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EXECUTIVE SUMMARY

INTRODUCTION

This paper discusses U.S. technology policy in its relationship to the
Nation's economic welfare and makes specific recommendations for an
improved policy.

The goal of U.S. technology policy shoulid be to maximize our capacity to
develop and utilize technology for national purposes. Market economic
criteria alone are not adequate for making social choices and for deter-
mining the national goals which technology policy should help achieve.
Many non-economic factors are important in formulating a nationail tech-
nelogy policy, including the protection of the ecological system, the
quality of employment, and the effects of technology on life styles. A

comprehensive discussion of these important non- economic factors is outside
the scope of this paper.

Since technology is a pervasive force throughout soc1ety, it is affected

by a large variety of Government actions. In the context of this paper,
U.S. technology policy is the sum of actions taken by the Federal Govern-
ment affecting the production, diffusion, and utilization of technology.
The elements comprising the policy lack unity and coherence. The plural-
istic development of U.S. technology policy has resulted in a national
techno]ogy enterprise with considerable strengths. But the fragmentation,
incoherence and sometimes contradictory aspects of the various elements.
of the p011cy hold some disadvantages for the u. S., particularly in a
world no longer dominated by U.S. technology. '

BACKGROUND

Contributions of Technology to U.S. Economic Development

It has been estimated that technological innovation was responsible for
45 percent of the Nation's economic growth between 1929 and 1969.

A compar1son of technology-intensive manufactur1ng industries w1th other
industries in the period 1957-1973 shows that:

° Technology-intensive industries grew 45 percent faster;

o

Employment in technology-intensive industries grew 88 percent féster;

[+]

Productivity in technology-intensive 1ndustr1es grew 38 percent faster,
and _

o

The ratio of price to unit output increased 44 percent less in techno]ogy-
intensive industries. :




D1squ1et1ng Trends ‘

Recently, some d1squ1et1ng trends have appeared in the Nat1on S 1nvent1ve-
ness, ‘entrepreneurship, product1v1ty, and 1nternat1ona1 trade:

° The U.S. share of patents filed worldwide and the number of U.S. patents
awarded to U.S. nationals has decreased in the last decade.

The number of innovative technology-based comhanies that are starting in
the U.S. is much Tess than a few years ago.

The U.S. worldwide lead in productivity, measQred as GNP per civilian
employee, has narrowed by 50 percent since the 1950's, and current U.S.
productivity growth is below its_historicaI trend.

The Nation's large favorable balance of trade in products of R&D-intensive
industries has come to depend pr1mar11y upon exports to developing
countr1es and Canada

We cannot establish definite relationships between the disquieting economic
and technological trends, or even agree on how "d1squ1et1ng“ they are.
Nevertheless, the trends are serious enough to require that U.S. technology
policy be studied to identify weaknesses and opportun1t1es for improvement.
That study is the subject of this paper.

'CONTRADICTORY ELEMENTS OF CURRENT DE FACTO POLICY

In this paper the elements of the current techno]ogy policy are discussed
under the following headings:

© Product1on of technology, ' : j
° Diffusion and utilization of technology in the domest1c economy, and j

¢ Diffusion and utilization of technology internationally for achieving
- foreign policy objectives. -

The elements pertinent to each of these areas are set forth in terms of
concerns and possible alternative remedial actions in the appendix to this
summary. Many of the actions are not mutually exc]us1ve

Many of the elements are contradictory in their effects on innovation:

® The innovation incentive of patent protect10n is undermined by compulsory .
Ticensing. : !

° The support of long-range undirected basic research is called for at the
same time that the "Mansfield Amendment" restricts DoD to mission-
oriented research.

° GOVErnment-1ndustry cooperation in large R&D projects of national concern
is promoted at the same time that Federal patent policy discourages this
cooperat1on
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® Cooperative industrial R&D on high risk, expensive projects to,a]leyiate
national prob]ems is desired, but is discouraged by antitrust attitudes.

Technological 1nnovat10n is called for at the same time that tax and
regulatory barriers are erected to innovation. -

The economic benefits of exporting techno1ogy-intensive products are
desired at the same t1me that overly restrictive controls on exports
are imposed.

1

RECOMMENDATIONS FOR AN IMPROVED NATIONAL TECHNOLOGY POLICY

A coherent national techno]bgy policy needs to be developed in order to
maximize the U.S. capacity to develop and utilize technology to achieve
national purposes. The solid definition of, and reasonable degree of con-
tinuity in, a consistent Fedéral technoiogy policy would promote private
sector investment in technological innovation. P

Several of the actions discussed in the appendix of this summary are new to
the U.S. and, in our opinion, necessary to the formulation of a coherent
policy, while others can be implemented by continuation and/or straight-
forward expansion of on901ng programs. We recommend that eight particular
areas should receive priority attention in order to achieve the economic
gains a coherent policy would foster: ) .

° Industrial Technology Analysis Office {Appendix D, I)*
Every proposed national policy, whether or not obviously technology
related, should be evaluated for its potential impact on technology.
The means for such analysesare lacking. An industrial technology analysis
office should be established immediately in the Department of Commerce.
This office would evaluate proposed U.S. Government actions against the
goal of U.S. technology policy to maximize the capacity to create and
utilize technology for accomp11sh1ng national objectives. It would per-
form analyses of technico-economic indicators related to economic and
industrial growth and productivity; technological factors in foreign
trade and direct foreign investment, including costs and benefits of
technology transfer; resources {manpower, capital, etc.) applied to the
generation and acquisition of technology; effectiveness of various govern-
mental policies in promoting the Nation's technological health; legal,
regulatory, institutional and other barriers to technological innovation;
and social cost-benefits of currently debated or anticipated major tech-
nological developments.

® Industrial R&D (Section III, A)
Some types of industrial R&D of high potential social value are not be1ng
performed because the economic rewards to individual companies are not
great enough and the risks and costs are too high. The Federal Government
should investigate direct (grants, loans, etc.) and indirect (tax, requ-
lation, etc.) means of promoting the needed technological 1nnovat1on in
the private sector. :

*These references cite the relevant part of the full report.
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Modification of regulatory inhibitions on innovation {Section IV, A, 1)
- The present regulatory climate contains unnecessary disincentives for
technological innovation. Under the Office of Science and Technology
Policy leadership, actions should be undertaken to strengthen the
required data base, and to develop more appropriate mechanisms for
deciding on acceptable risks and developing optimum regulatory
strategies. Also, more adequate assessments of the probable impacts

~ on technological “innovation, as well as costs vs. benefits of such

- regulatory strategies,are needed. '

Improving the climate for starting technology-based enterprises
- (Section IV, B) ‘ o _

The U.S. economy is losing a traditional growth stimulus because the
present tax and regulatory climate is not conducive to the start-up of
new advanced-technology companies. The Departments of Commerce and
Treasury should work with the Securities and Exchange Commission to
investigate a variety of possible remedial actions. o

‘Innovation information for state and local governments {Section IV, C, 2)
The present scattered Federal Government pilot programs aimed at providing
innovation information to state and local governments are not adequate to
“supply the needs and to capitalize on the potential for productivity
increases in these sectors. The existing demonstration projects should

be administratively consolidated and strengthened.

Export promotion of technology-intensive products (Section V, A)

The economic benefits of technology-intensive products exportgd from the
U.S. are being less and less fully realized. “Additional foreign markets
must be developed for nonmilitary technology products. This is
especially necessary to create employment opportunities to compensate
for those that may be lost if forejgn military sales by U.S. aerospace
and defense-related industries are reduced. The Government should work
with industry to streamline further the various export cqn@ro] procedures
and reporting requirements, to shorten the 1ist of‘commerc1a1

products or technical data requiring specific perm1ss1on‘tq export,

to continue reducing delays in the various export 1icensing processes,
to improve efforts in market identification and anaTyses for teghnology—
" intensive products, to develop better Federal promotional practices,

and to improve the relevant financing policies to be more competitive

with foreign countries.

Export control of design and manufacturing technology

{Section V, B) _

Export control involves the Departments of Commgrge, Stqte, Defense, as
well as the Energy Research and Development Administration, NASA, the
Nuclear Regulatory Commission, the National Security Coung11i and_the
Intelligence Community. A recent turnabout in Defense thinking, in-
creased concern of the Congress, and new attitudes on arms exportis and
nuclear proliferation indicated by the Carter Administration have
created the need and opportunity for a greatly improved policy. There

e o s P et s
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is no satisfactory.interagency means for addressing these issues, nor
is consultation with industry any better. Both Commerce and Defense
have elaborate committee structures that are foundering because top- -
level Teadership is lacking. The Executive O0ffice of the President,

~ through the OSTP or the NSC, should assume Teadership in developing. . .
‘an export control and technology transfer policy which betier serves .
both U.S. national security and economic 1nterests

Technological support of 1ess-deve1oped countries (LDC's} (Section V, C)
Technology issues relevant to LDC's have been receiving too low priority.
An unsound policy in this field could have very large adverse impacts on
the economy and on foreign relations. A U.N. Conference on Science and
Technology for Development in 1979 requires the establishment of a U.S.
policy which contributes to the progress of LDC's while being consistent
with U.S. interests. The Departments of State and Commerce should work
closely with industry to promote cooperation in industrial R&D and to
assist technological infrastructure development in LDC's.
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APPENDIX TG THE EXECUTIVE SUMMARY

SUMMARY
OF

POSSIBLE REMEDIAL ACTIONS

PRODUCTION OF TECHNOLOGY (Section III)

A. Industrial R&D

Concern:

Industrial research of a generic and "overhead" nature needs
to be performed, but because the near-term economic rewards
are not enough and/or the risk dis too great, the research is
not being done. Similarly, much research with a 1arge
potential social return but small economic return is not

being done.

Possible Actions: Direct Support

(a)

(b)
(c)
(d)

Establish a Department of Commerce (DoC) industrial R&D
support program.

Alternatively, DoC should participate in NSF's RANN Program.
Establish a Federal institute for industrial R&D.

The Office of Science and Technology Policy. (OSTP) should
recommend and monitor the distribution of funds to individual
Government agencies to support applled mission-oriented R&D

carried out by industrial firms in squort of the agencies'
programs and national needs and capab e of commercialization.

Poss1b1e Act1ons Tax Incentives

(a)

(b)

The Exper1menta1 Technology Incentives Program (ETIP) in
cooperation with the Treasury Department should conduct
experiments and studies in which tax breaks are examined
for their effect on innovation (Congressional approval may

be needed).

Congress should consider the 1ikely effect of tax changes
on technolegical innovation.

The tax changes to be considered shouldinclude the following
possibilities:

- Increase substantially the tax inveStment credit for R&D plant

from the present 10 percent to, e.g., 25 percent.
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- Increase tax-depreciation aliowances for R&D plant.

