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LETTER OF TRANSMITTAL

To the Members of the Joint Economic Commilttee:

I am pleased to transmit a study on “The U.S. Climate for En

_ preneurship and Innovation.” The authors are Dr. Robert Prenr
former staff economist; Dr. Charles Bradford, assistant director :
senior economist; George Krumbhaar, staff economist; and Wei
Schacht, Science Policy Research Division, Congressional Resea
Service. This study is based upon a series of Joint Economic Cc

mittee hearings on entrepreneurship and innovation, chaired

Congressman Daniel E. Lungren

The study recommends a series of public policies to 1mprove 1
Nation's overall climate for entrepreneurship and innovation. 1
central feature of these policy recommendations is that they :
aimed at increasing risk taking, saving, and capital formation. T
policy recommendations are industry neutral in that they “tar
the process of innovation,” not specific firms and industries. An i
plicit assumption of the study, of which I am in total agreement,
that technological change and entrepreneurship are as importa

to the old, established industries as they are to the young, entr .

preneurla.l companies.

The views expressed in this study are thosé of the authors, at
do not necessarily represent the views of the authors’ respective ¢
ganizations, or the Joint Economic Committee or its members.

Sincerely,

Rocer W. JEPSEN,

Chairman, Joint Economic Committee. - . B
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| " FOREWORD |

By Representative Daniel_:'-E.' Lungren
In 1921, ‘what has become the second longest running oil find
the United States was discovered at Signal Hill, CA. People attr:
ed to the development of that oil frontier came ‘from all parts
the country. Some of these “wildcatters,” as’ they became kno

struck it rich, others were not quite as successful. The one th
which they shared was a pioneering or risktaking attitude.

That entrepreneurial spirit which overtook Signal Hill has m:

fested itself in various forms throughout our Nation’s history. I
symbolized by examples ranging from the covered wagon go
west, the story of millions of immigrants who came to our coun
seeking opportunity, and the “flying contraption” invented by
Wright brothers, to the current technological revolution in vari
places around the country. Although the frontier today has shif
from land and oil to ideas and inteliectual properties, the m
actor, the entrepreneur, has continued to be the driving force.
‘history documents, an essential part of the American fabric ]
always been our country’s ability to innovate. Additicnally, one
our greatest resources has been the entrepreneur. 7
Entrepreneurs have often faced incredible odds in reaching th
goals. The challenges confronting our Nation today are no exc
tion. To some extent, the United States faces a different landscs
than it did just a couple of decades ago. However, there is conct
today that the American climate for the entrepreneur and for f
tering innovation has not been all that it should be. Among me
traditional labor, technical, and financial barriers, governme
policy has often stood as a significant hurdle. Unless we can fosl
enfrepreneurship and innovation by removing policy and econon
barriers we i ing our technological and economic le:
At stake lies the opportunity to maintain our country's technolo
cal leadership, improve our international competitiveness, 2
raise the quality of iife and standard of living for our people.
Amidst the search for finding more productive ways of mainta
ing U.S. ¢ titiveness, some have sought solutions from abro:
-In the 98th Congress, the industrial policy proposal raised the iss
of what the proper role of the Government should be in the eco
my. While this question was legitimate and important, the conc
sions reached were misguided. The focus of the debate was on :
creasing central planning through an industrial policy board
bank, which was based partially on an erroneous assumption t
Japan attained much of its economic success through its Minist
of International Trade and Industry. - Co )
Regrettably, much of the discussion over a national indusir
policy has been too quick to look at the superficial success of oth
countries while neglecting our own strengths. This persistent lov
.V ! : .
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over the shoulder” approach has led to what I call the “let’s copy
Japan, who first copied us” syndrome.

While we should never close our eyes to alternative approaches,
we should not, at the same time, neglect what has worked success-
fully in the past. By disregarding our own economic and technologi-
cal strengths, we allow other countries to develop ideas that origi-
nated in the United States. Thus, we allow the fruits of our ingenu-
ity to slip through our firigers. The fact that the climate for the
jevelopment and marketing of many- of these ideas is better in
sther countries accounts for a large part of the problem. While
‘here have been other centers of innovatipn, during the pdst quar-
er of & cenfury, two primary regions have become recognized for
pawning a technological revolution. They have become known as
jilicon Valley and Route 128. EEE
The growth in these two areas represents the merging of science
md technology and the marketplace. Both regions illustrate what
an happen when the fruits of basic research are used to create
iew technologies, products, and innovations. Regis McKenna, Regis
ficKenna ‘Public Relations, described this development as it oc- -
urred in California: : : :

- Silicon Valley is more than-a place; it is a phenémenon
.. . (It) is a symbol of innovation, growth, entrepreneur-
ship, the prosperous future of high technology and the
‘coming of the age of information . . . (Silicon Valley) is
educating the rest of the world on how to survive in the -
2lst century. : : 2

As part of the inquiry into the process of innovation and entre-
reneurship, the Joint Economic Committee held four days of field
earings in Sunnyvale, CA, and Boston, MA, to look at the Silicon
alley and Route 128 experience. These hearings represented the
rst attempt to analyze, comparatively, the entrepreneurial envi-
mment in the Nation’s two premier high-tech centers. The pri-
rary concern in these hearings was to examine what guidance for
iblic policy is held in the phenomenal success of Silicon Valley
As the report elaborates, there are a confluence of factors which
in be identified as integral to the development and success of both
licon Valley and Route 128. Making up part of the infrastructure
- gpur and support the process of innovation in these areas are
e educational, marketing, mobile iabor supply, management, and
ill bage. Among others, the importance of role modeis and access
venture capital were cited as critical factors.

Admittedly, inclusive among these factors was an ¢lement of ran-
ymness. A couple of witnesses suggested that perhaps the primary
ason behind the geographic location of these two centers was at-
ibutable to historical accidents. Dr. Robert Noyce suggested that
e base for Silicon Valley was established because the inventor of -
e transistor, William Shockley, grew up in Palo Alto. George
ariotis, former Secretary of Economic Affairs in Massachusetts,
tributed, in some part, the development of Route 128 to happen-
ance. ; S

While this report notes, and each of these witnesses suggested,
at there is more to explaining the Silicon Valley and Route 128
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p_henoh‘iena than happenstance, this i'g_ndon'x?element cannot be en-

ked. Indeed, it raisek some valuable insights for public |

policy. What it suggests is that as a policy premise government
should not target specific industries or areas. But the presupposi-
tion that government policy should not specifically target does not
by any means imply that tﬁe!‘é is not a role for the Government to
play in fostering economic and innovative growth.

The testimony made it clear that the Government can interpose
barriers as well as incentives which affect the process of innova-
tion. Perhaps the best support for this contention can be found in
the experience with modifications in the capital gains tax rate.
Going back to 1969, the data clearly show that when the capital
gains tax was increased, access to venture capital—essential to new
enterprise development—dried up. The exact opposite resulted
when the capital gains tax was reduced. For example, since the de-
crease in the rate resulting from the Economic Recovery Tax Act
in 1981, new jobs, accelerated applications of new technology, an
enhanced environment for innovation, and increased revenues have
all resulted. In addition, 198 a record vear for venture invest-
ment, largely due to the reduction in the capital gains fax.

~——The economic growth, increase in jobs, and greatér revenues all
argue for retention of a differential between the capital gains tax
and treatment of ordinary income. This is a proposal which the
Congress would be wise to heed in the debate on tax simplification.

Thus, while not directly targeting individual firms or selecting
certain industries, government policy, by fostering a favorable envi-
ronment, can either serve as a barrier or incentive to economic and
innovation growth. T e

What then is the proper role for government
or guidance for public policy can be suggestedf
phasis of this report is that promoting econo Prowth is best
achieved by fostering a competitive environment, not through at-
tempts to plan or target the economy. An apt analogy was offered

Ly '=-'

at conclusions

a major em-

in testimony by Dr. George N. Hatsopoulos, Chairman of the Board
of Thermo Electfon Corporation.” 5 he pointed out during the

Boston hearings, a cloud chamber, which is used by physicists for
experimental purposes, establishes an environment in which con-

densation results. One never knows precisely where the condensa-

tion, which is triggered bw a particle, will occur. What is impor-

tant, however, is that once the favorable conditions are established,

:\}rll?ldesirfd goal, while perhaps not always immediately obtainable,
i}l result. : :

By contrast, it seems all but certain the Government would have-

failed if it had tried to plan a Silicon Valley or Route 128. Howev-

er, both of these technology centers did benefit from the conse-

quence of many government policies. S .
The lesson from these experiences as we head toward the 1990’s
is therefore clear. In direct contrast to central planning or target-

ing, government policy should instead focus on establishing favor-
able climate for innovation & ' . By concentrat-
ing on thée ndamentals and establishing a positive eco-
nomic environment, we may not know precisely where entrepre-

neurship will be spurred or where the latest breakthrough will
result. But without the environment for innovation and entrepre-
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neurship, the risk, even for the ;iggiakem, becomes almost prohibi-
tive. Conséquently, there is Tess of a likelihood that a flourishing of

ta nd spinoff of ideas will emerge.
Second, there was no doubt from the hearings held in Washing-
ton, Stuninyvale, and Boston that the “secret to success’ in the proc-

ess of innovation and entrepreneurship is peopleHowever, too
often _ i s to economic
growth is ignored in the committee and meeting rooms in Washing-
ton. Instead, the discussion of macroeconomic theory, while impor-
tant, neglects the essential role of the individual. There is little
doubt that our country has the resources and the ability to main-
tain our technological leadership. However, to preserve our com-
petitive edge we will have to focus on policies ,_ngich_ﬁ_ﬁr ing out the

in the individual or entrepreneur. Overlooking “the people
actor” would be a grave policy ovérsight. To this end, the report
advocates an incentive-based approach. Various incentive-based
policies are explored; including @ clarification and simplification of
m%gcll_s_options' which permit many employees—inciuding
those at the Tower and middle levels—to share in the benefits of

their firm’s success. SRR S
* d) it became clear from the hearings and tours of companies
tha ere is any single area where Japan has an advantage over

the United States it is in fngm}t;_ring. There is little disagree-
ment that our Nation still leads in the area of innovation. The con-
sequence of this, however, is that many of the ideas originating in
the United States are developed in Japan since the Japanese have
proven better in the past at packaging and marketing the product.
In order to retain the fruits of our ideas, the United States will
have to become more competitive in the manufacturing side of the
equation. . ' :

government should not insulate companies from their -
owll ures. As_George Gilder has recently written “the knowl-
edge—of inventors, entrepreneurs, producers, and consumers—
which accumulates through the ongoing waves of human experi-
ence is the most crucial curve and capital of indusirial progress.
. . . Knowledge grows even when profits fall; and when profits rise,
the learning process accelerates as entrepreneurs buy new experi-
ence by further investment and experiment.” These views were
echoed in the testimony of Dr. C. Lester Hogan, director and con-
sultant to the president of Fairchild Camera & Instrument Corp.
He indicated that as successful as Silicon Valley is perceived tech-
nologically, “ ... . fewer than b percent of the entrepreneurial com-
Ppanies founded in Silicon Valley succeed. . . . it wou a terrible

mistake for our government to attempt to save the 95 percent that

fail.”

“Thus, from the seeds of the economic forces and government
policy established throughout the past 25 years, the United States
has been able to lead the world in the greatest technological revo-
lution known to man. The consequence of policy today will impact
the economy, jobs, quality of life, and technological leadership of
our country as we enter the next century. The policy prescriptions
‘suggested in this report offer some valuable suggestions for the out-
come of each of these variables.




EXECUTIVE SUMMARY

The vital role played by the entrepreneur in. economic growth
and technological innovation is stressed in this study of the Na-
tion's overall climate for entrepreneurship and innovation. In par-
ticular, the study examines how public policies impact the entre-
preneurial process in America, and what the Government’s role
should be in fostering an improved environment for econcmic
growth and technological innovation. A basic conclusion of the
study is that many of the shackles that stifled entrepreneurial ac-
tivity in the past several decades have been removed, at least par-
tially. As a result of a vibrant entrepreneurial community, Amer-
ica is now experiencing an economic rejuvenation in its old and
new industries. The entrepreneurial expansion is broad based and
can be found in the service as well as the manufactunng indus-
tries. :

Entrepreneurs are defined to include ali rlsktakers in society
who have the organizational skills and the means to assemble the
resources and the technology necessary to exploit new economic op-
portunities that are not generally apparent to other decision-
makers. Risk bearing, organizational skills, and foresight are the
- key attributes of entrepreneurs. "

Entrepreneurship cannot be taught but it can be nurtured. by
public policies that improve the- climate for innovation. Some
© recent pubhc mlxchwmn&mwrent

n-expansion of venture capital and other forms of risk cap-
ital resulting from recent public policy innovations. The 1978 and
1981 capital gains tax reductions, revisions in regulations govern-
ing pension fund investments, and improvements in Securities and
Exchange Commigsion regulatlons governing access to private and
public equity capital, contributed substant:ally to ‘improve avail-
ability of rigk capital. ‘

2. A complete turnabout in mﬂatmnary psychology in recent
years from one of high mﬂatlonary expectatlons to one of low infla-

tionary expectations.”

