  budget ing are t h e  focus 

on end purposes  and needs and t h e  stress o n  e a r l y  d e c i s i o n s  

t h a t  d i r e c t  a program's f u t u r e  course. The m i s s i o n  budget 

approach can  be implemented agency by agency, and w e  have 

encouraged t h i s  whenever w e  have had t h e  oppor tun i ty .  W e  

would l i k e  t o  see t h e  Government-wide budget  developed also.  

The soon-to-be-published R&D miss ions  d i s p l a y  may be a par-  

t i a l  answer. 

S i n c e  t h e  b a s i c  budget p r e s e n t a t i o n s  and a n a l y s i s  now 

use  t h e  budget  f u n c t i o n a l  o r  n a t i o n a l  needs c l a s s i f i c a t i o n s ,  

W e  sugges t  t h a t  t h e y  be used  fo r  aggrega t ing  t h e  R&D budget  

a lso,  s imi la r  t o  t h e  approach used i n  t h e  R&D m i s s i o n s  d i s -  

p l ay .  In s t ead  of t h e  c l a s s i f i c a t i o n  w e  recommended ea r l i e r  

( C h a r t  1, p. lo), a supplemental  c a t e g o r y  cou ld  be used f o r  

t h e  technology base.  Th i s  w o u l d  f a c i l i t a t e  i t s  u s e  i n  t h e  

e x e c u t i v e  and c o n g r e s s i o n a l  budget p rocesses .  
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