- Provide new special tax credits or equivalent cash payments to
industrial R&D performers. R&D would be defined in accordance
with the Financial Accounting Standards Board concept or some -
other standard specifically de51gned for the purpose.

- Trade the present tax cred1t for 1nvestment in plant and equip-
ment (10 percent) for tax credit or equivalent cash payments
for expenditures on industrial R&D.

- Provide new tax credits or equiva]ent cash payments for incre-
mental industrial R&D. _ _

- Provide new tax credits or equivalent cash payments for incre-
mental R&D in chemicals and capital goods 1ndustr1es

B. Patent Incentive

Concern: The patent system is in danger of being eroded, so that the
incentive it traditionally has provided for innovative product
development is not being fully realized. Confidence .in the
patent system needs strengthening through the adoption of
procedures to enhance the validity of patents. '

Possible Actions:

(a) The Department of Commerce should assume the lead role in
.developing an Administration position on patent revision
Tegislation which is consistent with the needs of the patent
system. ‘ _

(b} The new Administration shou}d adopt a position of selectively
revising existing law and not continue support of the pre-
viously introduced comprehensive patent revision bills.

(c} The views of the Department of Commerce concerning patent
law revision should be brought to the attention of Congress,
whether or not they also become the Administration position.

C. Basic R&D Support

Concern: Federal and private sector R&D programs are increasingly
mission-oriented and do not provide an optimum level or
mode of support for unfettered basic research.

Possible Actiohs:

(a) OSTP should work with the various Federa1 agenciés to deter-
mine an appropriate level, mode and distribution of support
s




(b)

for basic R&D, consistent with the economy's Tong-term need

and its ability to support R&D -~ and make the levei reason-

‘ably stable over t1me

The Administration shou]d conduct a study of the impact of
the "Mansfield Amendment" on basic R&D and, if found detri-
mental to the country's interest, propose that the "Mans-

_Ifie]d Amendment" be repealed.

D. Skilled Scientific and Technica] Manpower Development

Concern:

Skilled manpower development for scﬁenCe‘and technology is
too often out of phase and focus with demand.

‘Possible Action: OSTP should develop the coordinated Government

DIFFUSION AND UTILIZATION OF TECHNOLOGY IN THE DOMESTIC ECONOMY (Section IV}

"policies and programs which are necessary for a long-term

supply of skiiled S&T manpower, including blue collar
craftsmen, with an appropr1ate occupat1ona1 and skill mix.

A. Reduction of Regu]atory and Social Barr1ers to Innovation

Modification of regu]atory 1nh1b1t1ons on innovation

Concern:

Regulations which are based on inadequate know]edge or which
-are developed without sufficient analysis of their total
impact may unnecessarily have an adverse affect on tech-
no]og1ca1 1nnovat10n .

P0551b1e Actions:

(a)

®)

(c)

*

Under OSTP leadership, determihe‘and_modify those regulations
and_existing policies which inhibit innovation.

Establish in the Department of Commerce a unit to assess the
impact of regulations on technological innovation.

Base all future regulations on the outcomes of rigorous
analyses of social cost-benefit ratios, and require
rejustification of regulations on a regular basis.

Modification of antitrust_laws to permit cooperative R&D

Concern:

Some cooperative R&D leading to socially useful technological
innovation may be inhibited by antitrust laws.

Possible Actions:

(a) ETIP in cooperation with the Justice Department should

conduct experiments and studies which test the effect of
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antitrust law relaxation on cooperative R8D to see if such N
relaxation will 1ead to socially des1red innovation.

(b) Introduce 1eg1s1at1on to re]ax antitrust restrictions on
R&D cooperation by small firms but not large firms.

Credibility of SCTent1f1C 1nformat1on

Concern: Procedures shou1d be 1mproved by wh1ch sc1ent1f1c infor-.
mation and {often disputed) interpretations, relevant to
controversial governmental decisions, are p]aced before .
policy-makers and the general pub11c '

Possible Act1ons

(a) - Institute a "science court," in which impartial experts
would examine data and direct adversary argumentation in
order to determine the state of scientific information
(separated from va]ue Judgments) bear1ng on maJor nat1ona1
1ssues : :

~(b) Adopt (a) on an exper1menta1,t1me-11m1ted bas1s
{c) Work through existing institutions (profess1ona1 soc1et1es,
un1vers1t1es) to better sensitize and train scientists con-
cerning maintenance of. obJect1v1ty and integrity as “expert
: w1tnesses" on controvers1a] issues.

Educat1ona1 pub]1cat1ons

Concern. There is 1ack1ng a systematic effort to generate and dis-
tribute pub11cat10ns to ‘inform the general public about the
consequences of major techno1og1ca1 deve]opments and
decisions.

Possible Actions:

(a) Continue the present system under which 1nd1v1dua1 Federal
agencies prepare and distribute educational publications
whenever they see a need to inform individuals about tech-.
nological changes.

(b) Increase agency efforts for education and provide a central
coordination.

(c) Reduce Government effort, and assume the task would be taken
over by private pub11shers who are better at promoting sa]es
of publications.
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B. Improying the Climate for Starting Tectingldgy-Based EnterpriSes

Concern:

The o11mate'for'the start-up of new techn0109y companies,
including the contribution of tax and secur1t1es regu-
lation, shou]d be “improved. _

Poss1b1e Actions:

(2)

__(b).

The Department of Commerce through ETIP shou]d work with
the Securities and Exchange Commission on analytical
research and po11cy experiments to develop an efficient
regulatory structure -- one which provides both sufficient
investor protection and sufficient access to equity capital
for small technology-based firms. For instance, it appears

- that:

° Rule 144 should be relaxed to increase the liquidity of
both venture- cap1ta11sts portfo11os and the markets for
1nd1v1dua1 company's secur1t1es

The Department of Commerce shou]d conduct studies with the

Department of Treasury to determine the advisability of
implementing the following measures, and submit recommen-
dations to the Pres1dent six months after initiation of

the stud1es

° U.S. Government to prov1de guarantee for some portion (such
‘as 50 percent) of Toans granted by SBIC's or other financial
institutions to new techno]ogy-based enterprises;

® U.S. Government to provide more generous cap1ta1 ‘gains tax
treatment to new technical enterpr1ses,

- U.S. Government to allow corporations, estates and trusts
to invest in Subchapter S corporations and to receive
~benefits of Section 1244 stock;

° IRS to allow “"good will" to be written off in merger
accounting before tax rather than after tax;

© U.S. Government to provide for more favorable stock option
incentives to founder and key personnel of new technical
enterprises by (a) increasing the qualified options time

© from the current five to ten years, and (b) postponing
the tax on income derived from the exércise of non-qualified
options until the shares have been sold rather than paying
the tax at the time the option is exercised;

Leee;mmm
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(d)
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® IRS to make investments in new technology-based enter-
prises (by individuals, institutions and corporate .. -
entities) tax deductible until the investments are sold,
analogous to certain real estate transactions;

IRS to provide for a graduated corporate income tax rate
structure to benefit new technoTogy—based enterpr1ses, and

° IRS to reduce or eliminate corporate tax on dividends

The Department of Commerce through the National Technical
Information Service, in order to maximize the impact of
available venture capital, should administer the funds for
developing entrepreneurs presently administered by NSF/RANN.
Some of these funds could be used to establish a nationwide
system of small technical enterprise associates programs with
engineering educational institutions patterned, for example,
after MIT's Associates program. These programs would provide

eligible enterprises with ad hoc advice on management, new

product development, marketing and technical "trauble shoot1ng"
on a continuous, cost-free or subsidized basis.

The Department of Commerce, working with the Securities and

Exchange Commission and the Treasury Department, should

conduct a forum for major investment institutions to discuss
the potential and prob]ems of ‘investment in advanced-technology
compan1es, particularly in the start-up and early growth
stages, in order to generate more venture cap1ta1

C. Enhancement of Diffusion of Innovat1ons

Collecting, organizing, and disseminating information

Concern:

The existing network of public and private information
activities for promoting technological innovation has sig-
nificant weaknesses, contr1but1ng to slower-than-desired
technology diffusion, with loss in productivity and nat10na1
competitiveness. »

Possible Actions:

(a)

(b)
(c)

The appropriations and staff of the National Technical Infor-
mation Service (NTIS should be increased to mount the
necessary collection effort

Ensure use of NTIS services by other U.S. Government ageneies;

Expand the Government's information analysis activities.§
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(d) Create a un1f1ed national 1ndustr1a1 technology extension
-service.

InnovatTOn 1nformat1on for state and 1oca1 governments

Concern: There is need for an innovation information system to serve
: adequately state and local governments.

Poss1b1e Actions:

(a) Create an information clearinghouse to collect, organize,
and disseminate technological innovation 1nformat1on for
state and local governments :

{b) 'Conso11date ‘the ex1st1ng field demonstrat1on programs of
var1ous Federa1 agenc1es 1nto a DoC program.

(¢} Place high priority on the po11cy -making responsibilities
of 0STP for effective transfer of Federally-developed
technology to state and local governments.

(d) Provide categorical grants to the states to aid them 1in
developing internal means to express their technological
needs and work ‘toward meeting them, draw1ng on any resources

available,

COnsumer techno1ogy 1nformat1on serv1ces

Concern. Insuff1c1ent 1nformat1on on consumer products and services
results in extensive economic loss, and prevents the
potential of market forces for stimulating innovation from

being realized.

Poss1b1e Act1ons

(a) Expand the Department of - Commerce effort to pr0v1de consumer
information services on product performance and product
servicing, and increase the Department s consumer technical

education focus.

(b) Proceed with existing consumer information efforts supple-
mented by the proposed National Voluntary Consumer Product
Information Labeling Program.

Product standards generation

Concern: Lack of a clear cut, national product standards policy
inhibits economic growth and disserves public interest.
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Possible Actions:

(a) Support the Purpose of Title I (National Standard1zatioh)
of the Voluntary Standards and Accreditation Act of '
1977 (S. 825), but with certain modifications.

(b} Prepare new legislation to establish a national policy for
maximizing the effectiveness of the U.S. product standards
effort, part1cu1ar1y that of the vo1untary standards- sett1ng
community.. _ _

(c) Continue through the Interagency Cbmm1ttee on Standards
Policy (ICSP)} to promote interagency cooperation and coor—
dination with the private sector. :

(d) Plan jointly with the private sector standards community
(possibly through the ICSP) to identify present needs and
their possible resolution.

Stimulation of innovation through Federal procurement policy

Concern: Federal procurement policy in its present form does not :
adequately stimulate technological innovation even though
some improvement has been achieved recently.