- 3. The deregulatmn of domestic mdustnes such as trucking, fi-
nancial services, communications, and the a:rlmes, resultmg in
~many new entrepreneunal opportunities. _

4, Tmprovements in patent regulations to encourage technology
transfler from Federal Government funded basic and applied re
searc ‘.

5. A greater emphasis on technoiogy transfer from research in
Federal Government laboratories.

6. A lower tax burden resulting from the Economic Recovery Act
of 1981, mcludlng lower personal and corporate tax rates. '

X :




7. A shift in emphas1s away from shortrun macroeconomic poli-
cies toward a goal of stable growth in aggregate demand, to reduce
policy uncertainty and promote overall stability in the economy.

8. The restoration of strong Federal Government support for
" pasic research.

9. The continuation of open trading’ pohcles with the internation-
al trading community. :

While these policies have ‘helped to stimulate economic expan-
sion in the economy, the job is not complete. The current challenge
is to (1) continue the-policies that are in place and working, (2)
eliminate or improve the policies that gre in place but are not
working, and (3} initiate new policies to overcome remaining tech-
nical, labor market, and financial barriers to economic growth and
innovation. Some of the lmportant remaining barners to entrepre-’
_neurial expan§ion include:™ - T
1. A high Federal deficit which is diverting capital market funds
that could be used to finance entrepreneurial investments.
2. An underutilization of universities and government_labs as
agents oﬁ»eTlﬁl—ogy development and transfer- =TT
“3.The excessive use of direct loans and tax incentives to attract
industry by State and local governments. State and local govern-
ments have pushed aside many constraints to entrepreneurial ex-
pansion, but their continued emphams on job plratmg is counter-
sroductive from a national viewpoint. -

1 A Tax Code that has become increasingly complex and unfair, -
‘esulting in distorting influences on savmg and mvestment decl-' :
fions.

5. An antiquated antitrust law system which makes it dlfﬁcult in
ome cages for American firms to compete internationally. :

6. A growing sentimeént in Amerlca for protectlomst.s measures -
uch as tariffs and quotas.

7.-An inadequate patent and copyrlght protectxon system for the
nventor/éntrepreneurs of society.

As a result of these entrepreneurial barrlers the Amencan -econ-
my is.suffering from a comparatively low rate of saving, capital
ormation, commercial R&D, and industrial innovation. A basic
hesis throughout this study is that a multipronged policy approach
; needed to address these and other deﬁcwncws in the US. cli-
1ate for entrepreneurshlp and mnovatmn

Stupy anonomcv

Many studies of economic growth ‘are narrowly focused on ‘the
conomic growth aggregates such -as capital formation, labor
upply, and productivity growth. Considerable emphasis has been
laced in these studies on the relative contribution of the factors of
roduction to growth in real per capita output. This study is less
oncerned about tracing an equilibrium growth trajectory for the
conomy. Instead, it focuses on the process of economic growth and
n the role of the entrepreneur in combining capital, labor, and
echnology to exploit new economic opportunities. Equilibrium is
ever achieved in a dynamic entrepreneurial economy because the’
ery entrepreneurial acts that propel the economy toward a new
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equilibrium also move the economy to a different plateau, or they
interject new elements of disequilibrium into the analysis. \
Grfgﬂh—i&eﬁq%itm, labor, and technology are outcomes of P\
the “process of innovation;¥ rather than objectives to be achieved
by economic policy. The Yole of government envisioned in this
study is one of creating a climate for innovation so that the entre-
preneurial proceSSv—the.:-frfétl'iﬁ%lmermniy—.can work efficient-
ly. - : ‘ ]
An important assumption of the study is that free, unfettered
markets ought to be relied upon to allocate resources and output of
the private sector economy. This condition requires that govern-
ment not impose its investment criteria in those sectors where the
private sector is doing a good job. - '
Risktaking and innovation receive particular focus in this study
because the entrepreneur as a bearer of risks and as an innovator
is critical to economic growth in a- dynami nomy. For this
reason, the main focus of this study is o th%ﬁm“
6. which the Entreprencur 1 seen a3 the primiaty catalyat for-omg’
onomic growth. . _ I
Innovation is a process that occurs in old and new industries. It
undergirds and strengthens the basic foundation upon which eco-
nomic progress depends. Innovation occurs in the public and pri-
vate sectors and in the manufacturing and nonmanufacturing sec-
tors. It results from the application of new ideas to organizing eco-
nomie¢ relationships and solving economic problems. Above all, in-

novation is a process of economic change; it is not the outcome of #I‘
economic change. Indeed, an innovation policy is one that should l'/\
5
K

emphasize a “Jevel playing field” upon which entrepreneurs com-
pete to achieve desirable outcome. L ' .
Much of the information in this study is based upon an analysis

of a series of 1984 Joint Economic Committee hearings—including
field hearings in the Silicon Valley and the Route 128 region—on-
the Climate for Enterpreneurship and Innovation in the United
States.! These hearings, chaired by Congressman Danie] E. Lun-
gren, examined the role of technology in the economy from the per-
spective of the entrepreneur. The purpose of the hearings was to
identify the major incentives and barriers to entrepreneurship and B
innovation in the United States. P o : .
The analysis begins by discussing the evolving nature of Ameri-
can capitalism. In the past decade or so, the American economy
has undergone dramatic structural adjustments. As a consequence,
today’s economy is different from the economy of the late 1960’ |
and 1970’s in that it is more: (1) energy efficient, (2) international,
(3) service oriented, (4) technologically sophisticated, and (5) inter-
nationally competitive.
Not only has the structure of the American .economy char%f;d;
the entrepreneurial character of the economy has changed. e
consequence of increasing ﬁlobal competition, shorter product

.eycles and the emerging high-tech sectors has been an incréssed
emphasis on product quality, service, and improved process tech- -

Congress, hea

"US. ing i:efora the Joint Economic Committee, “Climate for Entreg - :
ship and Innovation in the United Statee.” Part 2. 2 scss. 3th- Cong. Government Priatind,
Offtce, Washingto, D.C.. 1565 e
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nology in-business planning. American businesses have shifted
from shortrun concerns, such as stock prices, to longrun consider-
ations such as market position, the role of technology, and dynamic

competition. RS _
PoLicy RECOMMENDATIONS. .

The policy recommendations of this study are based upon an ex-
tensive analysis of the relationships between government and the
entrepreneurial community. An important assumption throughout
the analysis is that government cannot and should not attempt to
direct entrepreneurial activities in the economy. Rather, because
government expenditure, tax, and regulatdry policies impact on the
entrepreneurial process, creating an improved climate for entrepre-
neurship and innovation i¥ Fightfmily The responsibility of hatfonal

ublic policy. o .

B‘Th“e-[%lﬁ:% orientation of this study is long run. The study is con-
cerned with the process of growth and development of the Ameri-
can economy, and with identifying the appropriate Federal role in
promoting an improved climate for entrepreneurship and innova-
tion. o o : . :

It is important to note that the private sector cannot work effi-
ciently without government, because the Government performs
many functions that are vital to the entrepreneurial process: re-
search, defense, macroeconomic management, sccial policy, main-
taining a legal framework, and trade policies are examples of gov-
ernment inputs into the entrepreneurial process. It is equally im-
portant to note that if government oversteps its bounds in carrying
out its proper functions in dynamic capitalism, market inefficien-
cies will occur and economic growth will be impaired.

The policy recomamendations of this study are grouped into the
following categories: capital formation, commercial R&D, entrepre-
neurial policies, human capital, university linkages, technology

transfer, néw Federalism policies, and domestic and international
competition. ' - : :
_ Capital Formation .

Capital formation occurs when investors invest in new plant
equipment. In an environment of investment growth, technological
innovation is stimulated. It is generally easier to incorporate new
technology into new machines and physical facilities than it is to
upgrade existing technologies and plant and equipment. For this
reason, an accelerated rate of capital formation stimulates entre-
pr(;,neprial demand and demand for new products and process tech-
nologies. oo

The study recommends the following government actions to raise
the overall rate of capital formation: o

1. Remove or reduce the burden of double taxation of saving and
investment.—The current Tax Code offers a number of incentives to
increase saving and capital formation. Individual Retirement Ac-
counts (IRA’s), accelerated cost recovery, investment tax credits,
and lower marginal tax rates (the maximum rate is currently 50
percent) are all credited with contributing to the strong investment
. climate in the United States in recent years. Nevertheless, public
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policy uncertainties, the large Federal deficit, marginal tax rates -
that are still too high, and high real interest rates remam as bar-
riers to capital formation. . :
To remove these barriers to capltal formatlon the study recom-
mends: '
2. Monetary and flscal pol:c;es that auozd shortrun fine tumng'
and place major focus on long-term economic growth.—Removing
policy uncertainty is an important factor in stimulating capital for-
mation and innovation. This is because the most significant single
factor encouraging or inhibiting entrepreneurship is the health and
predictability of the macroeconomy. An economy characterized- by

large swings in aggregate demand does not provide the entrepre-:-
neur with a stable growmg market that is conducwe to new busl— S

ness growth,

3. A gradual reduction in the Federal deﬁczt to reduce real mter»
est rates and allow the value of the dollar to find its longrun:
value.—To reduce the deficit, the study recommends a longrun
strategy of holding Federal Government expenditures to no more
than 18 percent of gross national product. ’

4.  Lower marginal tax rates through tax base broadenmg —~A
modified flat-tax rate program could provide a significant stimulus
to overall capital formation. The 1981 and 1982 tax programs made
a significant step forward in reducing excessive taxation on capital -
investments, but they introduced differentials in effective corporate
tax rates by type of investment. Tax bage broadening would reduce
the distorting effects of differential tax rate burdens. By lowering -
tax rates, overall capital formation wouid be stimulated. _

5. Expand the current IRA program to allow individuals to defer -
a larger amount of their otherwise taxable income.—Increasing IRA
exemptions to $5,000 per household would go a long way toward re-
moving the heavy burden of double taxation on saving and allow
the market to increase the Nation’s rate of capital formatmn

Commercial R&D

The Feds-ral Government should pursue pohcxes to encourage
commercial R&D, but it should avoid substituting government “tar-
getted” strategies for reliance on market signals. Maintaining a
healthy basic research community, providing incentives for com-
mercial R&D, and improving linkages between basic and applied
resedrch activities can provide a viable alternative to direct govern-

. menf invelvement in commercial research. It should be noted, the '

private sector will not invest optimally in applied research unless
inventors are glven adequate patent profection and other problems
of nonappropriation are overcome. Appropriation problems result
in a divergence, at the margin, of social and private benefits result-
ing from research. When this occurs, the market wﬂl fail to opti-
mize investment and research.opportunities. '

The study recommends the following actions to encourage com-
mercial research and technological innovation:

6. The Federal Government should maintain strong support for
basic research at American universities.—Since basic research pre-
cedes applied research, maintaining strong Federal Government
support for basic research is important. Technological innovation
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relies heavily on the progress and findings of basic research. Not-
withstanding that basic research is becoming more and more valua-
| ble to' commercial firms in its original form, it is still relatively
‘| long term in its scope. The traditional Federal role in supporting
basic research, therefore, needs continuing support. The current
Administration and the Congress have placed increasing emphasis
on basic research, at a time when other budget increases are being '
curtailed. This priority on basic research is well placed, and will -
help keep this nation at the forefront of world technology. _
1. Congress ought to make permanent the current R&D tax credit
- and extend its e to include software development important to
< the tlz:{zlicatian of technology within firms.—At the present time,
“ the R&D tax credit is not applicable to computer sofiware R&D.
This serious omission needs to be corrected if the R&D credit is re-
tained in ita present form. Additionally, the credit makes a distine-
tion between the purchase of equipment for a university for the
purposes of research, and for teaching purposes: Since this distine--
tion is often impossible to make, and sincé there is a close correla-
tion between a university’s teaching and research missions, this
distinction should be eliminated. : ' '

- 8 the tax advantage of R&D partnerships, particularly
when they are used fo enicourage joint research efforts.—The growth
of R&D partnerships has been a significant vehicle for raising the
level of commercial research in the United States. Also, as will be
discussed later, the R&D partnership approach has promoted tech-
nology transfer and collaborative research efforts between industry
and academe.. ~ . - o - _

9. Efforts to adopt antitrust laws to current economic realities
need to be continM@auds the current Administra-
tion and the Congress for their efforts in adapting the enforcement
of antitrust laws to modern conditions. However, changes in the
basic antitrust legislation are needed. The Sherman, Clayton, and
Federal Trade Commission Acts, which still comprise the Nation’s
basic antitrust legislation, were signed into law more than 70 years
ago. Last year, the Congress passed the National Cooperative Re-
search Act. This law made substantial improvements in the climate
for industrial Basic research, by claﬁm'ﬂte‘standard for compet-
ing firms so that they could benefit collectively from cooperative
research. That law, however, was part of a broader proposal, the.
National Productivity and Innovation Act, which would also have
removed barriers in the patent laws, among others. Additional at-
tention needs to be given to refining these proposals in the 99th.
Congress. S S '

. Entrepreneurial Policies

An overall strategy to increase economic growth through stimu-
lating saving, investment, and technological innovation ought to be
accompanied by policies to facilitate structural changes within
'firms and among industries in the economy. For this reason an eco-
omic growth strategy ought to incorporate among its components
n entrepreneurial policy. : _ ,
| Entrepreneurial activities flourish in a time of economic change.
Indeed, they are the internal mechanism by which the economy is
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transformed and shapéd by changing external and internal forces,
such as international competition, technological change,‘_ and
changes in consumer preferences. Providing an environment
whereby capital formation and technological innovation are flour-
ishing, as discussed, is the most _significant action government can
take to improve the overall entrepreneurial climate. _

Nevertheless, beyond these p011c1es a number of additional mltla-
tives would be helpful:

A significant proportion of entrepreneurial activities consists of
seeking technological opportunities that others overlook or fail to
fully recognize for their full commercial potential. A strong Feder-
al commitment to basic research in the advanced sciences, dis-
cussed previously, is necessary to create new high-tech entrepre-
neurial opportunities.

