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TECHNOLOGY INNOVATION: 

MPROVING THE CLIMATE FOR 7 
GOVERNMENT-INDUSTRY COOPERATION 1 

I appreciated your invitation to address this annual meet- 

ing of the Industrial Research Institute. The member companies 

of  the Institute represent a major portion of  the total indus- 

trial research effort o f  the United States. It is gratifying, 

therefore, that one of your major concerns to be addressed at 

this meeting is the "Government's View of the Role of Industrial 

R&D to Meet National Needs. " 

The selection of this topic and your invitation for par- 

ticipation by Government officials imply a recognition of the 

need for establishing compatible objectives and better working 

relationships between Government and industry in t h i s  area. 

I w a s  pleased to learn that the Industrial Research In- 

stitute has played an important role in supporting legislation 

to reestablish an Office of Science and Technology in the Ex- 

ecutive Office of the President. This long-overdue legislation-- 
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sent to the White House only this past week--can have a major 

impact on Government policy in the years ahead in establishing 

national priorities in R&D; in developing more effective rela- 

tionships between Government and non-Government science and 

technology organizations; and, through its periodic reports 

to the Congress, in making all of us aware of the increasing 

importance of science and technology in our national life. 

I am particularly interested in this legislation, having 

recommended the establishment of the original Office of Sci- 

ence and Technology to President Kennedy and having had a 

major role in testimony before congressional committees which 

led to the enactment of legislation establishing that Office. 

Both President Ford and the Congress have displayed cour- 

age and foresight in recognizing the need to reestablish this 

Office and I am glad that in doing so they have strengthened 

its charter. 

In setting the stage f o r  what I have to say today, I can- 

not do better than quote directly from the declaration of policy 

contained in the new legislation in which the Congress declares 

that the 

"United States shall adhere to a national policy for 

science and technology which includes the following 

principles: * * * 
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"5. The development and maintenance of a solid 

base for science and technology in the United States, 

including: 

" ( A )  Strong participation of and cooperative 

relationships with State and local governments 

and the private sector: 

"(B) The maintenance and strengthening of the 

diversified scientific and technological capabili- 

ties in government, industry, and the universities, 

and the encouragement of independent initiatives 

based upon such capabilities, together with elimi- 

nation of needless barriers to scientific and 

technological innovation * * * . ' I  

This legislation, together with the Baker-Ramo panels re- 

ently appointed by the President and the recently completed 

work of the Federal Commission on Government Procurement, which 

set forth far reaching recommendations dealing with subjects 

ranging from patent policy to Federal support of research and 

development, augur well for all who have felt the need for a 

basic reassessment and redetermination of national policies 

involving Government-industry cooperation in science and 

technology. 

This subject is of paramount importance because viable 

technology-intensive industries, large and small, are indi- 

spensable to o u r  economy and the achievement of specific 

national goals. 
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In times of crises, such as World War I1 and the threat 

of  Soviet preeminence in space technology, our Government mobi- 

lized industrial resources--and industry responded well--in a 

partnership effort to meet specific national goals. 

nerships continue in defense and aerospace. We have yet to 

find the solution to the more complex interrelationships neces- 

sary to deal effectively with the energy crisis or  the problems 

associated with environmental protection and safety. 

Such part- 

Today the Federal Government is playing an increasingly 

important role in international economic relations by helping 

to establish better sharing of critical resources and by assur- 

ing American competitiveness in the international marketplace. 

More and more American companies are entering into world 

markets, not only through exports but also through investment 

in foreign subsidiaries. Many companies represented here today 

have developed into powerful multinational corporations. Con- 

sequently, a whole new dimension of industrial accountability 

has emerged. This partnership responsibility is highly impor- 

tant in fostering world peace, assisting the developing nations, 

and sharing critical resources f o r  the benefit of all mankind. 