Possible Actions:

(a) Rely on ETIP exper1mentat1on with Federal procurement p011cy .

to foster policies favorable for innovation.

(b) Make c¢reation and d1ffus1on of innovations a more prominent
objective of all Federal procurement policy.

Federal patent pqlicy

Concern: The great variety of existing Federal patent policies with
their emphasis on Government ownership of inventions is a
hindrance to the commercialization of technology deveToped
with Government funds.

Possible Action: The Administration should introduce the draft bill
developed by the Government Patent Policy Committee.

Funding of commercialization of selected Government inventions

Concern: Most Government-owned inventions are not commercialized,
' indeed much Government-funded R&D is not exploited for
patentable inventions, so that U.S. taxpayers do not
obtain an adequate return on their investment in R&D.
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PoSsib1e Actions:

(a}

®)

Continue the present NTIS program alert1ng'pdtent1a1 users to
the existence of Government-owned inventions at present
funding and staff Tevel. ;

Fund the commercialization of se]ected Government-owned

1nvent10ns

DIFFUSION AND UTILIZATION OF TECHNOLOGY INTERNATIONALLY (Sectlon 1))

A. Export Promotion of Technology-Intensive Products

Concern:

No integrated system presently exists either for determining

U.S. and foreign barriers, in particular non-tariff barriers,

to increased U.S. exports of technology-intensive products, or
for formulating coordinated steps toward lowering those barriers,
including rejection of -any unnecessary proposed new controls, as
well as removal of any unnecessary present ones which restrict

- the export of products.

Possible Actions:

(a) Establish a policy board for export control, including the

international transfer of technology per se. The board would
be composed of the President's Science Advisor, Director of

the National Security Council, Director of Defense Research

and Engineering, Assistant Secretany of Commerce for Science
and Technology, Assistant Secretary of State for Oceans and
International Environmental and Scientific Affairs, Deputy
Administrator of the Energy Research and Development Adminis-
tration (ERDA}, Deputy Administrator of NASA, and the National
Intelligence Officer for Economics of the D1rectorate of
Central Intelligence, from among whom the President would
appoint a chairman. The board would establish a working group
composed of carefully selected individuals from the Government
and private sector who would aid in developing positions on
broad policy issues. In addition, the board would establish a
set of joint Government/industry committees of experts encom-
passing all the technologies in the three major areas of export
concern—- military products, nuclear power, and commercial tech-
nology-intensive products. These committees would provide
specific scientific and technical advice to the policy board
regarding the products requiring validated licenses. The

board would establish the technological guidelines for use by
the agencies responsible for administering the controls. All
existing Department of Defense (DoD} and Department of Commerce
(DoC) committees, whose functions would be replaced by this
single interagency board with its coordinated set of Govern-
ment/industry advisory committees, would be abolished.
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(b) Negotiate a shortened International Export Centrol Coordinating
Conmittee (CoCom) List and a streamlined means for keeping it
updated. Both a shorter current List and a systematic method

- for keeping it in step with technological advances would be
expected to result from jmplementing (a).

(c) Develop new DoC program(s) to achieve, for selected industrial
sectors, a sound assessment of the relative level internation-
ally of technologies, and the direction and velocity of their
progress toward applications in order to provide aid to.
industry in planning what products to export.

(d) Assist industry -- particularly firms shifting from military-
related to industrial, technology-intensive products -- to
achieve expanded export Tevels through improved market identi-
fication and analyses, better Federal promotional practices,
and exposure of foreign governmental protective practices.

(e) Improve existing means by which Government and industry to-
gether can develop a more effective international trade
strategy that accommodates the increasingly expanded emphasis
on technology embodied in exportable products. :

(f) Continue the efforts to simplify the various export 1icensing
procedures of DoC, Department of State and Nuclear Regulatory
Commission/ERDA and so lessen the delays encountered by exporters.

(9) Improve the financing policies of the Export-Import Bank.

B. Export Control of De31gn and Manufacturing Techno]ogy

Concern: No Government agency is responsible for the continuing assess-
ment of foreign techno]ogy developments in non-communist
countries. This omission contributes to present export con-
trols 1nadequate1y protecting national security and
economic interests that involve critical design and manu-
facturing technology.

Possible Actions:

(a) Establish the interagency board described in A(a).

(b) Require DoD to provide a continuing technical assessment of
its position vis-a-vis the USSR, or other potential adver-
saries, and identify for DoC those areas of commercial tech-
nology which it recommends for control to all foreign destin-
ations. This would be accomplished in the course of the
board's work if A(a) and B{a) are implemented.

(c) Establish within the Science and Technology Secretariat of
DoC {See Appendix D, I) a capability for the analysis of
technology developments in non-communist countries, based upon
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information available from Government and industry sources,
to assess if more control of technology per se -- particularly

'-m111tary-re1ated technology which could become commercially

significant -- is advisable. This DoC activity could provide

- analyses to the interagency board described in A{a) and B(a}.

()

Determine the consequences of making all exports of U.S.
"frontier" technology per se (i.e., data and know-how related

to the design and/or production of specific militarily-signi-
ficant products or processes) subject to Government approval
{validated ‘1icense) based on the potential impact on the balance
of payments, emp1oyment opportun1t1es, national security and the

- ULS. respons1b111ty vis-a-vis the political, strategic, and

econom1c 1nterests of the 1nternat1ona1 commun1ty

C. Technological Support of Less~Deve1oped Countries (LDC's)

Concern:

Possible

~ (a)

(b)

()

(d)
(e)
("

(9)

A program of technological aid to LDC's needs to be developed
“which contributes to the progress of LDC's and is consistent
with the economic needs of the U.S. free enterprise system.

Actions:
Participate more actively in the international effort to develop

a mutually agreeable "Code of Behavior® for multinational cor-
porat10ns and to encourage multinational corporat1ons to invest

in LDC's

Organize additional U.S./LDC joint commissions for mutual]y
beneficial economic and techno]og1ca1 collaboration.

Organ1ze consortia of developed countries to part1c1pate jointly

in commission-type programs for economic and social development

wﬁhsmmfmlﬁﬁs

Work through the World Bank to plan and execute the industrial
development of Third World countries.

Expand the level of support for technological development in
traditional ways. _

Promote mutually advantageous cooperation in Tndustrié] R&D not
being pursued by U.S. private interests.

Assist technological infrastructure development in LDC's.

D. International Product Standards:

Concern:

U.S. trade interests are likely to suffer unless the U.S. is

more effective in development of international product standards.
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Possible Actions:

(a)

(b)

Propose a joint Federal/private sector'study to identify .
U.S. needs in the international standards area, assess

existing measures to meet these needs, and prepare an act1on,

plan to meet unfu1f11]ed needs.

Support Title II (Internat1ona1 Standardization) of the

Yoluntary Standards and Accreditation Act of 1977 (S 825)
but w1th certain mod1f1cat1ons
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INTRODUCTION

The purpose of this paper is to discuss U.S. technology poTicy in its
relationship to the Nation's economic growth. The paper raises concerns
over the adequacy of present policy, discusses possible actions for
improvement, and recommends steps to achieve an improved policy.

For this paper, "technology" is defined as the aggregation of methods,
materials, and devices used to provide goods and services. "Technological
innovation" occurs when new aggregations are created for providing novel
and/or better quality goods and services, or for providing already
available goods and services at Tower cost and with fewer resources.

Technology and technological innovation have played, and will continue
to play, an important role in achieving our national goals, whether
these be in the:

° economic sphere - increasing employment, holding down inflation,
enhancing productivity, increasing capital supply, maintaining
a favorable competitive position in international trade;

political sphere - providing an adequate defense capability,
meeting Third World demands, obtaining reliable sources of energy
and materials and using them efficiently; or

humanistic sphere - protecting the ecological system; creating
more humane working conditions; providing more adequate food
supplies, housing, transportation, communications, and health care;
and achieving a more equitable distribution of income.

In formulating a national technology policy, it is important to consider the
non-economic aspects, as well as the economic aspects, since market criteria
alone are not adequate for making social choices and for determining the
national goals which technology policy should serve. However, a compre-
hensive discussion of these important non-economic factors is outside the
scope of this paper. Here we focus on U.S. technology policy in its
retationship to the Nation's economic health.

Historically, technology has made important contributions to the Nation's
economic growth. Recently, however, some disquieting trends have appeared
in both indicators of technological health and indicators of economic
heaTth. Section II briefly discusses the historical contributions of
technology to economic growth, and the disquieting trends.

It is difficult to establish definite relationships between the disquieting
trends in economic and technological indicators, or even to agree on how
"disquieting" a particular trend is. Nevertheless, the existence of the
trends, and the past contributions of technology to favorable trends in
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economic indicators, calls for U.S. technology policy to be studied to
identify weaknesses and opportun1t1es for improvement in its contr1but10n
to economic health. This study is the main purpose of this paper, and is.
carried out primariiy in Sections III, IV, and V.

In this paper, U.S. technology policy is discussed in terms of the actions
taken by the Federal Government affecting:

® the production of technological innovation;

® the diffusion and utilization of technology throughout the
domestic economy; and _ !

° the diffusion and utilization of technology internationally for - E
achieving U.S. foreign policy objectives. ' ' 5

The elements of the present policy which affect these areas are summarized
in Section 1I-C.

Sections III, IV and V discuss each of these three areas of technology
policy in turn. In each section the major relevant elements of the policy
are identified, concerns with these elements are raised, and possible a]ter-
native remed1a1 actions (some novel and some already 1mp1emented to some
degree)} are discussed with their pros and cons. Many of the actions are
not exclusive. Several of the elements and possible actions of the national
techno]ogy policy addressed in the paper do not fall primarily under the
purview of the Department of Commerce.

Technology is so much a part of all activities both private and government
that absent a deliberate effort, the overall set of elements comprising.
national technology policy, not surprisingly, lacks unity and coherence.

This rather random policy formulation is even more understandable given the
rapid pace of U.S. (and world} technology development, ever increasing
dependence on more and more sophisticated technology, and the variety of
interests involved. The pluralistic development of the various elements of
U.S. technology policy has resulted in a national technology system with
considerable strengths. Nevertheless, the fragmentation, incoherence and
sometimes contradictory aspects of the various elements hold some dis- -
advantages for the U.S. as it interacts with a world no longer dominated

by U.S. technology as it was after Worid War II. Section VI discusses the
need for a coherent, integrated national technology policy and proposes some
areas of actions requiring priority attention to achieve an improved national
policy. Immediate actions that the Department of Commerce could take to
contribute more adequately to the development and implementation of a
coherent policy are discussed in Appendix D.*

*See Appendix A for a brief historical review of recent developments :
in U.S. technology policy. Appendix B is a summary of elements in the tech- 8
nology policies of foreign governments. For easy reference, the Appendix to L
the Executive Summary 1ists our concerns with current U.S. technology policy
along with possible remedial actions; and Appendix C lists in tabular form
the possiblie technology policy actions with their pros and cons.
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BACKGROUND

A..