Entrepreneurial high-tech opportumtles are too risky for institu- B

tional investors to consider, but fortunately, venture capital mar-
kets have expanded to fill the void caused by the increasing institu-
tlonahzatmn of financing markets. A recently published JEC study
on “Venture Capital and Innovation” found that networking and
the availability of venture capital is a significant factor in the over-
all climate for technological innovation. Both the number and qual-
ity of high-tech entrepreneurial deals were found to increase as a
result of expansion in venture capital followmg the 1978 and 1981
capital gains tax reductions.

Because of the importance of venture capital and others forms of
risk and investment capital to the entrepreneurial process, the
study recommends the following actions: - , .

ifferential in the Tax Code to

10. Preserve the_capital gams tax
encourage risktaking.— emp-Kasten bill would provide this

needed incentive while at the same time it would greatly simplify
the Tax Code and lower marginal tax rates on income. For these
reasons, the study recommends the adoption of the Kemg—Kasten
program and it rejects the Treasury plan and the Bradley-Gep-
hardt plan as they now stand.

11. Improve incentives in the Tax Code to help entre, reneurial

companies atiract needed talent.—Being able to attract talent is the
number one problem of high-growth, young entrepreneurial compa-
nies. To overcome this problem, the study recommends changes in
incentive stock options 438 an inducement to entrepreneurial
growtﬁ Specifically, the ceiling, sequencmg, and tax preference
provisions should be eliminated or modified.

12. Also, the tax'exempt.. status of employee educational fringe
benefits should be maintained in the Tax C’ode

Human Capital

The progress ‘of science and technology ‘and its potentlal for im- |
proving our standard of 'living, depend in the first instance on a so- *
ciety willing to invest in the human resources that underlie our
technological preeminence. Yet the state of today’s science and en-
gineering education, starting at the secondary school level, leaves
much to be desired. Some have proposed a new Morrill Act. Other, -
less sweeping, proposals call for higher standards in the teaching of
science and mathematws in secondary schools, and changes in the
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treatment of gifts of equipmeﬁt for teaching (see above). The study
notes that the current Administration and the Congress have
placed special importance on the upgrading of basic science and
math skills in the primary and secondary schools and in the uni-
versity system. These efforts to improve human capital should be
continued and reinforced with new initiatives that:

13. Provide scholarships and other incentives for brtghter students
lo enter the science and engineering fields in college and beyond.

14. Establish a nationwide program to make nonsubsidized loans
available to all college students without regard to family circum-
stances.—~The principal and interest would be collected by the TRS
thro;:gh mthholdmg when - the loan reclplents enter the labor
market. -

Unwerstty LGkages

The Federai Government ‘ought to pursue pohmes to’ encourage '
and promote stronger linkages between -academe and industry.
“" Policies in place that are already encouraging these linkages in-
clude preferential tax treatment ‘of R&D partnerships, granting
universities title to patents resulting from federally funded re-
search, NSF funded university research centers, the inclusion of 65
percent of contract services with universities in the incremental
R&D tax credit base, and tax deductions for equipment grants to
universities for purposes of research.

The study recommends that these policies be mamtamed and the
following few initiatives be implemented:

15. Extend the R&D tax credit for contributions of equipment for
thz teachmg of sczence in umversztws colleges, and vocational
schoo

16. Encourage Federal departments and agencies to engage in col-

.1 laborative research with universities and industry.—The collabora-

" tive performance of the basic research needed to support Federal
department and agency mission requu-ements could lead to the

| emergence of “centers of excellence” within academe, strengthen

the Government laboratory system, and speed the commerc1ahza-
tion of new technologies.

1. Encourage joint university-industry research through a con-
tinuation of. re tax treatment of R&D portnerships when
the universilty is a partner in the Jomt venture.

Technology T}'ansfer

Federal Government laboratory research is legally available for
use by the public. In practice, however, there are few incentives to
utilize Federal patents and other research findings. This stems
from certain provisions of patent laws, and the large amount of re-
sources required for tracking and following through on Federal re-
search,

Under the mandate of the tevenson-Wydler Technology Innova-

tion Act of 1980, Federal laboratories have made signilicant efforts
to inform tlie pubhc about developments in their research pro-

grams. However, for the most part, technology developed in Feder-
~ al laboratories remains underatilized in the pnvafe FEctoT.




. Tp improve technology transfer, the study recommends the fol- = -
owing: - ' L y
18. Decentralize authority and responsibility for technology trans- D,
fer by making technology transfer a Federal lgboratory responsibil- ;
ity, subject to review by Federal departments and agencies.—The '
study recommends that the Office of Research and Technology Ap; !
plications be a full-time staff position, with responsibility for'-'\
networking with the business community, defining conflict of inter-
est rules, acting as legal council for laboratory employees, and es- |
tablishing policies for rewarding employees for successful technolo-
gy transfer programs. : : ' '

19, FEstablish a Commission for Technology Transfer to develop
operating guidelines and procedures for laboratory directors, engi-
neers, and scientisis to work collaboratively with universities and
the private sector. : . '

20. Federal! Laboratory Consortium—a voluntary assoctation of
Federal laboratories—should be designated as the primary coordi-
nating organization for promoting technology transfer.

New Federalism Policies

In recent years, State and local governments have made encour-
aging strides in reorienting their development strategies to focus
on the process of innovation. Many States are changing their tax,
regulatory, and expenditure policies to encourage enfrepreneurial
activities and technological innovation. This revamping of develop-
ment practice is largely in response te competition pressures
among the States and regions for economic development and jobs.

The study recommends a Federal Government “hands off’’ policy
with regard to the design and implementation of State and local
development programs. However, the Federal Government has a
role in discouraging those State and local activities that detract
from the Nation’s overall climate for entrepreneurship such as job
pirating and industry locational subsidy schemes. Industrial devel-
opment bonds are frequently used as locational inducements at the
State and local levels. .

To overcome this deficiency and to encourage State and local
governments to focus on the process of innovation, the study rec-
ommends the following: ' : :

21, Discourage the use of industrial development bonds by elimi- A
nating their tax-exempt status. 0.4 0@

22. The New Federalism policy of consolidating block grant funds®
and returning responsibility for regional economic development to
the States ought to be continued.—The Federal Government ought f;-'
to maintain financial responsibility for those programs such as wel-
fare and training displaced workers, in which there is a national
interest. . -

Domestic and International Competition

Finally, because competition among firms and industries is vital
to the entrepreneurial process, and the economic growth and pros-
perity of the Nation, a vigorous policy to promote competition, at
home and abroad, must receive top priority in the decades ahead.

. In particular, ’
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23. The deregulatwn of domestic mdustmes should remain as @
national economic goal. '

24. Open and free trade policies ought to be strongly supported
and fought for by the Administration and the Congress.

25. Efficiency in the granting of export lzcenses must be improved
so that American firms can get an early start in competmg in mter-
national markets.

26. Foreign nationals with skzlls in occupatzons where there are
shortages should be allowed to remain in the United States for a
time. .
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INNOVATION

By Robért PremuS_,_Chaﬂes'Bradford, George Kr'umbhﬁ:ir, and
‘ _ " Wendy Schacht*_

" THE U.S. CLIMATE FOR ENTREPRENEURSHIP AND

1. INTRODUCTION

In his 1985 inaugural address, President Reagan emphasized that

a “new industrial revolution” is in store for America. The one
caveat is that the Federal Government must pursue the appropri-

ate policies, including tax reform, to unleash the latent entrepre-

neurial energies within the American economy.- :

This study outlines the necessary set of public policies if the
“new industrial revelution’” is going to be more than a dream. The
entrepreneur is at the centerstage of the growth-oriented public
policy approach outlined in this study. The policies that are pro-
posed are aimed at improving the Nation’s overall climate for en-
trepreneurship and innovation. .

STRUCTURAL ADJUSTMENTS AND THE ENTREPRENE_UR

The American economy is undergoing dramatic structural
changes, but change is not a new phenomenon. We have seen our
society evolve from an agricultural economy in its first century to
a heavy industry-dominated economy in the second century, and
now we are witnessing a shift to a service-oriented and high-tech
information society. - ; _ o

One consequence of an information-intensive economy is that
_manufacturing jobs, while tinuj row in numbers, will
shrink as a percenf of total employment while service and high-
tech jobs will expand in their share of total jobs.

In adjusting to the shifts, however, attention must not be limited
to the high-tech industries or to the old, mature industries, nor
should the public policy debate be cast in terms of the services
versus manufacturing industries. High-tech, services, and manufac-
turing industries alone cannot generate encugh jobs to make up for
the jobs that will be lost as a result of dynamic adjustments in the
economy. Rather, the debate should focus on the entrepreneur and

*Dr. Robert Premus, former Joint Economic Commitiee staff economist, directed this study
effort. He ia currently professor of economics and Director of the Center for Industrial Studies,
Wright State University, Dayton, Chio. The other authors are respectively: Dr. Charles Brad-
ford, senior economist and assistant director, Joint Economic Committee; ¢ Krumbhaar,
former staff econontist, Joint Economic Committee; and Wendy H. Schacht, specialist in science
and technology, Congressicanl Research Service, Library of gress. The views expressed in
this study are not necessarily the unanimous views of all of the authors, their respective organi-
zations, or the Joint Ecenomic Committee or ita members,
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a broad range of public policies to raise the rate of technological
innovation, capital formation, and human resource investments,

Structural shifts in the U.S. economy are necessary to improve
competitiveness and economic efficiency. Without dynamic struc-
tural adjustments, the American economy will grow below its po-
tential as a result of being “locked into” an inefficient industrial
structure. Accordingly, government policies and business practices
must be accommodative, not.roadblocks, if we are to achieve rising
living standards, and improved international competitiveness. In
fact, the §tructural shifts are the basis of a new burst of energy for
a dynamic economy. New_entrepreneurial opportunities must be
developed, or we will sta 0SE C £88s.

“The entrepreneur is at the heart of structural change, and is a
key factor in dynamic economic growth. Entrepreneurs—broadly
defined to include risktakers in society whether they are associated
with large or small organizations, public or private—by seeking out
new investment opportunities, are the linchpin in the process of
structural adjustments in.a dynamic economy.

_ In a word, the Am Ii conomy is becoming more Schumpeter-
1anTIn a umpeterian wor etitio -new

ew processes and improved services. According to
Schumpeters———— om0 Sl
The first thing to go is theﬂﬂditbnal*:l\or_lg:_lgggaof the
“modus _operandi” of competition. Economis t long
lasfaa%imthe-stage in which price competition
was all they saw. As soon as quality competition and sales
effort are admitted into the sacred precincts of theory, the
price variable is ousted from its dominant position. Howev-
er, it is still competition within a rigid pattern of invariant
conditions, methods of production and forms of industrial
organization in particular, that practically monopolizes at-
‘tention. But in capitalist reality as distinguished from its
textbook picture, it is not that kind of competition which
" counts but the competition from the new commodity, the
new technology, the new source of supply, the new type of
drganization (the largest-scale unit of control for in-
stance)—competition which commands a decisive cost or
quality advantage and which strikes not at the margins of
the profits and the outputs of the existing firms but at
their foundations and their very lives. This kind of compe-
tition is as much more effective than the other as a bom-
pardment is in comparison with forcing a door, and so
much more important that it becomes a matter of compar-
ative indifference whether competition in the ordinary
sense functions more or less promptly; the werful lever
that in the long run expands output and brings down
prices is in any case made of other stt_xff_‘.‘

Well-defined equilibrium cost and Qemand Ct_h:vm are not _re]é-
vant to economic decisions in dynamic competition. The environ-

' Joseph A. Schumpeter, .“Capitalism, Socialism and Democracy,” New ?ork: Herper Colo-

phon Books, 1942, pp. 84-85.
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ment is one of keeping pace with market trends and seeking to
- gain a market niche in areas of comparative advantage.