The question, therefore, is how can we improve the communi- 

cation, understanding, mutual goals, and working relationships 

between Government and industry, especially technology-intensive 

industry, in meeting both national domestic needs and inter- 

national obligations. 
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FACTORS INHIBITING THE 
CLIMATE FOR INNOVATION 

Many people have attempted to diagnose the barriers to in- 

novation and to offer solutions for improving the climate for 

Government-industry cooperation. 

identified generally fall into two broad categories. The first 

is to a large extent subjective and attitudinal, The second 

comprises a number of more tangible factors. 

Attitudinal Problems 

The problems that have been 

Perhaps the major subjective problem inhibiting Government- 

industry cooperation is the lack of mutual trust. Many Govern- 

ment officials are suspicious of industrial motives and the 

potential economic and political power of large corporations, 

especially those with multinational affiliations. On the other 

hand, industry is concerned that Government officials do not 

understand and appreciate the profit motive. Industry also be- 

lieves there is a lack of understanding by Government officials 

of the technology innovation process. 

Also, the meaning of public accountability is commonly mis- 

understood. Some Government officials believe that public ac- 

countability means that every Federal dollar spent should be 

tagged with a program directive, management control, and Govern- 

ment ownership of whatever results. 

There are situations In which a broader view of public 

accountability Is appropriate which would not provide f o r  
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specific direction and management by the Government nor Federal 

ownership of the resulting product. In such cases, the question 

to ask is whether Federal funds are being spent wisely in the 

public interest, such as t o  stimulate useful innovation. An 

example that comes to mind is Federal policy regarding patent 

licensing. 

Some Government officials believe that patents derived 

from federally funded R&D must be owned and controlled entirely 

by the Government. However, in most cases, the public interest 

may best be served when private industrial contractors, with 

a few provisos, are granted exclusive licenses €or commercial 

development. 

When developing and marketing commercial products, industry 

naturally prefers to exercise its own discretion independent of 

any Government assistance or influence unless it needs help to 

deal with serious threats from foreign competition o r  another 

domestic enterprise which it believes is exercising unfair com- 

petition. Industry is particularly concerned about the con- 

straints of Government regulations which tend to divert capital 

from innovative R&D to R&D and other investments necessary to 

comply with regulatory requirements. Furthermore, some multi- 

national corporations may not be inclined to share strategic 

information with the Government and to plan and conduct their 

business in such a manner as t o  assure harmony with the inter- 

national objectives of the United States. 
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As a final attitudinal concern, there are many in both 

Government and industry who are unwilling to assume responsi- 

bility for what others would judge to be reasonable and neces- 

sary risks for investment in exploratory research and develop- 

ment when the payoff is uncertain in terms of time or economic 

return. 

Tangible Problems 

Many factors have been identified as real or tangible con- 

straints that tend to cause a decline in technology innovation. 

Among these are the uncertainty of the economy, the high cost 

of capital, and the slowdown during the last few years in 

Federal spending for research and development. 

The myriad of regulations established by both Federal and 

State governments affect the cost of doing business and may in- 

volve conflicting requirements imposed by different agencies. 

For example, in Federal procurement of conventional commercial 

products, the public would be served better in many cases by 

best-buy competition based on superior o r  innovative perfor- 

mance and life-cycle costs, rather than by the prevalent 

procurement practice which tends to favor the lowest bidder 

who offers products meeting acceptable quality o r  minimal 

specifications. 

In the larger sense, criticism is levied that the Govern- 

ment has not established a consistent national policy and 
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strategy for Government-industry relations to balance incentives 

and constraints and assure a favorable climate f o r  technology 

innovation by private enterprise. This contrasts sharply with 

other nations, notably Japan and West Germany, that have poli- 

cies and special institutional arrangements to foster industrial 

technology innovation and improved manufacturing productivity. 

Part of this issue is the question of whether o u r  anti- 

trust laws, established primarily on a domestic basis, need to 

be reexamined in an economy which is becoming increasingly world 

interdependent in market relationships and competition. This 

question is highlighted by the increasing number and size of 

multinational corporations and the fact that foreign corpora- 

tions are growing faster than U.S. corporations. 