Contributions of Technology to U.S. Economic Deve1opment

In 1875, the U.S. per capita GNP, valued in 1975 prices, was

$1,000. One hundred years later it had increased sevenfold. In 1875,
45 percent of the U.S. population was involved in farming. Today less
than 5 percent of the population is so occupied. During these hundred
years, the farming population deciined by 53 percent, whereas the non-
farming population multiplied 8.2 times [1].

_ 1875 1975
Per capita GNP (1975$) ~ 1.038 7,136
Total U.S. population

(million) 45.0  212.7
Farm population (million) 20.3 9.5 -

Since 1950, the U.S. has been widely perceived as possessing the most

_fortunate citizens: economically highest advantaged, best protected
'm111tar11y, enJoy1ng the most opportunities for avocations, etc.

During these 100 years, significant U.S: technological innovations in
the manufacturing and agricultural sectors (and U.S. adoption of inno-
vations from abroad) contributed singularly to the U.S. ~quality of

- 1ife. Some familiar examples are:

PIVOTAL U.S. INVENTIONS

1876 Telephone
1879 .Electric Light
1884 Automatic Typesetting Machine ("L1notype")

1891 Motion Picture Projector

1903 Airplane
- 1907 Electronic Vacuum Tube

1908 Conveyor Belt for Assembly

1911 .Harvesting Combine

21923 Iconoscope Electron Scanner (Television)

1928 Mechanical Cotton Picker
1935-50 Synthetic Textile Fibers
1937 Xerography

1942 Nuclear Reactor

1946 Electronic Computer

1947 Continuous Coal Miner

1947 Electronic Transistor, followed by Integrated Circuits

1954 Stimuylated Emission of Radiation (MASER, followed by LASER)
1958 Satellite Communications

- 1967 Optical Waveguides
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The most comprehens1ve statistical ana]ys1s of U.S. economic growth,
that made by the Brookings Institute's Edward F. Denison, treats

the period 1929-1969 [2]. "Advances in knowledge", "education per.
worker", and "economies of scale" -- three major factors in technolo-
g1ca] innovation -- were responsible for 85 percent of the productivity
increase in that 40-year period (p. 139). This increase, Denison -
estimates, accounts for 45 percent of the U.S. economic growth during
those 40 years (p. 130). MIT's Robert M. Solow, on the basis of a.
sl1ght1y d1fferent anaTysus, comes to essent1a11y the same conc1u51ons

[3].-

M1chae1 Boretsky, u. S Department of Commerce has ana1yzed the U S
manufacturing industry, the sector that shows the impact of technolo-
gical innovation much more directly than does the economy as a whole
[4]. He compares, during the 1957-1973 period, technology-intensive
industries with other industries.* He distinguishes these two types of
industries by (1) the percentage of the value added that is expended
on R&D, (2) the percentage of employment comprised of scientists and
engineers in functions other than R&D, and (3) the number af craftsmen
employed compared to the number of operatives and laborers [4]. Tech-
nology-intensive industries grew 45 percent faster, their employment
88 percent faster, and their productivity 38 percent faster than other
industry; and the1r contribution to inflation (measured by changes 1n
the ratio of pr1ce to unit output) was 44 percent 1ower *%

- Average Yearly ' Techno]ogy - Other-
(1957-1973) © Intensive - Industry -
Real output growth rate (%) 5.5 - 3.8
Employment growth rate (%) ' 1.5 0.8
Productivity increase {%) 4.0 2.9
Inflation growth (%) 0.9 1.6
Foreign trade balance ($B) +8.1 -4.0

Diequieting Trends

The National Science Board report, "Science Indicators - 1974" [5],
which was transmitted to Congress by President Ford on February 23, 1976,

*In Boretsky's classification, technology~-intensive manufacturing
industries include chemicals, nonelectrical and electrical machinery and
equipment, transportation equipment and ordnance, and instruments and
controls. Not-technology-intensive industries comprise all other manu-
facturing industries; most notably textiles and apparel, iron and steel,

nonferrous metals, furniture, and glass products. The technology-intensive

industries perform approximately 80 percent of U.S. industrial R&D.

**Productivity increase is defined as growth in real national income
per person employed and so is interpreted as increased output per worker.
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shows some disquieting trends involving technology. Of particular
interest here are the trends exhibited in the Nation's inventiveness,
the starting of technology-based compan1es product1v1ty and inter-
national trade.

Inventiveness

Patent activity is an indicator of the technological progress of a
country, aithough it should be kept in mind that some inventions are
not patented, not all patented inventions u1t1mate1y are incorporated
in marketed items, and inventions vary greatly in their technological
and economic 51gn1f1cance [6].

The U.S. share of patents filed worldwide has decreased in the last
decade: , _

Patents* Issued to 1963 1973
U.S. Nationals 66,715 66,935
Foreign Nationa}s 274,947 - 360,353

{(*muttiple filings counted only once)

Th1s table shows that foreign 1nventors obtained 31 percent more patents
in 1973 than in 1963, whereas U.S. inventors, even though the U.S. popu-
lation increased by 11 percent in this period, were granted only 0.3
percent more patents in 1973 than in 1963.

The foreign inventors' share of patents issued by the U.5. Patent and
Trademark Office has increased:

Patents Issued to 1963 _ 1975

U.S. Nationals 53,619 50,155
Foreign Nationals 12,782 26,271
Foreign/U.S. i:4.2 1:1.9

In severél areas of technology, foreign inventors'have become indisputable
leaders. For example, in the following subject areas the foreign inventor
share of U.S. patents during 1973-1975 is: '

Percent
Sti11 cameras with electric film advance 86
Electromagnetic fluid pumps 83
. Metalcasting using electrodes o 81
- Photoelectrically controlled cameras 81
Polypyridyls- ' 80
Multiplie piston actuated disc brakes’ 78

Rotary screen printing machines - 77
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Percent
Azole derivatives - ' : 77
-Blast furnace fuel - - o ' 77
Multiple component lenses - 76 .
Electromechanical osciilators 74 AR
Pyrazolines and pyrazoiidines 73
Textile machine bobbin doffing apparatus 72
Regulated radiant energy systems 68
Fermentat1ons ' ' 66'

A study by Gellman Research Associates, Inc. of 500 major new products
and processes worldwide, over the past two decades, suggests a marked
deciine in U.S. innovation. Of these 500, the U.S. was responsible
for 82 percent of the major innovations in the 1950's but it accounted
for only 55 percent by the mid-1960's. Moreover, the fraction of
American innovations rated as "radical breakthroughs" declined nearly
50 percent in the period 1967-1973 compared to the period 1953-1959 [5]

Technology Company Start—ups

In 1972 there were over 400 small- -company public issues of which approx-
1mate]y a quarter were for small technologyhbased companies. The number
of innovative technology-based companies that have started recently is

much less. New small technical company issues (for companies with net
worth of less than $5 million) amounted to $349 million in 1969, $6 miliion
in 1974, $10 miTlion in 1975, and - with improvement in the stock market -
$15 million in the first two months of 1976 (corresponding to an
annualized figure of $90 million) [7,8].

The decrease in start-ups of advanced-technology-based companies is cause
for concern, because experience shows that such enterprises have been
sources of competitive vigor in the economy for domestic and international
commerce. In particular, such enterprises have historically been the
sources of large numbers of new jobs.

"~ Productivity

The Nation's productivity depends on many factors, including total capital
investment. Technology also contributes, although the contributions of
R&D and technological innovation to the economy are presently understood
in broad and general terms only. The contributions of R&D and innovation
to economic growth and productivity are be]1eved to be "positive, signi-
ficant, and high" [5]. _

U.S. productivity growth in all sectors dropped from an annual average
rate of 2.4 percent from 1870-1966 to 1.5 percent from 1966~1973 [9].
Part of the drop is associated with the economic slowdown, the influx of
youth (inexperienced} into the labor force, inflation, and regu]atory
requ1rements, but part of the drop has been attributed to a dec11ne in
the ratio of R&D to GNP [10]. ;
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An international comparison shows that the U.S. productivity gain
between 1960 and 1974 is smaller than that of Japan, France, West
Germany, the United Kingdom, and the USSR -- a fact which some feel
attests to the success of our foreign policy of aid for reconstruction
- following Worid War II. Although the United States still has the lead
in productivity in terms of GNP per civilian ‘employee, this Tlead has
been reduced dramatically. The productivity \gap has narrowed by
50 percent since the 1950's, with most of the decrease occurring in
the Tate 1960's. ‘

100 U.S.

50 w. German
Japan N
| 1 1 L L 1 1 1 1 1
1870 1900 1930 1960
Productivity

GNP per Civilian Employed Compared to U.S.

Although the U.S. productivity gain is -smaller in a relative sense, it
1is larger than any other country in absolute terms [11].

GROSS DOMESTIC PRODUCT PER PERSON

Country 1961 1971 Ten-Year Gain
Uu.s. $7.,990 $13,420 s $5,430
Japan 1,180 4,410 3,230
France : 3,650 7,900 4,350
W. Germany 3,250 8,010 4,760

u.s. -~ 3,100 5,550 : 2,450
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These data show the U.S. gain between 1961 and 1971 exceeds Japan's
total position in 1971; however these data are not corrected for .
inflation or devaluations.

Since the middle sixties, the U.S. has experienced not only a relative
decline in Tabor productivity growth, but also a relative dacline in
capital productivity growth, defined as output per dollar's worth of
investment in plant and equipment. From 1947 until 1966, the value of
fixed capital (plant and equipment) invested by the private sector in
1947 dollars grew about 15 percent less rapid]y than the value of its
output {private sector part of GNP), but since 1966, the value of this
gap1ta; grew some 21 percent faster than the value of output as these
ata show:

1947-1965 1966~1973

1. Average annual growth of private GNP _
in constant dollars, % per year = ' 3.9 3.8

2. Average annual growth in value of
private nonresidential capital stock
{gross value of plant and equipment) : :
in constant dollars, % per year 3.3 4.2

3. Ratio of growth of'cébital to growth "
of GNP (2:1) ¢.85 1.21

The service sector of the economy is far from realizing the potential of
science and techno]ogy for increasing its productivity. The importance
of this sector is evident from the fact that it now employs one-half to
two-thirds, depending on definition, of the U.S. work force [12].
Currently, the service sector contributes little to the U.S. ba]ance

of trade. Furthermore, productivity improvement in the service sector.
has been significantly Tower than in the manufactured goods sector [12].