The essential feature of competition in a Schumpeterian world is
that decisionmakers, public and private, are confronted with
changing economic, business, and social relationships that interact

on one another in a complex manner such that the outcomes in the

process are difficult, if not impossible, to anticipate with a reasona-
ble degree of certainty. The key to successful economic develop- ;
ment within a changing economic environment is to manage the
process of change to the advantage of the economy.”™ - —

“In dynamic competition, firms think “strategically about their
long-term position‘in world markets and less on the factors that in-
ﬂuence current stock prices and public opinion. Generally, econo-
mies of large scale and technological innovation play an 1mportant
role in long-term strateglc business dec:smns

S’PUDY OUTLINE

* This study is organized to provide a detailed analysis of the'

many factors that affect entrepreneurship and the process of tech-
nological innovation. Chapter H discusses the importance of stable
markets and fiscal policies in creating an environment for entre-
preneurship and innovation. The contribution of technological in-
novation to long-term economic growth is stressed. Chapter III de-
scribes the role of ‘universities in_technological innovation.
Strengthening the linkage between academe and industry is viewed
as a preferred alternative to the creation of new federally funded
“generic technology centers” for encouraging commercial innova-

tion. Chapter IV. examines the contribution of government labora-
tories to the innovation process. Incentives to encourage collabora- -

tion with industry and conflict of interest problems are discussed.
Chapter V describes some successful State innovation strategies for
promoting technological innovation. Chapter VI presents the voice
.of the entrepreneurial. community—what makes the entrepreneur
tick and what he needs from government to continue ticking as a
force in innovation, productivity, and economic growth. The discus-
sion on the voice of the entrepreneur is taken from the record of
field hearings held by the Committee in late August in Silicon

Valley, CA, and at Boston's Route 128. The study concludes with a

summary and conclusions, including recommendations for Federal
actions to make the env1r0nment for mnovatmn more frzendly

STUDY RECOMMENDATIONS ]

The major general recommendatlon, or even more to the point,
the major plea, of this study is that we not fall into the trap of the
industrial policy advocates, calling for targeting of specific indus-
tnes or firms for promotlon or renewal. Rather, we should target
the “process of innovation.” Congress should not get involved in
choosing between which industries are worthy of government as-
sistance and which are not. Insiw_d,_l?tmg%i__t__z\iwglnno-
vation will create an environment which fosters new ideas; new
c¢ompanies, modernization of mature companies, and will achieve
the objectives of economic growth and expanding job opportunities.

|
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In this process, the entrepreneur plays a key role. It is the entre-
preneur who sérves as the catalyst and facilitator in technological
advancement which, in turn, is the key to productivity and eco-
nomic growth. But the entrepreneur cannot operate in a vacuum.
He needs the proper environment and the proper assistance from
the Government—not government meddling, but government provi-:
sion of a sound environment for technological innovation.

A major assumption of the study is that a national entrepreneur-
ial policy ought to be broadly defined to include capital formation,
technological innovation, trade policies, labor market adjustments,
and fiscal and monetary policies. In addition, it should inciude spe-
cific policies typically associated with entrepreneurial economics
such as the capital gains tax differential, incentive stock options,
Securities and Exchange Commission regulations, and other poli-
cies that affect technology transfer, risktaking, and business enter-
prise development. The essential point is that a strategy to improve
the Nation’s climate for entrepreneurship and innovation, if it is to
benefit a broad range of economic activities, must encompass a
‘wide range of policies that affect the various components of the Na-
tion’s total process of innovation, _

Because entrepreneurial activities tend to flourish in an expand-
ing economy, macroeconormic policy, particularly the orderly expan-
sion of aggregate demand, is important to the entrepreneurial proc-
ess. Economic expansion, in -furn, is determined by a number of
interrelated supply-side factors including capital formation, saving,
technological innovation, and human resource development, all of
which should be part of our entrepreneurial policy. In short, the
full range of government tax, expenditure, and regulatory author-
ity must be considered in a strategy aimed at “targeting the proc-
ess of innovation.” : ' . o .

Structural shifts in the economy, due to changes in consumer
preferences, foreign competition, resource prices, and technological
change are another major source of growth-oriented entrepreneuri-
al opportunities. The expansion of new industries  and improve-
ments in the products and process technologies of existing indus-
tries are major sources -of ‘entrepreneurial activities in a dynamic
economy. But old and declining industries also offer new entrepre-
neurial opportunities through reorganization, new technologies,
and better management. - S : :

A major source of structural change—although not the dominant
force—is international competition. Changing world trade patterns
have resulted in a shifting U.S. comparative advantage to a greater
reliance on exports of capital goods, agricultural products, military
goods, chemicals, and other high-tech oriented products. At the
same time, the high value of the dollar is affecting the adjustment
of the American economy to world markets, causing larger trade
deficits. For this reason, the discussion of a national entrepreneuri-
al policy would be incomplete without addressing the issue of U.S.
exchange rates, interest rates, and government deficits. '

A wellspring of new entrepreneurial activities, particularly those
that are oriented to expanding the technological frontiers of the
American economy, is technical change. Because technical change
interacts with so many other factors, such as capital formation, its
precise contribution to national economic growth is impossible to




quantify. An important -assumption of this study is that technologi
cal change is a dominant force in U.S. competitiveness and econom
ic growth, but technical change generally does not occur in isola
tion from changes in the other economic growth determinants. Ir
any case, technological change is important to the entrepreneuria
process because it is the source of new ideas upon which entrepre
neurial companies, old and new, depend. : :

Research and development is a vital input into the process o
technological change in the American economy. Basic research is :
process whereby original research germinates new concepts, or sci
entific knowledge. Research and development adds form and con
tent to the new scientific concepts, which, when developed end u
as new product and process innovations in the marketplace. Fo
this reason, entrepreneurship and innovation are mutually rein
forcing processes that result in new company formation, or techni
cal change within existing industries. - : : :

As discussed, entrepreneurs are the agents of economic change i
a dynamic economy. As capifal formation, technological change
and growth in labor expand the economic horizons of the Nation
the optimum mix of investments will change, due to changes 0
preferences and dynamic comparative advantage. Economic growtl
and structural change are different dimensions of the growth proc
ess in a dynamic economy. Thus, a national economic policy tha
attempts to accelerate national economic growth, within the con
straints of the preferences of the American public for current con
sumption relative to future consumption, is one that will empha
size capital formation, technical change, and the free mobility o
-resources among competing users. . :

The role of government in economic growth, as advocated in this
study, is not the simplistic view that government has no role. The
question is one of the appropriate role ‘of government in the eco
nomic process. © - _ .

While the policies advocated in this study do not pit high tect
against traditional industries, or service industries against manu
facturing, the study’'s recommendations offer the Nation hope fo
preserving a broad and strong industrial base. A strategy to en
courage entrepreneurship and innovation; by stressing capital for
mation and technological change, will have iis largest impact on
R&D intensive industries. The fact that 95 percent of the Natjon's
commercial R&D is done within the manufacturing sector, which i
?Mmm;:\t an _entrepreneurial policy, as
defined in this study, will benefit the “smokestack” industries as
well as the high-tech firms. :

Nonmanufacturing industries will also benefit from a higher rate
of economic growth and technological change, since nonmanufac
turing industries are major consumers of high-technology products
and they benefit from larger national markets. Where would the
banking and insurance industries be today without advamces in

computers; lasers, and fiber optic technologies. The fact is that al
m@sﬁ'{es'—r!u&)?iﬁﬁfﬁﬁﬁ‘ an improved national climate for entre-
preneurship and innovation, provided the Government pursues
policies to target the process of innovation and leaves it to the
market to allocate the expanded pool of resources among compet-
ing industries.. :




1. US. ECONOMIC CHANGE ECONOMIC GROWTH AND
. INNOVATION :

The goal of thxs chapter is to trace the trends of U.S. economic
growth and productivity, and to debunk the theory that the United
States is demdustrlahzmg It discusses factors that affect productiv-
ity and economic growth, and specifically, the factors that affect
technological innovation. A summary and recommendations to
stimulate long-term economic growth conclude the chapter.

. LoNGRrUN U.S. Economic PERFORMANCE -

- Over the two decades, 1960-80, the U.S. economy did not perform
well. At best, economic growth can be called “labored” and produc-
tivity growth was disappointing. Unemployment and inflation were
on a stagflation roller coaster, rising to higher and higher peaks
and troughs, both reaching peaks in 1980. Americans were becom-
ing more and more disgruntled with the state of economic affairs
and the 1980 election brought a new adm’inistration to the Wh_ite
House and the first Republican Senate in 26 years. Americans
wanted a new policy direction. They were s1mply fed up with our
economic malaise. :

Tables I and I1 show the trends in the broad economic aggre-
gates. Table I shows productivity growth rates (gross domestic prod-
uct per employed person) for the United States and six other coun-
tries over the two decades, 1961-80, and over the last 8 years. It is
3 ‘discouraging picture, at least up to 1980. We were outperformed
across the board

TABLE I—PRODUCTIVITY {GROSS DOMESTIC PRODUCT PER EMPLOYED PERSON) ANNUAL RATES OF
' - CHANGE, 1951-83 '

ountry W96L-65 . 196610 - I97L-75 . 19%6-30 (1981 2 1

Mite SEAMES ..o i .3l i 1w W 14 —12 25

F11%1 SR 29 21 17 4 1 14 - 19
ance.,...... 54 S A5 36 .29 RN | 19. 10
arman 44 43 28 c 31 A 6 - 34
aly ... 6.1 64 - 21 .28 .0 ) -12
pan .. 85 -84 41 39 34 20 - 14
nited Klngdum ..... 24 28 18 16 C18 38 - 32
Average, excluding R ) - o
United States.............. 5.0 . X A a5 | 1§ AR ¥

Source 115, Bureau af Labor Statistcs. :
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TABLE 11 —GROWTH RATES IN REAL GROSS NATIONAL PRODUCT, 1960-84

Counlry 1165 CIET0 TSl 1l 1R 18 e

United States.....oos A7 - 3277 98 37 25 21 37 65

e ST a8 sg . 3l 38 50 3B 50

.......... U0 1z 46 50 32 - 25 20 39
............... 58 R4 48 33 "2 15 5 6

..... S50 - 420 220 350 2 12 127 26

5.2 6:2 24 3. =1. -3 -15 13

3.1 I R | 5 25 26

. Avelage, excluding e : S
Uited States....... Y 57 .M 8 =3 s

Saurce: Department of Commerce, IMF, OECD, and CEA.

. Looking at total output measured by real GNP, Table 11 shows
that from 1961 through the mid-1970’s, the United States trailed its
industrial competitors, although the gaps are not as wide as in the
case of productivity. The relatively better performance of GNP is
due to a huge postwar “baby boom” in the United States, when

‘strong labor force growth bolstered total output and helped to
offset some of the decline in productivity per worker. But the gen-
eral picture is the same. The United States was growmg at a

~ slower pace than the other nations.

Is TaE UNI1TED STAaTES LOSIiNG ITs COMPET]TIVENESS OR
DEINDUSTRIALIZING'?

This brlngs up a questlon Does the slow U.S. productw;ty
growth and slow economic growth of the 1960’s and 1970’s mean
that the United States is losing its competitiveness in the world?
Contrary to the oplmon of industrial pohcy advocates, the answer
is no.

The United States trails other nations in real GNP and produc-
tivity growth, but the fact that other nations lead in the economic
' agggegates is no sign the United States is not competitive in the -
world

How should. competitiveness be defined? Analysts have a variety
of definitions. The one adopted in this study is, “the ability to
expand markets abroad while increasing the real income of citizens
at home.” An important consideration in the competitiveness issue
so defined is that the market expansion should not be done .
through currency changes.

Real GNP and productivity growth are not necessarlly measures
of world competltweness True, productivity is an important facter
underlymg a nation’s longrun cornpetltlve performance But the
key point is whether an economy is expanding in keeping with its
longrun growth potential. 1f it is performing below its potential, it
is Wpetltlveness If it is growing in lockstep with its po-
tential, it Is maintaining its competitiveness. If we had high invest-
ment but low growth, we definitely would have a competitiveness
problem, but that is not the situation in the United States. '

The longrun potential for growth depends on capital formatmn,
based on saving and investment decisions. U.S. capital formation is




.8.‘

slower than that of other nations, and therefore, its potential for
long-term economic growth is lower. This is not a sign of reduced
competitiveness. U.S. industries are competitive within the con-
straints of relatively low capital formation. The central issue is
whether the rate of capital formation is consistent with the prefer-
ences of the American public for long-term economic growth.

It is important to keep in mind that other industrialized nations
have experienced receiit slowdowns in output and productivity
growth as well. In fact, GNP and productive growth suffered larger
declines abroad. Thus, the relative position of the United States ac-
tually improved over the past 10 years.

In a related question, is the United States demdustnahzmg‘?
Again, the answer is no. There are structural shifts taking place,
and the relative position of manufacturing in the United States is
declining, but U.S. manufacturing is still expanding overall.!

Regarding manufacturing cutput and employment, the United
States fares quite well. Value added in manufacturing output has
held relatively steady at about 24 percent of GNP since 1950, and

the_perception that millions of American manufacturing workers
argﬁnﬁwomﬁtom is simply untrué- Manu-
facturing jobs have increased every decade since the 1950’s. When

compared with the secular decline in manufacturing jobs in many
European countries, the U.S. experience in manufacturing is quite
impressive.? All industrial countries lost manufacturing jobs in the
1981-82 recession, but since the recession ended in November 1982,
the United States has had the most dramatic job recovery of all na-
tions.