Most of the other industrialized nations have developed 

closer relationships between government and the private sector 

on capital formation and R&D directed to the private economy. 

This is an area in which we perhaps should explore new per- 

spectives for Government-private sector interaction within 

the framework of American institutions. 

Improved productivity and advances in science and tech- 

nology cannot take place separately from other aspects of 

national policy; advances made in the laboratory and on the 

testing grounds require adequate financial support obviously. 
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However, these  advances  c a n  be s i m i l a r l y  flawed i f  s u c h  s u p p o r t  

d o e s  n o t  go  hand-in-hand w i t h  p o l i c i e s  deve loped  which w i l l  m a k e  

it p o s s i b l e  t o  use and d e v e l o p  these  i n n o v a t i o n s .  The  I n t e r n a l  

Revenue Service, Secur i t ies  and Exchange Commission, Just ice  

Depar tment ,  and Department  of Commerce a l l  must p l a y  a p a r t .  

Too f r e q u e n t l y ,  t h e s e  o r g a n i z a t i o n s  go  t h e i r  i n d i v i d u a l  ways 

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

p u r p o s e s .  T h i s  d o e s  n o t  mean, however,  t h a t  t h e i r  a c t i o n s  w i l l  

c o i n c i d e  w i t h  adequate a c c o u n t i n g  a s  t o  t h e i r  impact  and conse-  

q u e n c e s  f o r  r i s k - t a k i n g  and t e c h n o l o g i c a l  i n n o v a t i o n .  

There  i s  c u r r e n t l y  no p r o c e d u r e  f o r  measu r ing  t h e  e f f e c t  

o f  t h e s e  Government d e c i s i o n s  on science and t echno logy :  t h u s ,  

i n d u s t r i a l  r i s k - t a k e r s  l e a n  toward hedg ing  and z e r o - r i s k  deci- 

s i o n s .  I n n o v a t i o n  under  t h e s e  c o n d i t i o n s  can b e ,  a t  best, i n -  

c r e m e n t a l .  H o p e f u l l y ,  t h e  new Of f i ce  of S c i e n c e  and Technology 

P o l i c y  w i l l  r e c o g n i z e  t h a t  i n n o v a t i o n  m u s t  come a s  t h e  r e s u l t  

of t o t a l  Government po l i cy - -no t  t h e  more f r e q u e n t l y  n a r r o w l y  

c o n s t r u e d  c o n c e p t  of  s c i e n c e  and t echno logy .  

Economic Impact  of 
Research and Development 

There  i s  agreement  t h a t  there  i s  (1) a h i g h  p o s i t i v e  c o r r e -  

l a t i o n  among s c i e n c e ,  t e c h n o l o g y ,  and economic growth  and ( 2 )  

r e l a t i v e l y  l i t t l e  agreement  c o n c e r n i n g  p r e c i s e  measurements, 

.. . . . .. . 
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a p p r o p r i a t e  methodology f o r  e s t a b l i s h i n g  these  c o r r e l a t i o n s ,  

and i n t e r p r e t i n g  of  v a r i o u s  s t a t i s t i c a l  r e su l t s .  

A c e n t r a l  problem i s  t h e  i n a b i l i t y  t o  measure  t h e  spe-  

c i f i c  p r o d u c t i v i t y  of research and development .  

p u b l i s h e d  " S c i e n c e  I n d i c a t o r s  1974"  r e p o r t  by t h e  N a t i o n a l  

Science Board d e a l s  p r i m a r i l y  w i t h  i n d i c a t o r s  t h a t  measure 

resources--human and f i n a n c i a l - f o r  research and development .  

The  r e c e n t l y  

S e v e r a l  t e n t a t i v e  c o n c l u s i o n s  were t h a t :  

--The c o n t r i b u t i o n  of R&D t o  economic growth  and 

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

- - Investment  i n  R&D and i n n o v a t i o n  y i e l d s  a r a t e  of 

r e t u r n  as  high--and o f t e n  h ighe r - - than  t h e  r e t u r n  

from o t h e r  i n v e s t m e n t s .  