The cost of producing a business letter is 40 percent higher than it

was 10 years ago [13]. The expenses of state and local government -
which employ one out of six workers in the United States - have increased
sixfold in the past 20 years [14]. Salary increases for state and local
government employees amounted to 188 percent between 1953 and 1973
compared to 141 percent for manufacturing empioyees [15]. Modern infor-
mation handling techniques and automation have great potentia1 for
reversing these unfavorable productivity trends in the service sector

and for improving the quality of these services, and could be applied

if cap1ta1 were available.

Balance of Trade

The U.S. continues to enjoy a large, favorab]e balance of trade in
commodities produced by R&D-intensive industries. _
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USS. Balance of Trade
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However, the favorable balance of trade in these technology-intensive
commodities has come to depend primarily upon exports to developing

. countries and to Canada. Our trade in manufactured products with
Europe has not improved much since 1971, the year of the first
devaluation of the dollar. Moreover, a deficit balance developed

with Japan in the mid-1960's and continued through 1973, largely
because the U.S. imported electrical machinery, professional and
scientific instruments, and nonelectrical machinery [5]. To some
economists these trade trends represent a decline in America's economic
position because of the "catching up” of industrial competitors. In
Kindleberger's (and our) view, the discouraging element is that we are
‘no longer replacing dying exports with a new wave of innovative
exports [16]. ‘

- The existence of the disquieting trends in technological and economic
indicators described in the previous section, and the historical contri-
butions of technology to favorable trends in economic indicators
mentioned in Section IIA, call for an examination of U.S. technology
policy in its relationship to U.S. economic health.

|
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Current U.S. technolagy policy is not a coherent national program,
but is rather the sum of a large number of sometimes contradictory
actions taken by the Federal Government which directly or indirectly
affect techno]ogy The elements of technology policy can be cate-
gorized in many different ways. For instance, they can be listed in
rather cumbersome fashion according to the agencies with primary
responsibilities in various areas. Two alternate categorizations
are presented in the discussion of foreign experience in Appendix B.

In this paper, the elements of the national technology policy are
discussed under the three main head1ngs

® The production of technological 1nn0vat1on, '

° The diffusion and utilization of technology throughnut the
domestic economy; and

° The diffusion and utitization of technology internationa]]y.

Each of these three areas is affected by many elements of Federal
policy.

The elements of technclogy policy discussed in the paper that are Wost .
directly pertinent to the produé¢tion of technology are those related to:

® promoting industrial R&D,
support1ng basic R&D, and
° assuring skilled S&T manpower ava11ab111ty

o

These include:
° providing investment incentives through the patent system.

These elements are discussed in detail in Section III, where for each
element the present Federal Government practice is described, a concern
is raised with the present practice, and one or more remedial actions
{some new and some already partially implemented) are discussed with
their pros and cons. ' ) '

The technology policy elements associated with the diffusion and
utilization of technelogy domestically may be grouped under the broad
headings: :

° reducing regulatory and social barriers to innovation,

° improving the climate for startuups of small technical enter—
prises, and
° enhancing diffusion of innovation.

The reduction of unnecessary regulatory and socua] barriers to 1nno~
vation involves measures for: : :

° assessing and modifying regulations,
modifying antitrust laws to allow cooperative R&D,

o
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° estabTishing the credibility of scientific information, and
° publishing educational materials onh techno]ogica] issues.

The climate for starting new techn1ca1 enterprises is affected by all
of the measures for reducing barriers and for promoting innovation
diffusion, and in addition by spec1f1c tax and securities measures and

by programs for prov1d1ng servaces and adv1ce

The enhancement of 1nnovat1on d1ffus1on depends on measures for infor-
‘mation transfer: _

® collecting, organizing and disseminating information,
° providing 1nnevat10n 1nformat1on to state and 1oca1

governments,
prov1d1ng consumer techno]ogy 1nformat1on serv1ces,

and measures for:

_ generat1ng standards,
° stimulating innovation through Federal procurement
° promoting 1nvent1cnsfron1Federa1 funding through Federal

patent policy, and"
® funding commerc1a11zat1on of selected Government inventions.

All of these elements of technology policy for diffusing and uti]izing
technology in the domestic economy are discussed in Section IV.

The technology policy elements affecting the diffusion and utilization
of technology internationallyfcan be grouped under the headings:

© controlling sensibly the export of des1gn and manufacturing

technology,

promoting exports,
supporting technological growth of less~developed countr1es and

deve10p1ng international standards.

o 00

‘These elements are discussed in Section V

In many cases, the elements of the present de facto techno]ogy policy
are contrad1ct0ry For instance:

° The innovation incentive of patent protection is undermined by
the compulsory licensing forced in the name of antitrust.

° The support of long-range undirected basic research is called
for at the same time that the "Mansfield Amendment"restricts

DoD to mission-oriented research.

° Government-industry cooperation in large R&D projects of national
concern such as energy production is promoted at the same time
that Federal patent policy discourages th1s cooperation.
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° Cooperative industrial R&D on high risk, expens1ve proaects to
alleviate national problems is desired, but is discouraged by
antitrust att1tudes _

° Technological innovation is called for at the same time that
tax and regulatory barriers are erected to innovation.

° The economic benefits of exporting techno1ogy—1ntens1ve products
are desired at the same time that overly restrictive contro1s on
exports are imposed.

There is need for a coherent national techno]ogy policy which would at
the very least prov1de resolution of contrad1ctory measures.
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PRODUCTION OF TECHNOLOGY

The production of technology depends on the app11cat1on oriented results

of industrial R&D, the investment incentives provided by patent protection,
the fundamental background knowledge prov1ded by basic R&D, and the
availability of skilled scientists, engineers and technicians. In this
section, each of these subjects wiiT be discussed in turn. For each, the
relevant elements of current technology policy will be identified, concerns
with these elements will be raised, and possible remed1a] actions with their

pros. and cons will be discussed.

A. Industrial R&D

New materials, new devices, new products, new techniques, and new
processes are created in all three economic sectors, i.e., for-profit
enterprises, not-for-profit institutions, and all Tevels of government.
The creation of these manifestations of technology by applied research
and engineering is heavily influenced by Federal policies and practices.

The U.S. Government has funded specific applied research and engineering
in a number of technical fields, in response to its responsibility for:

° providing society or assuring its provision with public goods,
most notably national defense, public safety, education, health
care, certain types of transportation, and communication;

° ensuring that the quality of the physical environment is pre-
served and improved;

° conducting its own operations, especially those which collect,
process, communicate, and preserve large masses of information;

® aiding industry that is fragmented into units too small to carry
out effective technology development, such as in farming, food
processing, and fishery technologies; and

° exploiting technological opportunities of clear national impact
or avoiding national loss of prestige when risks and costs are
too high to be undertaken solely by private interests, e.g., the
exploration of space, and the development of nuclear and solar

energy technologies.

The development of Federally-funded technology has been mainly carried
out by private organizations although the U.S. Government has nearly
100 major in-house laboratories and development centers, and completely
supports 39 large privately-operated development centers,

The bulk of Federally-funded, but private-sector executed, applied
research and engineering originates in DoD, NASA, and ERDA, whose
policies have consistently stressed the importance of contractor R&D.
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Both DoD and NASA buy large amounts of advanced techno1ogy hardware .

and software in support of their mission, so it is reasonable to. expect
their support of contractor R&D. DoD grants back to the contractor.
about 2 percent of the purchase price of advanced-technology equ1pment
as an "independent R&D" fund. No other agency is authorized to support
R&D this well. ' '

In recent years, the total expenditure for R&D in the United States has
shown a steady decline. This is in sharp contrast to the steady (and
in one case dramatic) increases found in many industrialized foreign
nations. For instance, in the period 1969-1973:

Percent Change During
1969-73 in Total R&D
‘Expénditures in 1969 Dollars

United States -3
USSR - : +43
West Germany : +40
Japan +74
France +11

Moreover, since World War II, most of the R&D effort in European
countries and Japan has been oriented toward civilian economic develop-
ment whereas in the U.S. the major emphasis has been on defense and
space objectives [5]. _

Percent of GNP for C1v111an
R&D in the 1960's

United States 1.2
West Germany 1.7
france 1.6
Japan 1.5

Support of science and technology in the United States has either
leveled off or decreased in most scientific disciplines [17].

Percent Change in the
U.S. Expenditures
1969-1974 {in 1969 dollars)

Total R&D -6
Federally-funded total R&D -i5
Federally-funded basic research -13
Federally-funded applied R&D -16
Privately-funded total R&D +7
Privately-funded basic research -3

Privately-funded applied R&D +3
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Federal spending for applied R&D decreased markedly from 1966 to 1973,
whereas industry and non-profit institutions have been spending an
ever increasing amount. In total, in the past 20 years spending on
applied R&D has approximately tripled (in constant dollars). This is
a more rapid rise than either industrial production or deflated GNP
had in that period. Nevertheless, the amount of Federal funding has
decreased recently, and the bulk of it is for specific mission-oriented
work. The types of applied R&D that might not be supported with this
distribution of funding are some important to U.S. economic growth:
for example, generic R&D projects whose fruits cannot be captured by
individual firms, such as combustion, industrial enzymes, and '
programmable machining [18].
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The Morrill Act of 1863, an expression of U.S. Government support for
general technological innovation in -the private sector, enabled the
establishment, by direct grant of Federal land and money of state-
operated colleges to promote the agricultural and mechanical arts and

to train theivr practitioners. Much of the development of U.S. agriculture,
as well as the pre-World War II U.S. manufactur1ng 1ndustry,re11ed

heavily on the applied research and engineering performed in the

"Agg1e" colleges and by their graduates.

Today, however, there is no similar, broad]y-based Federal program.for
promoting general technology development in the private sector.- Rather,
each Federal agency promotes the creation and development of new tech-
nology related to its subject mission. In general, the guiding beliefs
behind Federal activities affecting the development diffusion and .
exploitation of technology in manufactur1ng have been that commercially
applicable manufacturing technology is only deve1oped by the private
sector, and that the self-interest of each firm acting in the market-
place will ensure optimum diffusion of the technology to other firms
and its exploitation by them. _ \

Concern: Industrial research of a generic and "overhead" nature needs
to bée performed, but because the near-term economic rewards
are not enough and/or the risk is too great, the research is
not -being done. Similarly, much research with a Tlarge
potential social return but sma]] economic return is not
being done. _

Possible Actions: Direct Support

(a) Establish a Departmeht of Commerce'(DoC) industrial R&D
support program.

Direct support of industrial R&D, based on the efforts of some foreign
nations, has been frequently recommended for U.S. Government adoption.
Such a program is not without risk, both of failure and of criticism.
The U.S. Government has successfully supported much applied research
in solid-state electronics, but its support of alternative automotive
power systems has been unsuccessful.