Moreover, as a percent of world manufacturing exports, the -

United States is holding its own. Chart I, below, shows the world
share of manufacturing exports in 1972 and 1982 The U.S. share
has risen slightly from 12.1 percent in 1972 to 12.3 percent in 1982.
Japan has risen sharply in'its share of the world total, but this has
been at the expense.of Europe, not the United States.

1 This subject is treéted in some detail in: US Congress, J.omt Economic Committee, “Indus-
trial Policy Movement in the United States: Is It the Answer?” Joint Committee Print, Senate
Report No. 98-196, 98th Congress, 2d Sess., June 8, 1984, Chapter ]V PP- 25*39

2 Ib;d R
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What is happening in the American economy is that long-term
structural changes are being reflected in rising fortunes for some
industries and declining fortunes for others. Manufacturing output
has kept pace with the national economy, and the world economy,
but manufacturing jobs have been declining as a percent of total
employment in the United States. These structural shifts reflect
higher productivity growth in some sectors and shifts in consumer
preferences. They do not reflect a loss of U.S. competitiveness in
international markets. Foreign competition is important, but it is
not a major causal factor in the long-term transformation of the
American economy.

While service jobs have increased much faster than manufactur-
ing jobs, manufacturing remains a dynamic source of employment
opportunity for American workers.

Within manufacturing itself, some industries have been expand-
ing and others have been contracting. From Table III below, it is
clear that U.S. manufacturing is becoming more technologlcally 50~
phisticated and skill intensive. The high-tech sectors increased
their share of total manufacturing value added from 27 percent in.
1960 to 38 percent in 1980. The heavy goods industries have de-
clined in their relatlve contribution to value added in manufactur-

ing.
TABLE lIl—SHARES IN U.S. MANUFACTURING VALUE-ADDED AND EMPLOYMENT

Valve-Added * Employment =

1960 1970 1972 - 1973 1980 1972 1973 19M0
Process: - o

High techROIOY . ... oot 027 031 031 032 03 028 029 033
Capital intensive 32 30 3 32 27 3 .30 28
Labor intensive.............. ; 13 13 .14 A3 A2 21 21 .18
- Resource intensive ....... ; 28 25 24 23 A 21 22

End use: . .
Consumer nondurables 20 RN ¥ A5 0 15 19 19 A7
Consumer durables. ... . < M M 05 05 05 05
Automobile RN 01 .06 0 08 .05 05 05 0
Equipment ; o 19 22 21 2 24 2 20 23
Intermediate PROGHCES ........o.vremorserscrne v 8 S Al 51 50 _51 St .52

“a{lﬁgd?ed ahguted the BS—lndusiw level 1-0 dmsoons by mudtiplying gross outpul in constant dollars by the ratio 01 valve-added in oulput
in -0

# Employment numbers derived from Ihe Bureau of Labor senes on employment and eammgs aggregaied im the 2-digit 1-0 divisions and then to
the process and end-use categories.

The high-tech sectors have also increased their significance as a
source of jobs in manufacturing. The high-tech sectors increased

their relative contribution in manufacturing jobs from percent
in 1972 to 93 percent in I980. T general; the high-tech sectors are
identified as being those most dependent on R&D inputs and highly
skilled labor {scientists, engineers, and technicians}.

From a national perspective, industry transformations add up to
“a more efficient industrial structure for the United States. Fortu-
nately, the American economy is blessed with a high degree of cap-
ital and labor mobility that allows its industrial structure to evolve
into an efficient pattern—as dictated by competitive markets—
without causing severe structural-adjustment problems.
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‘The conclusions in all of this are that: (1) the U.S. econom
very dynamic, with the fastest economic growth of any indust
country at the present time, although admittedly we did not
form well in the 1960’s and 1970’s; (2) the United States is com
ing in world markets; (3) America is not deindustrializing; anc
the United States is not suffering from massive long-term struc
al unemployment. There is unemployment, yes, and it is seriou
some areas, yes, but it is not massive, and it is not getting wo
Our record on this is better than that of our European competit
The long-term unemployment rate in the United States is m
iower than it is in the industrialized nations of Europe.

While we do not have a competitiveness problem, we do have
economic growth problem. It is in the best interests of the Un
States to improve on the growth performance of the past sewv
decades, not just to be a greater power in the world economy,
to increase real incomes and living standards at home. Strong':
persistent economic growth is our greatest need. o

What gives rise to economic growth? Fwo fundamental comr

nents: . . . . : . Co '
" 1. Growth in man-hours worked.—Theé dominant component
manhours worked, of course, is the size of the labor force. '
other determinants of man-hours are the employment rate, the
erage length of the workweek, and the number of weeks worl
per year. , L B

2. Growth in productivity.—A measure of labor productivity
output per worker per hour worked. Total man-hours worked s
labor productivity give rise to the total output of a nation ove
year’s time (i.e., gross national product). ' S

° LiaBor FORCE AND MAN-HOURS WORKED

Government policy'cannot do a great deal to affect the size of t
labor force which, in turn, is the major determinant in man-hot
worked. The longrun growth: in the labor force depends on su
basics as birth rate, death rate, and the net immigration rate. N
can government do a great deal to affect the labor participati
rate. One of the most dramatic changes over the past three decad
has been the substantial rise in the number of women in the wo
force. i , o '

In 1954, only 34 percent of females 20 years and older were .
the work force. Today, that ratio is 54 percent, and rising. W
knows how high it will go. Interestingly, the male participatic
rate has declined, from 88 percent in 1954 to 77 percent today.

The U.S. labor force grew quite rapidly in the 1970’s due to t!
post-World War I “baby boom.” This has now ended, and over t
next decade, labor force growth should settle back to its postwé
average of about 1.8 percent per year, or more likely, 1.5 or 1.6 pe
cent. Supporting these lower estimates, the Census Bureau’s “m& -
erate” estimate is for population to grow 0.8 percent over the nex
two decades, down from the 1 percent where it has been stut
since the baby boom ended in the late 1960’s. Allowing for gradua
ly rising labor participation rates, 1.5 tg__l_.&_@gcent is the ma%x.
mum labor force growth we can expect over the next decade ¢

'w'**—-———q______“____ﬁ_—u—'—_-__hw-————‘--———"-\
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) 'I‘hat means growth in man- hours worked of about 1 percent
ybe 1.2 percent ' : : I,

Pnobuc'nw'nr

hus, productxwty will have to bear the major burden of econom-
towth in the United States over the next decade or two.

yhat affects productivity? These are some basics that most ana-
;s would agree on:

. Economic growth and stablllty (There is a “chicken and egg”
erglsm ‘here, Producturlty is bagic to economic growth, but the
e and stability of economic growth also affects productivity.)

. Increased and improved capital equipment avallable to each
Jer.

Technologlcal mnovatmn, prlmanly through research and de-
3pment
. Reduced government regulatlon
. Improved labor quahty and increased educatmn and skill of
work force.

_Improved entrepreneurial and management skllle

. Labor-management cooperation.

. Improved product quality.

. Labor and capital mobility.

0. Access to good land and natural resources.

heré are others and there are many subfactors under many of

se, but these are all basic to productivity growth. _
s discussed earlier, and as shown in Tables I and II, U.S. pre-

tivity and economic growth performance were not very good in

1960’s and 1970’s. Why was this so? There are many reasons,
e due fo private sector failings and some due to public policy
ws. It is primarily the latter with which this study is concerned,
wugh some private sector faults will also be discussed.
irst, U.S. economic policy in general has been at fault for the
igflation” economy of the 1960’s and 1970’s. Unemployment and:
ation were on' a 'oller coaster, rising to higher peaks and
ighs, seriously affecting longrun productivity and economic
wth performance. While Keynesianism may have served us well
he 1930's and 1940’s, and perhaps in the 1950’s, it did not serve
well in the 1960's and 1970's. Policy actions were alternatively

n “stop’’ or “go” in an attempt to fine tune the economy and
economy responded in kind like a stagflation roller coaster

- n the mid-1960's until 1980. The distortions and economic mal-

- of this stagflation period had very negatwe effect on longrun
luctivity and real GNP growth.
econd, the United States is very much a consumptlon-orlented.
ety, far more prone to consume than to save resources. It takes

“ifices to invest in economic growth, and this is a fundamental
ciency in the U.S. economy. Table IV shows that the United
tes has systematically invested a relatively smaller proportion
ts resources into growth-producing capital formation than have
ar industrial nations. Our investment as a proportion of gross.
1estic product has been consistently smaller than our industrial
ipetitors, particularly Japan. As a consequence, the United
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States has experienced slower productivity growth and GNP
growth and, thus a decline in the U.S. share of total world output.

TABLE IV, —GROSS FIYED CAPITAL FORMATION AND SAVINGS AS A PERCENTAGE OF GROSS
DOMESTIC PRODUCT FOR SELECTED YEARS |

1962 1970 1978 1982

Gross investment as a percentage of gross domestic product: : - .
United States.... i 176 176 19.5 16.6
AN ... s T — .8 208 22 211
JADAN e : RN %5 308 296
France et e RO AR5 5B AR A4 B4 214 205
West Germany y SRR % B} 208 205
Ttaly ermeenesense e oAy 214 187 180
United Kingom_.....ccouuerseerscnee 168 o185 180 154
Average, excleding United States . . 35 2 220 210
- (ross savings as a percent of pross domestic preduct: S '
United States : . 18.9 181 7 203 159
Canada . 208 22 - 201 - 190
Japan ... KL 0z 323 3.6
FIANCE....oooo oo crarrcamsmsnsressnsererimsrnn ; 24.8 26.2 28 185
West Germany. . 3. 281 228 215
ltaly SN 260 C 2 24 88
UTEH KIEBOM..ovvoeoeceeereecereosmesssmtsssssssssses e s snessssiessessessosssssmsseres 16.9 215 194 169
Average, excluding United States S Y 269 3 211

Souree: DECD Economnic. Outfock.

Investment in up-to-date plant and equipment is crucial to prc?

d“mv_ltfkﬂgiﬁ_;ramtarfb_gmaﬁ&nj@ | Tabor productivity fit to-
ether like hand and glove. In the 1950’s and 1960’s, the U.S. cap-
ital-1ab

e, 2T

‘ital-1abor ratio grew abott 114 percent a year, actually declining in
1980. The slow growth of the capital-labor ratio in the 1970’s is at
the root of these reduced rates of productivity during the decade.

SAVING

The financial capital for new investment spending comes from
saving. Unfortunately, in our consumption-oriented society, the
saving rate has declined. The average ratio of personal savings to
personal disposable income in the United States fell from 7.3 per-

cent in the 1970°s to 5§ percent in 1983. It has been running at
about_Q_pH{ggEt_ijl\IBStl, and appears t6 be on an uptrend. On the
other hand, the Japanese save about 19 percent of their personal
disposable income, and the West Germans save about 14 percent.
The trend in gross saving—including individuals, businesses, and
government—is shown in the bottom tier of Table IV above and
also in Chart 2 below. Clearly, the United States trails other indus-
trial nations, in some cases, by a long way. A look at history and
what our industrial competitor countries are doing should convince
us once and for all that the countries that have the highest saving
rates also have the highest investment rates and, accordingly, the
highest productivity rates, the major factor in economic growth.

BB R preer
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CARRT 2 .