- - I n d u s t r y  may u n d e r i n v e s t  i n  R&D and i n n o v a t i o n  

w i t h  respect  t o  t h e  p r o b a b l e  r e t u r n s  t o  t h e  f i r m  

and t h e  b e n e f i t s  t o  s o c i e t y .  

- -Standard i n d i c e s  of economic per formance  r e f l e c t  

o n l y  p a r t  of t h e  c o n t r i b u t i o n  which  R&D and  i n -  

n o v a t i o n  m a k e  t o  t h e  economy and s o c i e t y .  

\ The r e p o r t  a l s o  s t a t e s  t h a t  t h e  p r o p o r t i o n  of  t h e  gross 

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

l a s t  decade i n  t h e  Uni ted  S t a t e s ,  w h i l e  growing s u b s t a n t i a l l y  

i n  R u s s i a ,  West Germany, and J a p a n ;  a l s o  t h a t  t h e  U n i t e d  S t a t e s  
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- invested a much smaller fraction of its RbD budget f o r  non- 

defense, nonspace purposes than has its economic competitors. 

Industrially funded R&D measured in deflated (constant) dollars 

rose by a total of only 7 percent from 1969 to 1973 and declined 

during both 1974 and 1975 by a total of 2 . 3  percent. A small 

increase is forecast f o r  1976. 

The need to develop better productivity measures f o r  R&D 

is urgent. If technological innovation is declining in this 

country, part of the reason may be that we are not investing 

the necessary resources in R & D ,  but it may also mean that we 

are investing them in the wrong places. Evaluating the eco- 

nomic and social impacts of R & D  programs will help to answer 

these questions and will support more investment in R&D in 

those areas where accurate measures demonstrate meaningful 

contributions to society. 

Ma] or Essential 
Commercial Ventures 

There are controversial views concerning the Federal 

Government's role in mobilizing combined nationwide scientific 

and technological resources required to develop major commercial 

products needed to meet national goals. For example, although 

the Energy Research and Development Administration, in combina- 

tion with industrial firms, is investing heavily in nuclear 

power development, some experts question what the specific role 

of the Government should be in the energy area. 
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The basic argument is whether the Government should finance 

and manage such programs directly or attempt to provide the right 

climate and incentives for innovation by the private sector as 

well as insurance against the risks, with oversight sufficient 

to assure adequate public protection from potential hazards and 

monopolistic advantage or excessive prices. 

The energy problem involves extensive industrial participa- 

tion and its products ultimately will be commercially delivered 

to public utilities and other users. The technological and 

market uncertainties, combined with the long time frames and 

magnitude of capital investment, require that the Federal Gov- 

ernment be involved. The question is: To what extent and how? 

Two case studies, which shed some light on this question, 

are presented in the General Accounting Office reports dealing 

with the Liquid Metal Fast Breeder Reactor Program and the 

Federal Coal Research Program. These reports are available 

and I commend them to anyone interested in a fuller apprecia- 

tion of the complexities involved in accomplishing national 

energy objectives. Regarding the Breeder Reactor Program, the 

delicate question of judgment is at what point will the tech- 

nology--largely Government financed--be sufficiently reliable, 

economic, and safe as to make it a viable commercial enterprise 

and how will the transition from major Federal involvement to 

commercial implementation by the private sector be accomplished. 
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Similar questions are involved in developing the means to 

convert coal to synthetic gas or liquid fuel, a problem made 

more complicated because of the environmental concerns asso- 

ciated with mining and developing coal as an energy resource 

and the fact that much o f  our coal reserves are located in 

areas which will require large-scale construction of public 

facilities, such as hospitals, schools, and roads. 

These are only two of a number of examples which could 

be cited to illustrate the point that we have not yet estab- 

lished a consistent policy concerning the respective roles 

of Government and industry in developing major long-term com- 

mercial ventures to meet national needs. It is unlikely that 

a formula f o r  general application can be devised, but I be- 

lieve that studying of policy alternatives should be continued 

in an effort to establish a general policy and criteria for 

guidance in determining the Government's role in each situa- 

tion of this type. 