An experimental DoC industrial R&D program focused on problems generic
to a large number of firms is a possible action. These funds would be
used to support R&D of high potential and general interest to an entire
industrial sector, e.g., catalytic processes, combustion technology,
programmable production techniques, industrial enzymes, ultra-precision
machining, etc. Most of the projects would arise from unsolicited
proposals, to allow maximum private sector initiative and participation
in the choice of projects. These funds would supplement mission agency
(such as DoD, ERDA, and EPA) funds which often do not carry research to
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the point of successful commerciatization or which focus on more specific
projects. The funds would be used only for generic, "bottie-neck" or
some other R&D which would be in the long-term interest of society but
which is not being undertaken by the private sector in response to

other options either because of a too great uncertainty, too great cost
of the project, or too great fragmentation of the 1ndustry that would

be the pr1mary beneficiary of the prOJect

The sugqested DoC program would be a small analog of the DoD programs
“for supporting (1) the development of technology relevant to DoD-
purchased items, and (2) diffusing technological innovation in manu-
facturing processes employed to produce DoD material. The payoff of the
DoD program is large; on some 60 manufacturing innovations studied, the
payoff is 15:1 on investment [21]. Much of this technological inno-
vation will only slowly, if ever, reach the attention of the majority
of U.S. manufacturing firms in the absence of a concerted DoC program.

Critics of this approach express concern that governments do not have
enopugh feel for the marketplace to make wise investments; that companies,
in fact, might use this mechanism only to support marginal projects;

and the R&D costs are only a very small part of the costs of technolo-
gical innovation and do not form the main barrier [9,19,20].

(b) DoC should participate in'NSF's‘RANN Program.

The National Science Foundation operates a 11m1ted applied research and
engineering grants program -- Research Applied to National Needs (RANN).
A possible action would be for DoC to participate in the management of
the RANN program in order to emphasize applied research and engineering
which would benefit the manufacturing and services sectors.

The advantage of . th1s action would be the avoidance of the "new program"
image.

The major disadvantages would be the lack of truly effective DoC
influence on the level of R&D funding; the academic orientation of NSF
management, including its grants and contracts office; and the competing
demands from non-industrial applied research

(c) Estab11sh a Federal institute for industrial R&D.

Another alternat1ve would be to create the capab111t1es w1th1n the
Federal Government to perform the desired generic industrial R&D. This
alternative, compared to the previous one, would give greater control
of the program to Federal authorities, and could be said to be more
responsive to "public” needs and Tess of a "giveaway" of tax monies to
business and industry.
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The disadvantages are more substantive. Coupling the R&D to commercial-
ization would be more difficult because of both communication and Tegal
problems. It would require creating a new Federal agency, with
expensive R&D facilities and staff. The choice of projects wou]d he
less susceptible to the influence of market requirements.

(d) The Office of Science and Technology Policy (0STP) should
recommend and monitor the distribution of funds to individual
Government agencies o support app11ed mission-oriented R&D
carried out by industrial firms in support of the agenc1es
programs and capable of commercialization.

The ndustrial R&D projects would meet the criteria of (a) high risk
and/or low economic return and (b) large social return or conservation
of critical national resources. Most would arise from unsolicited
proposals to maximize private sector initiative and project selection.
Because of its familiarity with industry, the Department of Commerce
could suggest non-burdensome standardized treatment of proposals from
industry, and help industry in fostering industrial research in inter-
agency negotiations.

Since most of the costs and risks are incurred after the R&D state,
support should be available for the marketing and initial production
phases of the innovation process, as well as the R&D stage. This
support could take a variety of forms (e.g., loan guarantees on venture
capital for starting businesses and prov1d1ng working cap1ta1 in initial
commercialization phases).

Possible Actions: Tax Incentives

The conduct of industrial R&D is also affected by Federal tax policy.
For instance, there is a tax credit for investment in plant and equip-
ment, first instituted in 1964 with the rate of 7 percent, suspended
in 1972 and reinstituted in 1974 with the rate of 10 percent. There
is little, if any, quantitative evidence regarding the degree to which
new technology is developed faster with this mechanism than without it.

(a) The Experimental Technology Incentives Program (ETIP) in
cooperation with the Treasury Department should conduct
experiments and studies in which tax breaks are examined
for their effect on innovation (Congressional approval may
be Tieeded].

This incremental approach would yield valuable finformation at modest
cost.

(b) Recommend that the Congress consider the Tikely effect of'
tax changes on technological innovation.

This would require advance studies by the O0ffice of Technology Assessment,
angressiona1 Budget Office, Library of Congress, Joint Economic Committee,
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or others. In view of the chaotic state of tax laws and pressures for
~ special favors, this issue may be ignored'in tax reform.

The tax changes to be considered in the studies of (a) and/or (b) would
include the following possibilities:

(1) Substantially increase the tax investment credit for R&D
plant from the present 10 percent to, e.g., 25 percent.

~The program would be economy-wide and easy to administer. There
would be some net increase in R&D. There would be no interference
in private decision-making by bureaucrats, nor would there be any
- proprietary issues. _

On the other hand, the net increase in R&D would probably be

- relatively small even though costiy to the Treasury, because the
~credits would have to be available not only to those performers
who would not do the R&D unless such increased credits were
available, .but also to those who would do it anyway. Hence, the
ratio of the net increase in private outlays on R&D to the loss
of tax income to the Treasury could be low. Moreover, the policy
would provide an opportunity for fraud because of frequent indis-
tinguishability of R&D plant from production plant.

(2) Increase tax depreciation allowances for R&D plant.

This option has the same advantages as option (1).

The disadvantage is that depreciation represents only a small
fraction of the total cost of R&D, and an increase in depreciation
would only mean a temporary postponement of tax payment, rather
than forgiveness of the tax. Thus, the net increase in private
outlays on R&D could be very small, if not nil, because of the
small marginal incentive. '

{(3) Provide new special tax credits or equivalent cash pay-
ments to 1ndustr1a1 R&D performers ‘R&D wou]d be defined

des1gned for. the purpose,

This a1so has the same’advantages as option- (1).

The disadvantage is that the kind of incentives that would sub-
stantially increase industrial R&D throughout the economy would
subsidize not only incremental R&D but also ongoing projects,

. and the latter would be tantamount to substitution of public
funds for private funds. Hence, the ratio of the net increase in
private outlays on R& to the net expenditures of public funds
would be very low, if not nil. Moreover, the policy would be

" conducive to fraud, as is probably the case with all broad policies.
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(4) Trade the present tax credit for investment in plant and
equipment (10 percent) for tax credit or equivalent cash
payments for expenditures on industrial R&D.

The basic rationale for the present tax credit for investment in

plant and equipment is promotion of modernization and productivity

growth. Some careful recent studies [22] have come to the con-

clusion, however, that investments in plant and equipment are .

largely a function of pressure of demand on industries' capacity

and not of these tax incentives. Consequently, from the overall .
social policy point of view, the tax credit for investment. in 1
plant and equipment might be considered as a tool of income redis- &
tribution and not a tool for promoting productivity growth, and

hence, growth of income. From this it follows that to the extent

the trade of tax credit for R&D expenditures for tax credit on

plant and equipment would generate more R&D and, hence, growth in
productivity, the trade-off would be beneficial to society. More-

over, the trade-off would not require additional tax expend1tures
for the purpose.

However, in an inflationary economy, tax credit for expenditures
on plant and equipment helps to counteract antiquated rates of
depreciation and, therefore, the poiicy might socially be equitable .
even though forma]]y it might look as if it were a tool of income
redistribution. Thus considered, both sets of tax incentives
might be necessary. However, as things are now, it seems rather
ridiculous to use the excuse of social desire to improve product-
ivity to essentially offset the adverse impact of inflation. The
trade-off would most probably be alsc opposed by the business
community, especially non-technology-intensive industries, macro-
economists, and, perhaps, quite a few people in the'Government,

(5) Provide new tax credits or equivalent cash;paymehts- 
for Incremental industrial R&D.

The policy would be economy-wide, and would undoubtediy increase
the private outlays on R&D (the size of which would depend on the
size of the tax credit or equivalent cash payments); there would
be 1ittle or no substitution of pub11c funds for private funds;
and the ratio of the net increase in the private outlays to the
expenditures of public funds would most likely be relatively high.
Moreover, the program would be relatively easy to administer and
there would be 1ittle or no growth of bureaucracy and little or .
no interference in private decision-making. Nor would there be
any proprietary issues. o C

On the other hand, the poiicy would appear to penalize companies
presently doing apprec1ab]e R&D. (However if a 3-year moving
average were accepted as a base for a given year's cred1t, the
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discrimination favoring firms which had not done much R&D in the
past would disappear over time.) Moreover the policy would be
conducive to usual types of fraud.

{6} Provide new tax credits or equivalent cash payments
for Incremental R&D in chemicals and capital goods
industries.

- This policy would increase the private outlays on R&D (the size
would depend on the size of the incentive) in the industries
whose output has traditionally been most conducive to domestic
productivity growth and favorable foreign trade performance for
the economy at }arge.'

The advantages and disadvantages would be the same as in the
prev1ous opt1on

Notw1thstand1ng all cons and probiems, options (4) -- trade the

present tax credit for investment in plant and equipment for credit

for industrial R&D, or option (5) -- provide new tax credits or
equqva]ent cash payments for incremental industrial R&D, merit
serious consideration.

Patent Incentive

The U.S. Government has ever since the Constitution was enacted
encouraged privately-funded deve]opment of new technoiogy by providing
U.S. patents to inventors. The inventor is granted a short-term {17
years) monopoly in return for publication of the invention.

In recent years the U.S. Government has also placed great emphasis on
the antitrust concepts, namely there should be free competition in
goods and avoidance of all forms of monopoly. Some have perceived the
patent system as being in conflict with antitrust principles, although
in fact they complement one another and both ultimately benefit the
consumer. Nevertheless, antitrust th1nk1ng has tended to weaken
traditional patent incentives.

The U.S. patent system p]ays an important role in providing incentives
to inventors and entrepreneurs to invent, innovate, and invest in new
technology directed to public needs. If the system is to be effective,

however, the public must have confidence in the certainty and reliability

of protection provided by a patent grant.