U.S. HAS HAD ONE OF THE LO‘WEST RATES
OF SAVINGS A_N_D PRODUCTIVITY ‘GROWTH

{1960- 80) :
Growth Rate Par Clv. Employee
{Percent per annum)

61— x _{8
laly :
b :’ Germany
41- » 1
Balglume France J .
3 Notherlands S
Swaden '
. ot -2
2 ‘ . Genads ; - ‘
_ . - e ‘ i ' .
N | UuS- o o ; . . . . -{1
8 T TN TN T T A R N PO O 0 O T T

16 i8 20 22 24 28 . 28 - A0 az 34 aa aa 40
h Averege Gross Savings Rollo {Percenl)* -t . b
. - o *F . L iness, wd D soinos. . -.-..uuu } :
SOURCE: U.5. TREASURY DEPARTMENT. ' ’ - : o : b
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“Attitude” is not the only problem contributing to the U.S.
consumption, low-saving pattern. Federal policies, particular]
policies, have not been growth oriemmfg/'
smmﬁmﬁ' Code that imposes doubl
ation on savings—first on income, then on the income res
from the investment of that income. In the corporate sector;,
ings are taxed first as profits and later as dividends. Inflation
pounds the problem by forcing individuals into higher tax br:
and by inflating corporate profits and distorting depreciation :
ances. The net effect of the tax system is to lower the r:
return on saving and investment.® And it is not just the «
impact on income and profits that hurt. Inflation also wrecks
with. investment by introducing serious uncertainties into tl
" vestment process. : : T -

Third, government regulatory policies have also contribut
our low productivity growth by diverting resources from prodt
purposes to meeting environmental, product safety, and occug
health standards. . _ . , o

Government regulation, although desirable and benefici &
many cases, imposes heavy costs on society. The heavy cost:
burdens on business (and ultimately on the consumer) have
almost ignored in setting regulatory policy. Regulation appe:
-have been pursued with “tunnel vision,” looking only at the
fits, without concern for costs. It is time we took a hard look 3
cost side of the equation; both the dollar costs and the time
burden costs. The Carter Administration started this process
the Reagan Administration has picked up the pace. This is n
say benefit consideration will be set aside, only that costs wi
considered along with benefits, o

We must improve cost-benefit analysis and monitor techniqu
the regulatory agencies. Contradictory, duplicative, and unsu
ful regulations must be eliminated. This is the course that will
to "increase productivity and foster economic growth, and
achieve the desirable aims of regulation. A

IMPROVEMENTS IN THE PRODUCTIVITY ENVIRONMENT

Fortunately, many of the factors that had a negative impac
productivity growth in the 1960’s and 1970’s have been rever
With regard to the *first factor on the above list, except for
real interest rates, the U.S. macroeconomic scene is in good &
tion right now. Inflation is low; growth is high; employment &
panding and, while there has been some slowdown in growt!
cently to more sustainable levels, the solid noninflationary ex
sion of the last 2 years should continue for some time to come.
provides a sound base for further productivity gains. Most im

tant, tax policy has been set on a growth course, instead of a1

3 For-a detailed description of how inflation, interacting with the Tax Code, has discov
“long-term U.S. capital formation and economic growth, see U.S. Congress, Joint Economic
mittee, “The 1981 Midyear Report: Productivity,” Report of the Joint Economic Comn
Washington, D.C.; Government Printing Office, 1981, pp. 1-25. Also see U.S. Congress, Join
nomic Committee, “Productivity and Inflation,” study prepared for the Joint Economic Co.
tee, Washington, D.C., Government Printing Office, 1980. SR :

4 See an urinion editorial on this point by Professor John W. Kendrick, Wall Street Jo
Aug. 29, 1984, : o
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;. There is more to be done on this, We could take some les-
rom the Japanese.
hh certain limitations, the Japanese do not tax saving income.
he other hand, the United States generally double taxes
;—when income is earned initially and, again, on the earn-
Yom investment of that income. The Japanese have several
_tax provisions that directly encourage investment: (1) with
\tions, there is no capital gains tax on individuals; (2) the tax
m investment income is 35 percent, half the. regular top 70
at marginal rate; (3) Japan has an R&D tax credit; and (4)
is a 10 percent tax credit for individuals receiving corporate
:nds, thus reducing some of the burden of double taxation. Of
a these measures, by raising the after tax rate of return on
rment, provide an additional stimulus to savmg, since the op-
nity cost of current consumption rises.

. the ‘whole, the United States has taken some enhghtened

in the last 4 years to improve the tax environment for
ctivity and growth, but more can be done and we trust-will be
It may be time for the United States to move to a flat-rate
mption tax. This tax system would have the ultimate benefi-
flect on savings and investment. :
1 costs of complying with social regulatlons have begun to
out as a percentage of GNP after major increases in the
;. Moreover, some of the uncertainties, so destructive of incen-
to invest, are being removed by regulatory reform. Economic
alation is lowering prices in some portions of the transporta-
sommunications, and financial sectors and has increased com-
ve incentives for higher productivity. The work on this, begun
esident Carter, has been continued under President Reagan.
: post-World War 11 baby boomers who swelled the ranks of
erieniced youthful workers in the late 1960’s and in the 1970’s
ow passing into their productive workmg years with benefi-
ffects on productivity.
ally, there have been favorable developments in labor-man-
ent relations in the past several years as a result of the
t of keen foreign competition and the recessions of 1980 and

82 Not only have nominal wage-rate increases moderated sig-
ntly, but many new union contracts have reduced or eliminat-
strictive work rules that hurt productivity. Both union and
1ion workers increasingly are participating in quality circles
ther joint labor-management team efforts to improve produc-
- There has been a substantial turnaround in productivity and
mic growth in the United States since the recession ended in
mber 1982. We are optimistic that this can continue for ‘many

- to come—if we pursue intelligent policies. -

TECHNOLOGICAL INNOVAT[ON '

major determmant as to whether the U S. economy will,
d, enjoy a healthy longrun secular rise in productivity and
ymic growth hinges very much on item No. 3 in the above list
stors that affect productivity (ie., technological innovation).
is the subject of the remainder of thls chapter and the remain-
f this study. _
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Technological ‘advancement is probably the least understooc
all the factors affecting productivity and growth. And yet, it is .
of the most important contributors to growth. Iri fact, it is proba
the chief long-ierm factor driving up productivity, based largely
research and development. Technological advancement is defl
as technical and managerial knowledge that leads to new and
proved production methods and processes, and to new products
services. It also includes more efficient utilization of resources :
result of improvements in organization, management techniqg
transportation, and communications. - :

Quantity increases in capital stock (item 2 on the foregoing
are a necessary but not-a sufficient condition for good producti
growth. There must also be improvements in the guality of capi
via technological advancement (item 3 on the foregoing list). It
vation is also a necessary but not a sufficient condition for pro
tivity growth. Increases in the quality of the capital stock alone’
not enough. Both are necessary. _ :

Much has been written about capital investment and its cor
bution to productivity.® There is considerably less literature on
role of innovation. - S '

What produces technological innovation? The following are s
of the basics: S . S

" 1. Expanded research by government and research and deve
ment by the private sector is the most important factor.

2. Increased supply of scientists and engineers.

3. Good patent and antitrust laws. = _ N

Technological innovation is basically a private sector activ
but there are some things the Government can do. Some poli
are highlighted here. -~~~ | .

The most important factor in technological innovation is an
gressive research and development program by both the priv
and public sectors.. ' _ o _ :

The United States has been the ‘world’s -technological lea
throughout the postwar period. U.S.-based scientists have wo
major share of Nobel prizes. Indeed, the U.S. economy originate
large proportion of all new products. Only Japan is a serious cl
lenger to our technological leadership. - : '

Yet, as our trade deficit with Japan in high technology increa:
serious questions are being raised about our ability to retain «
technological position: For example, 10 years ago America’s leac
* ship position in microelectronics was unchallenged. Now in seve
" critical areas, the Japanese are verging on leadership. Unless ¢
rent trends are reversed, the advantages the United States ©
hold will erode further. It is essential that we assess and bols
the critical wellheads of technological advancement.

.RESEARCH AND DEVELOPMENT

If investment in physical capital is the vehicle, research and
velopment is the engine of technological progress and productiV)
R&D improves the quality of capital of state-of-the-art advan
ments. A recent study by the National Bureau of Economic i

s See bibliography af the énd of this study.
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rch shows a posmve connection between the rate of R&D ex-
Jditures and the rate of productivity increase in various indus-
3.5 Edwin Mansfield has shown that productivity growth in an
ustry or in a firm is directly and significantly related to the
ount spent on R&D by ‘that industry or company.” In another
dy, Richard T. Atkinson found that growing industries—those -
erating new jobs and rising mcome—-have relatwely hlgh rates
nvestment in R&D.8.. '

- here are important- splllover effects from R&D because one
ustry’s R&D frequently results in important inputs in other in-
iriés. In a study of 17 innovations in various industries, Mans—
d found that the median social rate of return on investment is -
- than double the median rate of the return to the company

" If, before taxes.®
he United States and West Germany have the hlghest ratios of
,arch and development to gross national, product of any indus-
| country. From the late 1960’s to the 1970’ 8, the share of R&D
enditures to GNP in the United States fell from about 2.9 per-

. in 1967 to about 2.2 percent in 1978. It has risen since then to
uercent in 1984. The U.S. ratio exceeded Germany from the late

Vs to the mid-1970°s, but has followed behind since then. Over-

though, the U.S. spending on R&D relative to GNP has grown

apidly as any other industrial country since the late 1970' 10

Chart 3.)

hen military research is stripped out, the’ Umted States falls

1 into the pack. Chart 4 shows civilian research and develop-

t expenditures as a percent of GNP in four major countries. In
, the United States led the other industrial countries but has

 trailed Germany and Japan by wide margins, although the

ratio has been on an uptrend since 1978,

1981, the latest year for which data are available for all Jndus-
countrles, civilian R&D expenditures in Germarny were 2.6

mnt of GNP. In Japan, the ratio was 2.3 percent. In the United

s, it was 1.7 percent. While there is a great deal of spillover

fit.to the civilian sector from military R&D expenditures, it is

:lear that the United States needs to commit a larger share of
to civilian research and development 1f we hope to mamtam

echnologlcal lead in the world.

.jonal Bureau of Economic Research, “"R&D, Patenta and Productivity,” University of Chi-
ess, Chicago, 1L, 1984,

" -in Mansfield, Seminar on Research Productmty and the National Economy, House

tee on Science and Technology, June 18, 1980, p. 6. Also "How Economnsts See R&D,”

1 Business Review, November-December 1981 p. 98.

iard C. Atkinson, “The Role of Research and Development in Economiic Progress,” Na-

cience and Technology Policy Issues, House Committee on Science and Technology 1979,

in Manaﬁeld “Economic Growth and Stagnation The Role of Technolegy,” Mational

"¢ Association, “Looking Ahead and Project Highlights,” spring, 1980, p. 5.

¢: Data on R&D in the United Kingdom are very sketchy, generally unavallable. and )
shown on Charts 3, 4, and 5.




CHART 3

NATIONAL EXPENDITURES FOR RESEARCH AND
. DEVELOPMENT AS A PERCENT OF GNP
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In fiscal year 1984, thie United States spent $97 billion on-Ré.
of this, $44 billion, or 46 percent; was: funded by the Federal G
erhment. This is an historic low figure for the Federal share
R&D spending. However, the Federal Government still play:
major role in basic research. ' :

‘Basic research accounts for 12 percent of total research expei
tures and applied research for 22 percent. Development activi:
comprise 66 percent of the national R&D outlay. The Federal C
ernment funds two-third of the Nations basic research, and ri;
" fully so. This is the type of research where the benefits are uncl
_and privately funded researchers often cannot undertake the r
Yet, it is the area where knowledge and understanding of the |
damental aspects -of the ‘universe are gained, and such resea
serves as the foundation of many innovative products and proc
es. : -
Fortunately, one previous thorn in the side of R&D was cles
up late in the 98th Congress. Some uncertain legal restraints
joint R&D ventures were corrected by Public Law 98-462, and jc
ventures can now go forward without fear of bringing down
wrath of the Antitrust Division. This will avoid costly duplicat
in R&D.

- More can and should be done to promote commercial R&D.

one thing, the 25 percent tax credit should be made permanent
is scheduled to expire next December. We should also: (a) rep!
the rolling base restriction with a base using an average of 1983
R&D expenditures; and (b) permit tax deductions for contributi
of equipment for teaching science. (Under present law, equipm -
can now be donated for research purposes.)

The increase we have had in R&D spending the past few ye:
even after allowance for lags, is contributing, and will contrib
to an increase in the flow of cost-reducing investments and innc
tions. We urge that the increases in R&D spending the past !
years be extended, particularly by the Federal sector, but also
the private sector. . ‘

SuppPLY OF SCIENTISTS AND ENGINEERS

Money alone will not achieve research and development. It
quires an expanding scientific and engineering manpower b
The number of R&D stientists and engineers in the United Sta
‘rises year by year—from 530,000 in 1967 to an estimated 750,
“today. Both in total and relative to the total labor force, the Uni
States has the highest proportion of scientists and engineers in !
labor force of any country except the Soviet Union. However, fr
the late 1960’s through the early 1970’s, the ratio of R&D scient!
and engineers to the labor force declined in the United States, fr
67.2 per 10,000 in 1967 to 55.8 in 1976, The ratio has increased
the past few years, rising to 64.6 in 1982, but it has not yet
gained its former level. In most other countries, especially Jap
and West Germany, this ratio has steadily increased over !
1960's and 1970’s. (See Chart 5.) :

Moreover, some of the best U.S. scientific and engineering m:
power has been diverted to the defense and space programs, at
expense of civilian programs. We will have to face up to the k
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t national defense requirements will always absorb a major por-

n of U.S. scientific and technological manpower, and the recent
,ansion in weapons procurement has added and will continue to

] additional demands on the Nation’s scientific and technological

ources. _ ‘ _ o T -

it of major concern relative to the growth in the labor force is

t the supply of scientists and engineers in the United States has

en markedly behind the growth ratios of other advanced indus-.
i nations. In 1980, the United States granted,69,300 bachelor
ree-level engineers, while Japan graduated 73,500, with a popu- -
on half that:of the United: States. The. ef,fect has been to drive

wages for -engineering talent, thereby increasing the costs of

D, and constraining its scope. The United States needs a re-or-

ing of educational priorities if we are to continue to be the

1d's technological leader. ' ' '

i
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PATENTS AND. ANTITRUST LAWS

- Of course, manpower and dollar inputs into the R&ID process can
only proxy for what we are seeking—innovatien. Innovation is dif-
ficult to measure, but a good indication of what is occurring is
patent statistics. The trend on domestic patenting is clearly down.
The decline between 1971 and 1984 is over 31 percent. This is
shown in Chart 6. At the same time, patenting in the United States
by Japan and Germany has been rising and, in 1982, over 40 per-

| cent of all U.S. patents granted went to forelgners prlmarlly to
P Japanese inventors. :
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Some of the probleni lies with the U.S. patent-system itself. Ther

patent system was created to promote innovation, but certain as-
pects of the system are barriers to innovation. One problem is that
title to inventions made under Federal funding generally is vested
in the Government (with the exception of those inventions made by

- small businesses, universities, or not-for-profit organizations). Only
.5 percent of government-owned patents are ever utilized in the pri-

vate sector, compared to 40 to 65 percent of private-owned pat-
ents.!! The reason is that without title to an invention and 17
years exclusivity it provides, an individual or company will not
invest the time and money necessary for the development of a mar-
ketable product

There is some controversy on this. Some proponents argue that'
title should remain in the public sector where it is accessable to all

interested parties. Permitting contractors to retain title would con-
stitute a subsidy to large companies and would reduce competition.
Large corporations, which have the ability to procure government
contracts, would benefit the most. Nonetheless, responsibility for
commercialization resides in the private sector and, then govern-
ment retains title, industry is less likely to follow up with the addi-
tional steps necessary to produce an innovation.