Manufacturing Productivity 

Improving productivity in both public and private sectors 

has been generally recognized as one of the most effective means 

t o  stimulate economic growth. 

Since 1970 the General Accounting Office, in cooperation 

with executive branch agencies, has been fostering efforts to 

measure and enhance the productivity of Federal activities. 
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In addition, we have recently completed a comparison of 

programs in the United States and other countries concerned 

with advancing the state-of-the-art of manufacturing technology, 

particularly in the manufacturing of parts and components pro- 

duced in medium and small lots--with special attention to the 

potential for further application of computers to the design 

and manufacturing process. 

We concluded that the United States generally uses more 

advanced manufacturing technology than other countries in the 

world. The U . S .  total output and output per employed person 

is higher than any other nation's. However, our advanced tech- 

nology is concentrated in a few high-technology and/or capital- 

intensive firms. It is not well diffused throughout medium- 

and small-sized companies. Our  study also suggests that, without 

some added impetus, the advanced technology will not expand or 

diffuse widely t o  small- or medium-sized firms. 

Our international competitors are capturing increasing 

shares of foreign markets and are increasingly penetrating U.S. 

markets. It is significant that they are competing in those 

markets with U . S .  high-technology manufacturers. The principal 

U.S. exports for the future appear eo be essentially the same 

as at present: i.e., primarily agricultural products, aircraft 

and components, electronics (principally computers), and 

nonelectrical machinery. 
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Unlike the United States, our principal foreign competitors 

have well-developed government-directed programs and special 

institutional structures for overcoming barriers to diffusion 

of existing manufacturing technology and f o r  advancing the 

state-of-the-art through coordinated research and development 

programs. 

In addition to improving traditional manufacturing 

methods, computers and numerically controlled machines are 

changing both the management and the engineering technology 

of manufacturing. There are indications that manufacturing 

methods are about to change--not incrementally but radically. 

The changes are already taking place in other countries where 

the productivity-improving institutions and mechanisms were 

created to recover from the adverse effects of war. 

Such institutions exploit, develop, and diffuse the new 

computer-integrated manufacturing systems and are well designed 

to continue development of their nations' manufacturing pro- 

ductive capabilities faster than that of the United States. 

Their success is evidenced by their increasing share of t h e  

international markets--in some cases at the expense of our own 

manufacturers. 

But our principal concern is f o r  the future. Short- 

term benefits are possible through improved diffusion of the 

available technology. For long-term sustained productivity 
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i n c r e a s e s ,  r e s e a r c h  and development  i s  n e c e s s a r y  t o  f i n d  new 

methods and t o  r e f ine  e x i s t i n g  t e c h n o l o g y  s o  t h a t  i t  c a n  be 

economica l ly  used  o u t s i d e  t h e  few h i g h l y  c a p i t a l i z e d ,  h igh-  

technology firms. 

I n  t h e  most s u c c e s s f u l  f o r e i g n  c o u n t r i e s ,  b o t h  programs 

and i n s t i t u t i o n a l  models  have  i n v o l v e d  j o i n t  p u b l i c  and p r i v a t e  

e f f o r t s .  The Uni ted  S t a t e s  h a s  no comparable  n a t i o n a l  program, 

a l t h o u g h  s e v e r a l  Federal  a g e n c i e s  a r e  i n t e r e s t e d  i n  t h i s  s u b j e c t .  

A new o r g a n i z a t i o n  h a s  been c r e a t e d  which c o u l d  p r o v i d e  t h e  cen- 

t r a l  f o c u s  and l e a d e r s h i p .  T h i s  agency  i s  t h e  N a t i o n a l  C e n t e r  

f o r  P r o d u c t i v i t y  and Q u a l i t y  of Working L i f e ,  e s t a b l i s h e d  by 

t h e  Congres s  i n  November 1975.  