The worldwide accelerating progress of science and technology and the
proliferation of technological information in recent years has made
it increasingly difficult for the system to perform its Constitutional

mandate to promote the progress of the useful arts. The time available
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to patent examiners to search an application is timited, and not all the
prior art may be available to them in each case. The procedures for
obtaining patents have been criticized because of their ex parte nature.
Efforts over the past 10 years to revise our patent laws have been
singulariy unsuccessful. Past failures to enact revision legislation
have been attributed to disagreements within the Executive Branch
between the Departments of Commerce and Justice over the proper scope

of patent Taw revision. Notwithstanding a "unified" Administration
position and an Administration bill since 1973, Congress has been

unable to assemble a legislative package that appropriately balances

the economic and social considerations involved to best serve the public
interest. The Department of Commerce, inctuding the Patent and Trade-
mark Office, has disagreed with many of the provisions of the Adminis-
tration bill.

Few of the alleged problems of the patent system require legislative
solutions. Some innovations, which could be made under present Depart-
ment of Commerce authority, are out of the question with current
budgetary limitations. Even if the funds were available, however, some
solutions could be unreasonably expensive in terms of the benefits which
could be expected to result. And some tend to impose unreasonable costs
on applicants. A number of the various patent revision proposals can be
accomplished through the Commissioner's rule-making authority. Such a
rule-change package has been proposed and has been the subject of a:
public hearing. It is expected that adoption in whole or in part of
these proposed changes in the Patent and Trademark Office rules of
procedures will improve the practice and may make unnecessary some of
the legislative proposals.

Concern: The patent system is in danger of being eroded, so that the
incentive it traditiorally has provided for innovative product
development 1s not being fully realized. Confidence 1n the
patent system needs strengthening through the adopt10n of -
_procedures to enhance the validity of patents.

Possible Actions:

(a) The Department of Commerce should assume the lead role in;
deve1op1ng an Adm1n1strat1on pos1t1on on patent rev1510n :

system.

Perhaps the most advocated change in existing law has been for procedures
to expand the opportunities for the public to bring information concerning
patentability to the attention of the Patent and Trademark Office. We
favor a provision for public participation which provides effective
participation in a less costly manner and with less potential for harass-
ment of the inventor than in the provisions supported by the 1973




- 40 -

Administration bill. Our proposal would provide for prelitigation
reexamination, i.e., at any time during the term of a patent, new prior
art could be submitted to the Patent and Trademark Office for its con-
sideration, and must be submitted for its consideration before it could
be used in any litigation. Legislation clarifying the law in the
following areas could also effect desirable improvements: permitting
V01untary, binding arbitration of patent disputes; making the right of
assignors and Ticensees of patents to contest the validity of the
assigned or licensed patent subject to certain conditions which are
equitable to all involved parties; and permitting joint applications
‘where two or more individuals have jointly contributed to the subject
matter in at least one claim of an application. _

(b) The new Adm1n1strat1dn'shou1d adopt a_p§s1t1on of selectively

Quite possibly, the difficulty which has been-exper1enced in ach1ev1ng
patent law revision reflects the fact that legislation of the scope
previously considered may not be the best solution. This is not to
say that improvement is not needed, but rather that comprehensive
revision may not be the best method of achieving the needed-improve-
ments. The Executive Branch should adopt a selective revision approach
to ex15t1ng Taw, mod1fy1ng only those provisions where a demonstrated
need requires revision.

(c) The V1ews of the Debartment of Commerce concern1ng patent

Because of the Nixon-Ford Administration’s desire to present a unified
position on patent revision legislation, the Department of Commerce for
some time was not able to express its views concerning this legislation
to the Congress. The debate over the proper course of patent law
revision took place largely within the private forum of OMB, without the
benefit of hearings or public participation. On September 14, 1976

then Secretary Richardson communicated the views of the Department to
Congressman Rodino, Chairman of the House Judiciary Committee. Congress
needs to have the benefit of the views of the agency primarily concerned
with administration of the patent system and to hold hearings so the
public may convey its views.

‘Basic R&D Support

The fundamental knowledge of nature which underg1rds the technology

exploited to provide human needs and wants is derived from basic research.

‘Such work is mostly done in universities and similar institutions, fre-
quently funded, as a direct result of Presidential and Congress1ona1
actions, by the National Science Foundation and the National Institutes
of Health. Other Federal agencies which fund or perform themselves some
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basic research are DoD, ERDA, USDA, EPA, and DoC's NOAA and NBS.

That small part of these agencies' overall budgets devoted to basic
research is by Congress10na1 action directly related to their statutory
missions. A recent provision ("Mansfield Amendment" PL 91-441, 1970)
made this requirement very explicit for the iarge DoD reseawch and -
engineering appropriations.

Expenthures on basic research in constant do11ars since 1953 are
shown in the following f1gure
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This decrease, coup]ed with mounting inflation, has had a negative
1mpact on the conduct of basic R&D. Many universities, the Govern-
ment's prime contractors for basic R&D, have been brought near
bankruptcy recent]y
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Companies are finding it difficult in a climate of inflation, recession,
and small profit margins to spend much on long-range research. In order
that the basic knowledge from basic R&D will fuel technology innovation
at an adequate pace, the contacts between the recipients of Federal funds
for basic research, primarily universities at approximately $3 billion/
year, and industrial firms must be solid. The gradual assumption by the
Federal Government of the dominant role in supporting basic research in
the universities has potentially the harmful result of lessening the
Incentive and opportunity for industry to perform this type of research.
It thus becomes imperative that increased contact between universities
and industry be fostered.

Many in the private sector have complained that the "Mansfield Amendment",
which requires that funds provided by the Defense Department to companies
for Tndependent, long-term R&3D must be spent on mission-related work,

has curtailed the amount of long-range research previously performed in
many companies. '

Increasingly, complaints are raised in the academic research community
that Federal research money is provided with too many strings attached.
Research projects are overly "targeted", or their subjects are too
minutely defined and bureaucratically determined [23].

The recent decrease in thegnumber of radical innovations, usually the
result of basic R&D, may reflect a suboptimal degree of Federal funding
for basic R&D. '

Concern: Federal and private sector R&D programs are increasingly

Possible Actions:

(a) The Office of Science and Technology Policy should work with
the mission adencies to determiné an appropriate level, mode
and distribution of support for basic R&D, consistent with
the economy™s Tong-term need and its ability to support R&D -
and make the Tevel reasonably stabTe over time.

There is essential agreement among all interested parties that the
support of basic research is a proper Federal Government function,
extending even to the education and training of its practitioners.
Disagreements are focused on amount and mode of support, areas of
science to be supported, and training of scientists and engineers.
It may be difficult to select objective criteria for determining an
appropriate level of basic R&D support.
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(b) The Administration should conduct a study of-the impact of
the “Mansf1e1d Amendment“ on_basic R&D and if found detr1-

Amendment be repe‘1ed

The emphasis of the "Mansfield Amendment" on relevant, targeted DoD.
research may be detrimental to the conduct of the basic research which
is necessary for sustained technological development of the country.
Since DoD provides a substantial proportion of the Federal funds for
basic R&D, a change of policy in DoD research dollars cou]d have a
large impact.

Skilled Scientific and Technical Manpower Development

Technological innovation requires people possessing special skills.
Scientists and engineers must gain new understanding of the natural

laws and discover novel applications. Creative people must invent,

alone or in organized groups such as those frequently found in industrial
laboratories. Other ingenious people must recognize and apply technology
“not invented at home," an activity that might involve purchasing yights
to use patents owned by foreigners. Every brand of technician and crafts-
man is necessary. Technological innovation cannot happen without people
who can design, construct, and manage complicated prOduction systems;
control quality; help others use innovations:; and recognize needs that
can be met with an emerging innovation.

Federal employment, subsidies to manpower and education (some $10.6
billion in 1975), and procurement have a major impact on S&T manpower
availability and demand. After a rapid growth of manpower in engineering
and science in the post-World War II years - in large measure the product
of the GI Bi1l - sharp declines reflecting shifting national priorities
occurred in these Tabor markets in the late sixties and early seventies.
Federal expenditures declined in engineering-sensitive activities in
relative and absolute terms, and these brought about a sharp fall in
starting salaries as well as in the number of students entering this
field. The alternate conditions of over and under supply have led tc
substantial increases in costs and personal hardships of R&D sc1ent1sts
and engineers. : :

There is evidence that the U.S. has fallen behind in comparability of
employment of civilian R&D scientists and engineers against other
industrially developed nations, although caution must be exercised in
making international comparisons because of differing definitions.

‘Western Europe and Japan were 30 percent ahead of the U.S. in the

percentage of GNP spent on civilian R&D during the 1960's. The

number of scientists and engineers engaged in R&D per 10,000 population
has increased between 1963 and 1973 in all major countries (USSR, Japan,
West Germany, France) but not in the U.S. since 1969.
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Moreover, in the U.S., there has been a shift in manpower trained in
science and technology to work in other areas. Between 1968 and 1974,
the employment of scientists and engineers fincreased by only about
90,000 from 1,543,000 to 1,632,000. In this time span, however, the
country's educational system produced some 750,000 new scientists and
engineers. Assuming a normal attrition rate of the employed, 2 percent
- per year, and 2 percent unemployment rate of total S&T manpower, as
reported by the Bureau of Labor Statistics, these figures imply that
the 1974 employment of people classified as scientists and engineers
was short of the available manpower trained in those disciplines by -
about 400,000. Hence between 1969 and 1974, these 400,000 trained in
science and technology had to look for jobs in fields other than the
professions for which they were trained.

Concern: Skilled'manpower'deveiopment for science and technology is
too often out of phase and focus with demand.

Possible Action: The Office of Science and Technology Policy should
~ develop the coordinated Government policies and programs
which are necessary for a long-term supply of skilled S&T
manpower, including bTue colTar craftsmen, with an appropriate

occupational and skill mix.

A long-term skilled manpower supply was provided satisfactorily by
market forces in the past. The post-Sputnik emergence of Federal
advanced- technology efforts upset the supply-demand balance; first
draining scientific and technical talent away from the civilian economy,
later causing a massive shift of scientific and technical professionals
to other jobs. Also there is evidence that the mix of specific skills
needed by our advanced-technology economy is not matched by the current
output of professional and paraprofessional schools. It has been
reported, for example, that in 1974 our engineering schools produced
fewer mining engineers than was the demand of one company in the mining
industry. The demand of the mining industry in that year was quite
atypical, but the fact that the number of graduates was not sufficient
to meet the demand of one company illustrates the point.

A coordinated manpowar policy is not without its difficulties, since
palitical pressures in the Government may not be conducive to wise
management of technical manpower. Such a program.could be considered
another Government "intrusion” 1in the historically free market process
of supply and demand. In addition, formulation of optimal policy in

an environment of dynamic technologies and hundreds of agencies and
thousands of educational institutions, might be very difficult if not
impossible. ; :

L
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DIFFUSION AND UTILIZATION OF TECHNOLOGY IN THE DOMESTIC ECONOMY

In general, but with some notable exceptions, the guiding beliefs behind
Federal activities affecting the diffusion and utilization of technology
in manufacturing have been that commercially applicable manufacturing
technology is only developed by the private sector, and that the self-
interest of each firm acting in the marketplace will ensure optinum
diffusion of technology to other firms and its utilization by them.