Congress has taken one step to correct the problem. Pubhc Law

96-517 provides for title to be vested in contractors if they are

small businesses, universities, or nonprofit institutions, provided
they commercialize within a brief, agreed-upon, timeframe. The
law should be expanded to cover all contractors.

One other aspect of the patent process that needs attention is
that the 17-year patent life should begin after the patent is finally
approved by the Government. Under current procedures, patent ap-
proval is excrumatmgly long, awaiting government testing and
legal research. While a “patent pending” stamp may be some de-
terrent, it is no guarantee of protection.

Finally, in a related matter, antitrust and intellectual property
laws should be amended to require the courts to consider the effect
of competition when judging alleged patent misuse by a patent
holder and alleged antitrust violations in the licensing of intellec-
tual property. Often, the most efficient way to bring a new technol-
ogy to market is by licensing that technology to others. Licensing

can enable intellectual property owners to use the capabilities of

established enterprises to market a technology quickly and at

Jlower costs. This would be especially valuable in the case of small .

businesses that do not have the ability to develop all possible appli-
cations of new technologies by themselves. .

On another matter, patént protection by U.S. process patent
holders should be strengthened by enforcement of a U.S. patent
against a product made in a foreign country by the U.S. patented
process. Today, foreign companies can use U.S. process patents
abroad without authorization, and turn around and sell the result-
ing products in the United States with impunity.

11 Wendy H. Schacht, “Industrial Innovation: The Debate Over Government Policy,” Congres-

sional Research Service, Library of Congress, published issued brief, Aug. 22, 1984

‘.
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III. UNIVERSITY-INDUSTRY COLLABORATION -

The growing lmportance of basic research to American indus
has strengthened backward linkages to the American unive
system. Universities and industry are developing a wide varie
collaborative mechanisms to benefit both parties. The result is
- emergence of the role of academe in the Nation’s overall env
ment for: entrepreneurshlp and innovation.

This chapter examines factors behind the growth in the univ

ty-industry collaborations, the benefits to both parties, and the
falls to: be avoided in such relationships. The chapter concl
that university-industry collaborations, properly structured to
tect the academic integrity of the American university sys
offers an attractive means to speed the development and dlffL
of commercial technologies.

The first section of this chapter examines the emergmg ro.
academe in economic growth in the light of America’s entre
neurial revolution, and the profound changes that have affe
university-industry linkages in recent years.. The second se
looks at the economic potential that exists in stronger univer
industry collaborations, with special attention to the implicat
of such collaboration for entrepreneurship and innovation.
- danger of carrying the collaboration to the extent that it viol
the fundamental principles guiding the university is also discu:
The third section describes the practical difficulties that |
arisen in seiting up collaborative efforts and the efforts mad
overcome them. These difficulties stem from industrial and gov
ment policies and attitudes as well as university ones. The ansu
however, stem from both groups who have made efforts to un
stand the singular roles that universities and commercial fi
play.in our capitalist society. The chapter concludes with a dis
sion of how Federal policies can help maximize the beneﬁts of
versity-industry collaboratlon

THE EMERGING ROLE or ACADEME

For centuries; universities have prov1ded the world with kn
. edge and educated manpower, while pursuing the fundame:
principles of intellectual freedom and scholarly communication.
though they have not shied away from controversy, the more di
ble of them have maintained their essential gualities through \
and sometimes sudden changes in the political and economic st!
tures of the nations where they have been situated. Today, ast
were centuries ago, universities are still the worId’s primary sou
of basic knowledge and free inquiry.
They are also one of the most stable institutions of mankind.
the 66 institutions today that have kept their original form fr
the early 16th century, 62 of them are universities. This stabi

27
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idently stems from the value society p}aces on institutions that

radfastly follow these principles of inquiry and communication. -
it it is also the result of a deliberate pragmatism. As a witness

fore the Joint Economic Committee pointed out, “Our universi-

4 do change in response to. societal influences, whlle seeking to

1 eserve their fundamental characteristics.” !

! Universities in the United States are again under challenge to
angeé, in ways that possibly threaten their independence. This
allenge comes from a familiar combination of economic and polit-
il pressures, including pressures from government.

The present setting, however, is unique. It is influenced by two
aracteristics of our technological age that have altered, perhaps

‘rmanently, the mteractwn between university and commermal
search.

'1) There is a growmg dependence of the Nation’s economic and
siness system on technological information wh1ch in its basic
m is usually found at university; and .+ ‘ . L
9) In several areas there has been a substantial increase in the -
:ed at which basic research findings. are being translated into

- hnology with commercial potential. In this “postindustrial” era,
rmation is the key to economic competitiveness as much as ma-
ial strength and ingenuity were previously. As the source of
sic information, the university is now looked to by many technol-
p-intensive firms as possibly providing the answers to matters of
ime lbusmess 1mportance As one hlgh tech executwe described it
ently:

Inventions of ultimate technologlcal and economic sig-
“nificance once could be made by intelligent, persistent
thinkers with little formal higher education. Edison, the
Wright brothers, and Henry Ford come to mind. Modern -
technological advance, however, is a different story. Con- :
sider the transistor, the laser, or synthetic insulin. . .. You
‘don’t find these associated with tinkering in a basement or
‘garage. . .. Thus, the modern R&D enterprlse is inextrica-
bly linked w1th the research umveraity
sovernment is concerned with these -“inventions " of ultlmate
hnological and economic significance,” both as a consumer of
th technology and as 4 prime mover of economic growth. The
nd of government in promoting a closer linkage between indus-
“and universities can thus be seen at all levels, Federal, State,
1 local. Bills to establish generic technology centers at universi-
5, to subsidize research parks associated with universities, and to
sidize university research in specified technologies have been in-
duced in the 38th Congress. State governments, through their
te university systems, are active in promoting their economics
centers of technological development. Many local governments
- ve helped establish business development and “incubator” facili-
5, often combmmg w:th local umvers:tles to do so.

‘ Donald 'N. Langenberg,- teatlmony published in U.S. Oongress. Joint Economic Committee .
‘ings on “Climate for Entrepreneurship and Innovation in the United States,” parts 1, 2, and 3,
»88., 98th Cong., p. 13. _

Ibid., p. 8.
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The swiftness of the pace of technology development is also a
matter of government concern. Speaking of the revolution in sci-
ence that has been taking place around us, one observer noted that
“the relatively long time lag [between basic research findings and
commercial development] has practically vanished in many fields
of scientific and industrial activities.”? This has resulted in a
broader overlap between the basi¢ research being carried out at
univérsities and in industrial firms. In more and more fields—for
example, surface analysis, molecular beam epitaxy, and laser-as-
sisted DNA analysis—the academic researcher is dealing with the
same scientific and engineering problems as the industrial one.
Thus, the industry-university connection is germane to a report
on the Nation's climate for entrepreneurship and innovation. The
modern, high-tech entrepreneur sometimes comes from a universi-
ty staff. More often, as this chapter points out below, he or she ben-
efits from some university affiliation. In many cases, the. entrepre-
neur has developed technology that is purchased by larger firms,
who themselves carry on an extensive university-collaborative net-
work. In any event, each party relies on—and is often involved in
developing—the basic knowledge and research that is generally
found in a university setting. . _

THE POTENTIAL OF UNIVERSITY-INDUSTRY COLLABORATION

Gatorade, stannous flouride as a toothpaste ingredient, irridated
milk, lasers, anticoagulants, synthetic fibers, semiconductors, and
atomic power: These products owe their existence in whole or in
part to university research. If the list were extended to include all
inventions in use today that derived from such regsearch, it would
extend to hundreds of entries. . _

This albeit simplistic view of university activity—that it provides
the basic, and some of the developmental, research undelying im-
portant commercial developments--has been accepted by policy-
makers and industrial leaders, and built into the legislation that
established and still guides the university-industry-government
system this country enjoys today. With the passage of the Morrill
Act more than 100 years ago, Congress established a tripartite
partnership that has helped preduced some of the most technologi-
cally modern industries in the world. The land grant college
system has set the standard, as it were, for many other institutions
in their dealings with industry. '

Today, the Federal Government provides approximately $5 bil-
lion for university research, or about two-thirds of university R&D
funding. While industry contributes less than $% biilion for uni-
versity R&D, it provides significant other funding for facilities,
scholarships, ete. Industrial contributions to universities have con-
tinued to grow during the postwar era, and presently amount to
more than $1.2 billion per year. _ _

A number -of important public policies have been encouraging
and facilitating the trend to improved university-industry relations.
The provisions of the Economic Recovery Act of 1981 provides tax

3 George E. Palade, in Thomas W. Langfitt, et al., eds. “Partners in the Research Enterprise:
University-Corporate Relations in Science and Technology,” Philadelphia: University of Penn-
sylvania Press. 1983.
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“incentives to encourage university-industry collaboration. The in-
cremental R&D tax credit allows a 25 percent credit for 65 percent
of the cost of contract research, including payments to universities
and faculty Also, deductions for equipment and donations to uni-
versities increases the attractiveness of 1ndustry oollaboratlon with
universities..

Probably the most significant statutory incentive has been
changes in patent laws, to allow universities, small businesses, and
nonprofit organizations to have title to patents developed from fed-
erally funded research. The potential for fees from leasing and li-

" censing development rights to university patents provides a power-
ful incentive for universities to seek out research ties with indus-
try, .and to compete more vigorously for Federal R&D funding as a
mechanism for leveraging corporate R&D support. Many major
universities now have patent offices and faculty consulting and re-
‘search policies to facilitate collaboration. The development of re-
search parks at or near major university facilities is also being
used to lure industry.

" Over the past few years, dozens of experiments have been mount-
‘ed to make this connection more productive. The Federal Govern-
ment has sponsored several 1ndustry-umver51ty Jomt programs in
addition to its own research contracts with universities. Virtually
every State now has a “high-tech” initiative as part of its economic
development activities. Some industrial firms have made conspicu-
ously large or innovative arrangements with universities to pro-
mote advances in technological fields such as chemical research or

- manufacturing technology. In the field of biotechnology, approxi-

mately 200 “‘startup” firms have been established recently, many of
them by university researchers; this has happened, to a lesser
degree, in other fields such as computer science. And many univer-
sities seem to be more open than previously about engaging in in-

" dustry-oriented research and other assistance.

.~ These developments have brought their problems for both par—
: tles, but especially for universities. In 1982, for example, a
“gummit”’ conference of university presidents sounded ‘the warning

“ that research arrangements with industry should—

not promote a secrecy that will harm the progress of sci-
ence; impair the educational experience of students and -
postdoctoral fellows; diminish the role of the university as
a credible and impartial resource; interfere with the choice
by faculty members of the scientific questions they pursue,
or divert the energies of faculty members and the re-

- sources of the university from prlmary educational re-

" search missions.?

What kinds of conclusions can we - draw from these activities
about the future of American entrepreneurship? This study identi-
- fies six primary ones, each of which affects the response that the
Federal Government might take in.improving the Nation’s envi-
ronment for entrepreneurial act1v1ty

4 Report of the Pajarc Dunes Conference {excerpt reprinted in-Partners in the Research En
terpnse). op. cit., p. 6
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~+ Common Interest

First, there is a natural convergence of interest that has becc
more prominent recently between technology-based firms and 1
versities.

From an industrial standpomt a technologwal advantage
sometimes critically important for maintaining competitiven
Universities, in this context, are an important base for indust
technological resources. Basic research has always been an im
tant—usually indirect—input to developmental research, especi
at the design stage. Today, however, in some fields it is difficul
distinguish the two from each other. At least one university p
dent has observed that “the lines between basic knowledge anc
application are becoming blurred in a number of fields; and |
fundamental research often” provides solutions to lndustry S p
lems.”® Apparently, as the gap between basic and development
search. narrows—as it evidently has for many industries—c}
university-industry ties become more beneficial to both parties.