We have recommended t h a t  t h e  C e n t e r  t ake  t h e  l e a d  i n  de- 

v e l o p i n g  a n a t i o n a l  p o l i c y  and a p p r o p r i a t e  means f o r  a c h i e v i n g  

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

base. F u r t h e r ,  we p r o p o s e  t h a t  t h e  C e n t e r ,  i n  c a r r y i n g  o u t  

t h i s  recommendation, seek t h e  c o o p e r a t i o n  and  a s s i s t a n c e  of 

t h e  Department  of Commerce and o t h e r  a g e n c i e s .  The e x p e r t i s e  

w i t h i n  t h e  Department  of Commerce, p a r t i c u l a r l y  i n  t h e  N a t i o n a l  

B u r e a u  of S t a n d a r d s  and  t h e  N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  Serv- 

i ce ,  would a l l o w  t h a t  Department  t o  p l a y  a major  r o l e  i n  pro-  

v i d i n g  t e c h n o l o g i c a l  l e a d e r s h i p  and s u p p o r t .  
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The combination of expertise of the Center and of the De- 

partment of Commerce and their close coordination with other 

public and private organizations can provide the much-needed 

focal p o i n t  to coordinate all the disparate Government and 

private work in developing, standardizing, and diffusing manu- 

facturing technology, and assist the emerging S t a t e  and regional 

productivity organizations to advance manufacturing technology. 

A number of specific functions should be embraced by this 

central focus and leadership. Three of the major ones are to 

--collect and evaluate manufacturing technology in- 

formation from all available sources and establish 

means for disseminating state-of-the-art knowledge 

to potential users; 

--foster the development and acquisition of new tech- 

nology in various ways; and 

--analyze public policy options and formulate recom- 

mendations that will improve Government-industry 

cooperation in stimulating productivity improvement. 

WHAT CAN WE DO? 

Attitudes 

What can we do to improve the climate for Government- 

industry cooperation? Well, we may be inclined to empathize 

with Snoopy. A few weeks ago in the Peanuts comic strip he 

soliloquized, 
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''My body blames my foot for not being able to go places. 

My foot says it was my head's fault, and my head blames 

my eyes. My eyes say my feet are clumsy, and my right 

foot says not to blame him for what my left foot did. 

I don't say anything because I don't want to get 

involved. I' 

I have no panacea to alleviate the attitudinal constraints 

that continue to retard the development of a more constructive 

partnership between Government and industry. It behooves all 

of us--individually and collectively--to make extraordinary ef- 

forts to achieve better communication and mutual understanding 

of our respective needs and interrelated goals in the context 

of our total responsibilities and obligations. 

Continued studies and publication of resulting reports 

clarifying the issues and alternatives should help improve 

understanding. An excellent example is the July 9, 1975,  re- 

port by Robert Gilpin, "Technology, Economic Growth, and Inter- 

national Competitiveness," report prepared for use of the Sub- 

committee on Economic Growth of the Joint Economic Committee. 

Another good example is the 1973 report, "Barriers to Innovation 

in Industry: Opportunities for Public Policy Changes," based on 

a study sponsored by the National Science Foundation and performed 

as a joint effort by IRI and Arthur D. Little. 

Discussion and debate in forums and panel meetings, such 

as those sponsored by the National Science Foundation, the 
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National Bureau of Standards, professional societies, and trade 

associations can help: especially when all interested parties 

or sectors, including labor and consumer groups, are represented. 

I am told that workshops, such as those jointly sponsored by IRI 

and the National Bureau of Standards, have been productive. 

Congressional hearings also are useful for improving under- 

standing and perspective. For example, the Subcommittee on 

Domestic and International Scientific Planning and Analysis of 

the House Committee on Science and Technology has just completed 

hearings on "R&D and the Economy." In fact, much of my talk 

today is a distillation of testimony I presented last week before 

that Subcommittee in addressing its concerns which are closely 

related to the theme of this meeting. 

Tangible Issues--Government Initiatives 

With regard to the more tangible issues, I believe several 

initiatives can be or are being taken. 

The R&D process spans a wide spectrum of activities, but 

may be conceptualized generally into two broad categories-- 

basic research and long-term exploratory development--which 

undergird the technology base, and mission- or product-oriented 

R&D. In proceeding from exploratory research to product develop- 

ment, risks tend to decline but costs increase. For example, 

the cost involved in basic research and exploratory development 

to demonstrate technological feasibility of an innovation is 
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generally much less than the cost to complete prototype develop- 

ment, tooling for manufacturing, and market development. These 

characteristics of the R&D process are suggestive of the respec- 

t i v e  roles of the Federal Government and industry. 

For specific missions, such as defense and space, the 

Federal Government supports all phases from basic research to 

product development. For technology primarily related to com- 

mercial products, the role of the Federal Government, with few 

exceptions (notably agriculture and nuclear energy), generally 

has been limited to support of basic science and exploratory 

development of emerging technologies. 

Various efforts have been made to evaluate the impact of 

basic research, for example, through retrospective studies, 

such as the Department of Defense "Project Hindsight" and the 

National Science Foundation "TRACES Program. I' Although quali- 

tative correlations have been established to show contributions 

of science from many years ago to technology that is widely 

accepted today, ft is difficult, if not impossible, to estab- 

lish quantitative economic measures to evaluate basic research. 

No one can tell whether, when, and how payoffs may come. Per- 

haps more important, the sponsor of the research may not be 

able to capture the full benefits of the investment. The same 

characteristics apply to funding graduate education. 

- 20 - 



For these reasons, the private sector generally does not 

support basic research and education unless it can identify a 

direct, prompt, and adequate return on its investment. A few 

exceptions are large corporations and philanthropic foundations. 

As part of the Federal Government's responsibility, therefore, 

it must continue to provide major support for basic research 

and graduate education in both physical and social sciences 

and the engineering disciplines. 

We have not been able to develop any "best" formula for 

the level of Federal support of basic research--a percentage 

of the total Federal budget, a percentage of the total R&D 

budget, a percentage of the gross national product, or the 

consensus of experts in various disciplines. However, I be- 

lieve that a rationale can and should be developed and cri- 

teria established to assure continuity and stability of 

federally sponsored efforts. In other words, I believe we 

should have a long-term investment plan. 

In funding basic research and graduate education, the 

Government not only supports industry's R&D efforts by 

augmenting the science and technology base underlying the 

innovation process; it also supplies a stable base of sci- 

entists and engineers. Basic research should continue to be 

conducted at Government laboratories, universities, and pri- 

vate institutions, depending on the capabilities of each. 

- 21 - 



.. 

Some reorienting or rethinking of Federal policies and 

priorities toward funding the science and technology base may 

be appropriate. This reorientation could be based in part on 

increased distinctions between R&D policy supporting defense 

and space on one hand and consumer-oriented technology on the 

other. Several noneconomic criteria are important in deci- 

sions concerning defense and space R&D. While there are 

"spin-offs" from defense and space R&D to commercial markets, 

they are not crucial elements in the decision to fund defense 

and space R&D projects. 

Federal financing of applied research and development in 

support of commercial technology should be considered in the 

context of potential economic and social benefits to the Nation 

and in relation to the private sector's ability and motivation 

to invest its own resources, as well as in relation to other 

Government initiatives that can influence the climate for 

private-sector innovation. 