Access to universities can accelerate this development proc
Often the access to university basic research can best be gai
through hiring someone who-has worked on the relevant techn
gy as a graduate student or professor. Therefore, an important
ditional benefit that industry derives from a close connection
universities is access to educated sclentlﬁc and engmeermg n
power.

From the unlvemlty standpomt the mterest in closer ties v
industry is based both on the potential in closer ties and on the
onomics of education and research ‘today. The potential in ck
ties stems from the fact that research departments of large co
rations are often better equipped than the average university I
ratory and often perform basic research that would be valuabl
a university setting. Alse, the scholarly communication that cl
acterizes university, activity does not stop at the- umversu;y ga
The interchange of ideas also takes place through symposia, pro
sional societies, and research organizations such as the Natic
Research Council, which bring university and industrial scient
and engineers together on a regular basis.

The economic basis for universities to seek closer mdustrlal
is practical as well. Faced with declining enrollments and ris
costs, many universities have been forced to seek “additio
amounts of corporate funding. This has given impetus to special
forts on the part of universities to establish industry-oriented (
ters for research in industrial areas such as biotechnology or m
ufacturlng (rather than traditional university scientific/engin
ing areas such as biology or mechanical engineering). And unive
'ty scientists, a government-sponsored report notes, “are beginn
to look to some industrial laboratories as a way to gain accest
frontier equ:pment and techmcal advances.” § .

SGeorge M. Low, “The Organization of lndustnal Relatmnshlps in Universities;”" Pﬂl"-“e
the Research Enterprise, op. cit., p.-68." Co

8 Lois Peters, Herbert Fusfeld et al, ‘Current US University-Industry’ Research Cor
tions,” Umverslt.y-lndustry Research Relat:onshlps, National Science Board, 1982, p. 68
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, The Public Interest B _
re is a distinct and somewhat different public interest in
industry-university ties that includes government as well as

ity and industry partners. A strong, productive industrial = -

today is, by definition, one that keeps up to date in the ap--
ion of the most advanced technology. The rapid rate of devel-
it and application of new technology, therefore, has a direct
ig on this country’s balance of payments, the inflation rate,
1e productivity growth rate. Maintaining America’s ability to
ite continually in the industrial sector will require maintain-
vigorous and well staffed/equipped university system, and an
ve set of mechanisms for technology transfer. There is con-
ble evidence today that public policy officials are aware of -
tential of industry ties to strengthen the Nation’s university
" Traditional University/Industry Roles Are-Changing
nall shift in the traditional roles of industry and university
idently taking place on some campuses and in many industri-
5. A number of university-based technology centers derive
" success from the quasi-entrepreneurial activities of their di-
;-and staffs; these centers actively seek industrial contracts,
illingly undertake some projects (e.g., product testing) that a
“itional .university scierice or engineering department might
nacceptable. On the other hand, some industrial firms per-
asic and applied research with resources that are beyond the
lity of most universities. Funded in part by large govern-
ontracts, firms have made profound advances in the state of
;in such fields as numerically eontrolled machine tools, com-
forming, and computer-aided design.”A few large firms have.
e continuing education centers where many technological
; are taught thatl dre not freely available at most universities .
lesign for productibility, stress screening). In. those fields
industry has made great strides, technology transfer, rather
-om university to industry, is the other way around, from in-
to university. -~ - R

Research Setting Generates. ‘Ent'J"e;lDre':'uat‘:ri(juir ‘fdeas'

kinds of entrepreneurs that have capitalized on high-tech in-
1 have typically depended for their ideas on a university or
-ustrial research department setting. In many cases, research
ying a new invention has been started at a university or in-
1 firm; the spinoff of a new firm has occurred when the
- university or industrial firm became an inappropriate place
ue the research further. In any event, proximity to a univer-
group of universities, and to other high-tech firms, gives the -
ch entrepreneur the intellectual stimulus that would be un-
lle to smaller companies operating alone.

Universities Assist Startup Firms

‘lated factor, some startup firms that are too small to support.
esearch departments have found that they can avail them-
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“selves of university personnel and facilities—in effect, gaining
advantages of a larger research department at a lower cost. ’

advantage can be critical where expensive testing equipment is
volved. : : S . :

" Universities Can Leverage Corporate Res'earch'Budgets

‘The array of Federal and State government programs to sup
high-technology development at universities enables each indu
dollar to be substantially leveraged when used to pay for univer
research. Most governmeni-sponsored, university-based reses
centers cover their overhead with taxpayer funds; thus, indust
“clients” pay only for materials and staff time. One such ce:
that receives support from the State legislature and the Natic
Science Foundation, as well as industry memberships, estim:
that the leveraging factor for each industry dollar is approxima
200 to 1, ‘ ' ' . , :

" The above points indicate the potential for speeding the pro
of the commercial development of new technology that ex
through industry-university partnerships. They also indicate
pitfalls being encountered, and the dangers in pushing indus
university collaboration too far. For the fact is that too close
identification of university interests with those of its indust
sponsors could compromise the principles upon which the unive
ty is based. This is not an idle issue. One of the Commitiee’s 1
nesses, himself a university chancellor, warned that “our resea:
universities are wrestling with many fundamental questions ab
the extent to which they should or can sirengthen their inter
tions across the interface with industry and the private sector g
erally, without risking damage to the fundamental academic vah
which are the basis of the stability and durability to which I
ferred earlier.” 7 T _ _

Indeed, the lure of economic growth through high-technology «
velopment has attracted significant governmental interest, Feder
State, and local. Most of this is based on the simple but effecti
notion that the “Silicon Valley” model has potential for oth
parts of the country. Thus, most State university systems 2
deeply involved in promoting industrial relations, through “incul
tor” facilities, engineering centers of excellence, specialized indi
trial research consortia, and even aiding access to venture capik

BARRIERS TO UNIVERSITY-INDUSTRY COLLABORATION

In most cases, there has been insuficient experience to determii
whether these recent government efforts to promote industry ti
have been successful. A recent survey of industry-university-g0
ernment collaborations, for example, indicates that 105 out of I
such collaborations have been founded in the past 5 years.® Eac
year has seen an increasing number of such collaborations. The
is little literature, however, on the consequences of such collabor:
tions, or their implications for university independence.

7 Langenberg, op. cit., p. 19. o o S
BHelegn' D. rflalﬁer, "Egmmp]es of University-Industry<Government) Collaborations, Ithac
Cornell University, Aug. 1, 1984, . . ) .
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Nhat evidence there is suggests that, notwithstanding the berne-
; of such collaborations, there is no easy route to success. The
iversity connection is no complete substitute for a vigorous, in-
gse research program or for entrepreneurial talent. On the other
nd, the industrial dollar is not simply money; it often comes with
tain stipulations that influence university research activity. The
lowing paragraphs describe some of the most important issues
ecting industry-university collaborations, from the industry, uni-
gity and governmental standpoints. ' '

Che primary difficulty stems from the traditional roles of indus-
and university. The former is oriented toward production and
rkets; much-of the product and market information it employs
proprietary; many of the problems it must solve are multidisci-
naty; and its employees are rated on the basis of their “commit-
nt to deliverables.” Universities, on the other hand, are oriented
«ard instruction and the pursuit of knowledge; they are dedicat-
to the publication of research findings; their academic depart-
nts, and research activities, are organized by discipline; they are
isfied in their research goals to employ a “best effort,” rather
@ ‘commitment to deliverables” standard. C
fdost university personnel must divide their time between in-
action and research. This means that industrial researchers who
-employed fuil time find the pace of university research rather .
w. A related problem, discussed below, is that few universities
1 afford the new generation of expensive equipment that could
ed research results. o - '
Jodern, advanced technology research is expensive. Further-
re, it is virtually impossible for any one university to afford the
thase and maintenance of equipment that will make it a center
scientific/engineering disciplines at once. One large university
cialized research center, for example, enjoys a $3 million State
imitment for the purchase of equipment only. Most of this
ipment is beyond the reach of other universities, but is in
imon use in large industrial firms. Newer generations of equip-
1t not only enable more rapid research turnaround; they are
y more sensitive in their reading of data; permit greater accura-
~#here extremes (e.g., of temperature and pressure) are required;
.+ automatically perform calculations that might otherwise have
e done by hand. : . :
his poses a problem for universities, which must choose the sci-
ific and engineering areas where they will concentrate their re-
rces. It poses a- corresponding problem for industrial firms,
ch must often establish ties with several universities in order to
1 benefits from university research related to the full range of
- firms’- activities. At the Government level, critical choices
ut grant allocation for industry-oriented research must be made
ed upon a sober assessment of each university's ability to con-
wute substantially to the body of knowledge in a particular field.
1 industrial research, key data are often utilized and even gen-
ted during the research phase of product development. If this
arch is performed at a university, the issue of proprietary in-
nation, and the publication of research results and data, come
he fore. Many cooperative research arrangements have disposed
his issue by allowing for university research results to be de-
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layed, or by preventing students from having access to proprietary
data. Nevertheless, there is considerable suspicion on the part of
industrial firms as to both government and umversﬂ:y publication
of proprietary information.

Despite recent legislation permitting industrial research partner-
" ships without violation of antitrust laws, the spectre of antitrust
sanctions interferes with more productive industry-university rela-
tions. There are incidents where industry” personnel attending a
university meeting have asked the professional staff to sign docu-
ments attesting to the meeting agenda, the ldentlty ‘of other. at-
tendees, etc.

The research and development tax- credit comes up for renewal
.in 1985. While it has tended fo promote more research, and more
industry-university joint research, there is little documentary proof
of this. Some industrial research directors believe that failure to
renew this tax credit could substantially impair this country’s fine
recent record in high-technology research, and nip certam indus-
try-university consortia in the bud.

The demand for scientists and engineers is such that bachelor’s:
degree holders often find it more lucrative to find work directly out
of college, rather than pursuing further graduate study. Additional-
iy, graduating science and engineering researchers can often be at-
tracted to a firm because of the prospect of working on state-of-the-
art equipment that few universities can afford. As a result, the
number of U.S.-born graduate students in scientific and engineer-
ing disciplin‘es has fallen substantially since the mid-1970’s peak.

CONCLUSION How Can WE MAXIMIZE THE BENEFITS‘?

The first three sections of this chapter describe the emerging role
of academic research in an industrial setting and the opportuni-
ties/problems, respectively, of industry-university relations. The
fact that there should be a strong partnership is a peculiarly Amer-
ican phenomenon, based in part upon the success of the land grant
college system. Unlike the European system, where academic cus-
toms are given greater emphasis, both pubhc and private universi-
ties in this country are often chartered in part to promote com-
merce matching barriers with incentives.

Until recently, the primary interest that business firms might
have in establishing university ties was in being assured a reliable
supply of skilled professional manpower. The first two sections of
this chapter indicate, however, there is a potential for substantially
more productive ties than the traditional one of the university as a
recruiting ground for new graduates. The smaller, high-tech firm,
which is one of the concerns of this report, has needs that go well
beyond (dnd possibly do not include) recruitment.

Recent research has identified several characteristics or person-
alities that are present in firms that consistently develop commer-
cially successful product innovations, especially innovations that
are dependent upon advanced technology. These include:

1. The innovator, or idea person, whose creativity and research
expertise regularly generate ideas that have commerical potential;
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2. The manager/salesman, who “runs with the ball,” often
having to sell a new product or process to investors and executives
who are uncomfortable with change; _ .

3. The “technological gatekeeper,” who keeps the company in- -
formed of technological advances elsewhere that are relevant to
the firm’s profitability;

4. The “market gatekeeper who transmits customer needs and
behavior back throughout the firm (related research indicates that
a high percentage of product innovation in high-technology fields is
customer-driven); and o

5. The “manufacturing gatekeeper,” who sees to it that new
products are designed for manufacturability. '

A small, newly formed firm must often combine two or more of
these personahtles in a single person. Government data indicate,
for example, that one-half of all high- techology firms in this coun-
try have fewer than 20 employees. If a firm’s major asset is simply
a commercially exploitable idea, therefore, this still leaves it lack-
ing in necessary skills and resources for making the firm prosper -
and continue to grow.

An increasing number of unlver$1t1es and State leg‘lslatures are
coming to realize that a university is well situated to fill these gaps
between a firm’s existing resources and what it needs to compete
in the marketplace. As the above analysis implies, however, this
means paying critical attention to the traditional role of the uni-
versity. Thus, there are at least 21 university-based centers that
serve as “incubator” facilities and/or help firms obtain access to
capital. At least 17 of these have been founded in the past 5 years.®

Chart 7 below sets forth the obstacles or problems associated
with promoting better industry-university cooperation, described in
this chapter and matches them with the incentives or interests
that were described in chapter If. For example, the bottom line of
the chart, “number of U.S.-born grad students in sci/eng is down,”
has implications for the national interest in maintaining a vigorous
domestic scientific and engineering establishment; thus, an “X”
connects it to the 1ncent1ve/ interest on the horizontal axis “Natl
Interest in Sci/Eng.” :
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® Information from Haller, op. cit., and field visits.