Some recent initiatives by the Federal Government, both 

within the executive branch and by the Congress are aimed toward 

establishing more definitive and enlightened policies and priori- 

ties for resource allocation and €or dealing with issues that 

transcend the purview of individual agencies and the private 

sector. Among these are 
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--the pending l e g i s l a t i o n ,  now passed by both  t h e  

Sena te  and t h e  House, t o  e s t a b l i s h  a Science 

and Technology P o l i c y  Advisory Of f i ce  i n  t h e  

White House; 

--the O f f i c e  of Technology Assessment comprehensive 

s t u d y  of Na t iona l  R&D P o l i c i e s  and P r i o r i t i e s ;  

--the Na t iona l  Sc ience  Foundation R&D Assessment 

Program; 

--the Na t iona l  Bureau of Standa rds  Experimental  

Technology I n c e n t i v e s  Program; and 

--the GAO e f f o r t  t o  i n t r o d u c e  an improved c lass i -  

f i c a t i o n  s t ruc tu re  f o r  t h e  Federal R&D budget. 

A s  p a r t  of a planned GAO s t u d y  on t h e  impact of v a r i o u s  

Fede ra l  p o l i c i e s  on i n d u s t r i a l  c ap i t a l  format ion ,  w e  w i l l  re- 

view t h e  i n t e r r e l a t i o n s  among Fede ra l  R&D a c t i v i t y ,  p r i v a t e  

RLD a c t i v i t y ,  and i n d u s t r i a l  c a p i t a l  formation.  T h i s  s tudy  

w i l l  cons ide r  t h e  d i r ec t  impact of  Federal t a x ,  p a t e n t ,  and 

r e g u l a t o r y  p o l i c i e s  on p r i v a t e  R&D expend i tu re s .  I n  a d d i t i o n ,  

t h e  impact of v a r i o u s  Fede ra l  p o l i c i e s  on t h e  b u s i n e s s  environ-  

ment and t h e  e f f ec t  of t h i s  environment on i n d u s t r i a l  R&D ex- 

p e n d i t u r e s  w i l l  be i n v e s t i g a t e d .  More s p e c i f i c a l l y ,  w e  w i l l  

ana lyze  t h e  e f fec ts  of Federal r e g u l a t o r y  and economic s t a b i -  

l i z a t i o n  p o l i c i e s  on how businessmen p e r c e i v e  t h e  r i s k i n e s s  of 
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their environment and how changes in these perceptions affect 

the level and allocation of their R&D expenditures. 

We also plan to analyze the impact of the level and com- 

position of Federal R&D expenditures on industrial R&D expendf- 

tures and industrial capital formation. In this effort, we 

will attempt to develop more effective methods for allocating 

Federal R&D expenditures. 

Tangible Issues--Industrial Initiatives 

Now, I have a suggestion for you as industrial executives. 

In addition to objectively presenting your views about Govern- 

ment intervention and regulations, you are primarily responsible 

for fostering improvement in manufacturing productivity through 

private investment in R&D and by sharing technological advances 

with the industrial community to the extent that proprietary 

constraints will permit. 
b 

One way in which cooperative Government-industry relations 

on the international scene could be improved is for industry 

to disclose voluntarily to the Government, subject to protec- 

tion of proprietary data, sufficient information about its 

international agreements so that our Government is not dis- 

advantaged in dealing with foreign governments which are privy 

to such information. 

Presently the executive branch has no authority to require 

the submission of private sector-Communist government technology 

- 2 4  - 



exchange agreements f o r  review and approval. Recommendations 

for improving the Government's ro'le in monitoring and controlling 

technology transfer in East-West trade are contained in a recent 

GAO report on this subject. 

Encouraging as the recent initiatives designed to improve 

Government-industry cooperation in science and technology may 

be, we still have, as a Nation, much to do. I would hope that 

the Industrial Research Institute would join with other organi- 

zations, similarly interested, in providing the mechanism for a 

more thorough review and dialogue on the need for incentives for 

new technology. 

Government can pool their efforts; it is clear that neither can 

go it alone either domestically or  internationally. Perhaps we 

can learn from our  experience in defense procurement and our 

space program how these relationships can be made more effec- 

tive. For, if we are to resolve our energy problems and prob- 

lems of controlling our environment and the public technology 

required to deal with the concerns of our cities, there must 

be close and productive relationships. If these relationships 

are to be developed, the first step is to recognize this need. 

We need to learn more about how industry and 
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