The Department of Justice, however, questions these beliefs, and has
aggressively pushed demands that soime pr1vate1y-0wned techno]ogy be made
available to all.

Several Federal agencies that themselves produce technology have mounted
technology diffusion and utilization programs. There is, however, no. -
broadly-based, coordinated Federal strategy for actively promoting the
diffusion of commercially important manufacturing technology. This is not
true in two other technology-intensive fields: agriculture and health care.
In both these fields, there are planned, coordinated, and heavily-funded
Federal programs to prov1de the stimulus needed for rap1d techno1ogy d1ffu51on

and utilization.

The elements of Federal policy affecting the utilization and d1ffusion'of
technology in the domestic economy is discussed in the following under the
headings: L

A. Reduction of unnecessary regulatory and social barriers to innovation

1. Modification of regulatory inhibitions on innovation

2. Modification of antitrust laws to allow cooperative R&D
3. Credibility of scientific information

4. Educational publications

B. Improving the climate for starting new technical enterprises
C. Enhancement of diffusion of innovations

Collecting, organizing, and disseminating information
Innovation information for state and local governments
Consumer technology information services

Product standards generation

Stimulation of innovation through Federal procurement p011cy
Federal patent policy

Funding of commercialization of selected government 1nvent10ns

SN R Wiy —

Each of these elements will be discussed in this section, with concerns
over present policy raised and possible remedial actions identivied.




A. Reduction of Unnecessary Regulatory and Social Barriers to Innovation

1.

Modification of Regulatory Inhibitions on Innovation

Very Tittle attention is being devoted, either legislatively or
administratively, to modifying the existing regulatory structure in
a way which would improve the climate for beneficial technological
change.

For example, the climate for innovation is affected by the increased
number of environmental regulations introduced in the 1970's because

of increasing degradation of the environment by the waste products of
industrialized society; the high rate of introduction of new synthetic
chemicals {around 1,000 per year); the depletion of some natural
resources; and the ecological, health, and aesthetic impacts of large
energy products. At present, it is not clear whether these regulations
have had a net positive or negative effect of innovation although it is
quite clear that they have had a negative effect on capital productivity.

In addition, increased environmental controls affect innovation indirectly
by placing a demand on energy. For instance, a recent study [24] of the
iron and steel industry has shown that 10 percent of the energy budget

is required for environmental protection. Additional reguirements for
energy are of special national concern today: despite a more than 50
percent increase in energy prices relative to all other prices since 1973,
and despite the significant potential which exists for energy conservation
[25], energy usage per dollar of economic output in the U.S. has decreased
~only stightly since the oil embargo.

1973 ‘1974 1975

Energy (quads of BTU) 74.7 72.9 71.1
Gross domestic product

(in billions of 1972 dollars) 1225.7 1203.7 1181.3
Energy/GDP (economy-wide)

(relative to 1973 level) 1 0.994 0.988
- Energy/GDP (industry) '

(relative to 1973 level) 1 0.963 1.030

How much of a constraint or stimulus Timited and expensive energy will be
to innovation is far from clear. For example, until Middle East oil was
discovered in huge quantities in the late 1940's, the predictions of
scarce Western Hemisphere 01l stimulated Targe R&D programs on synthetic
fuels and shale 0il1 in major petroleum company Taboratories, as well as
in the Department of Interior's Bureau of Mines. These programs were
abandoned until the OPEC 0il1 embargo again began to stimulate national

interest.

As another example, compulsory licensing of privately held patents to
other domestic and foreign potential users is increasingly demanded by
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the Department of Justice in the name of antitrust. Between 1941 and
1959 as many as 107 judgments were issued (13 in Titigated cases and 94
by consent). These affected such giant sources of technology as:

American Telephone and Telegraph Co.

Western Electric Corp.

IBM Corp.

General Electric Co.

Westinghouse Etectric and Manufacturing Corp.
Radio Corp. of America

Hughes Tool Co.

Bendix Corp.

Combustion Eng1neer1ng Corp.

Minnesota Mining and Manufacturing Co.

Surveys of the Titerature on the direct impact of antitrust activity on
innovation have found that the antitrust remedy of compulsory Ticensing
has not been especially successful in generating widespread Ticensing
and utilization of the technology in question. Furthermore, companies
subject to compulsory licensing in antitrust decrees have reduced. their
patenting activity [26].

Some regulations are based on inadequate knowledge, and are too hast11y
imposed.

There is a need to develop predictive methodoTogies which would permit
the determination of adverse consequences in advance of the promulgation
of regulations. The data base on regulatory impact has not been sufficient
to provide clear directions to regulatory reformers. Recent studies
indicate that some reform ideas may not be well founded, and also that
some conventional wisdom may be more myth than fact. (See, for example,
the forthcoming report for ETIP, Analysis of the Dynamics Underlying
Regutatory Chanyges Having a Significant Effect on Innovation, Charles
Waters Associates.) Fortunately, both Administration and leading Con-
gressional reform bills have called for a timetable specifying data
gathering Teading to regulatory changes by 1980. Hence, it is critical
that more objective information be gathered and analyzed as soon as
possible. To some extent, knowledge about the process of regulatory
modification and the resulting impact can only come through experi-
mentation with careful evaluation.

Concern: Regu]ations based onwinadequate knowledge or developed with-
out sufficient analysis of their total impact may unnecessarily
have an adverse affect on technological innovation.

Possible Actions:

(a) Under the Office of Science and Technology Policy leadership,
determine and modify those regu]at1ons and existing po11c1es
which TnRibit Tnhnovation. _




- 48 -

Spec1f1ca11y

° Encourage further selected, intensive stud1es on regulatory
impact such as the Council on Wage and Price Stability, Product-
ivity Commission sponsored work on the steel industry.

° Conduct comprehensive study reviews of general regulatory impact,
~at least to ascertain the extent to wh1ch current Titerature is
accurate. ‘

® Experiment with more appropriate mechanisms for recommending
acceptable risks and for developing optimum regulatory strategies.

® Design and implement regulatory policy experiments through ETIP
and other sources in as many regulatory areas as are feasible,
keeping in mind the need to fashion a general change model.

° Integrate and coordinate_cufrent Government and private sector
- regulatory reform efforts involving representatives of all the
_participants: experts, advocates, regulators and legislators.

These actions could provide large benefits to society at large at 1ittle
- cost. Studies and experiments are called for since it is not known
conclusively whether regulations on the whole have had a net positive or
negative effect on innovation. It would be instructive to identify the
characteristics of regulations and the regulatory process which have been
“found to be beneficial, to serve as a guide for future action. OSTP
could draw on the resources of several agencies, and would be in a
position to bring the recommendations to the attention of high-Tevel

policy-makers.

On the other hand, there would probably be opposition by affected
interest groups. Most regulatory policy changes would require Con-
gressional approval. Some wouid claim that enough is known about the
shortcomings of regulations and the regulatory process now that remedial
actions could be taken without the need for additional studies.

(b} Establish in the Department of Commerce a unit to_assess the
impact of regulations on technological innovation.

This would build on ongoing activities of the Department. Moreover,
the Department has close ties with industry and could use these to
obtain the information on impacts.

A disadvantage of this concept could be that the findings might be
suspect because of the close industry ties of the Department.
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(c) Base all future regulations on the outcomes of rigorous
analyses of social cost/benefit ratios, and require
rejustification of regulations on a regular basis.

Encourage ekperiméntation with different approaches to cost/benefit
analyses within regulatory agencies of various degrees of regulations.

Conduct detailed evaluations of current analytical methods by com-
paring actual results with prior analytical predictions to determine
where better predictive methodologies need to be deveToped

Strengthen sources of data used in analyses conducted 1ndependent '
of agencies, e.g., by COWPS, OMB, OTA, etc.

Require industry to provide more complete cost data than heretofore
available to regulators (e.g., NHTSA/EPA and the auto industry).

These actions have a high potential for benefiting consumers and 1ndustry
On the other hand, they could delay desirable regulatory processes; the
cost of analyses may become significant; and the "r1gorous soc1a1 benefit/
cost analyses" may be difficult to perform.

Modification of Antitrust Laws to Permit Cooperative R&D

High risks and large investments are involved in the development of many
new energy, materials, environmental control and other sophisticated
civilian technologies. This has led to the desirability of industry-
Government and multi-company cooperative research and development
programs. However, companies are reluctant to engage in these cooperative
efforts because of their perception of the Government's antitrust posture.
U.S. companies are placed at a disadvantage in both the domestic and .
international markets with respect to foreign companies whose govern-
ments encourage and participate in joint R&D undertakings.

Present antitrust opinion frowns on cooperative R&D among competing firms
because i1t is construed as a form of collusive behavior tending to-
restrain competition. Antitrust action tends to modify the structure

of industry (i.e., reduce economic concentration obtained by vertical

or horizontal mergers). Studies by Kamien and Schwarts [27] have shown

a generally weak relationship between market -concentration in an industry
and the rate of innovation.

Studies by Nelson [28], Freeman [29], and Scherer [30] indicate that
firms ga1n from cooperative R&D performed by trade associations _
engaging in basic or exploratory research. Research Teading to specific
products is avoided both because of fear of antitrust action and because
of a desire to complete with differentiated products.

Concern: Some cooperative R&D leading to socially useful techno]ogjcal
1nnovation may be inhibited by antitrust Taws. _
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Possible Actions:

(a) ETIP in cooperation with the Justice Department should
conduct experiments and studies which test the effect of
antitrust law relaxation on cooperative R&D to see if such
relaxation will Tead to socially desired innovation.

ETIP now has a related project (not involving antitrust law relaxation)
to demonstrate the effectiveness of group action in R&D to develop flame
retardant treatment for fabrics. The experiments and studies could
address the problem of how best to relax antitrust laws so as to
encourage additional R&D while preserving the stimulus of competition.

(b) Introduce legislation to relax antitrust restrictions on
R&D cooperation by small firms but not large firms.

It is appropriate to focus on small firms since they cannot individually
devote the necessary resources to carry out high risk, high cost projects.
Problems here include the monitoring of firms to insure that qualified
firms are not engaged in anti-competitive R&D.

Credibility of Scientific Information

Many of the participants in the regulatory process (e.g., ad hoc committees
of experts, special interest advocate groups, public and communications
media) have no statutory or continuing responsibility or accountability

to the overali process. They do not add to the base of our knowledge or
understanding of the problem to be resolved. As a result, the measure-
ment or estimate of the risk in question is not being made more precise

at the time when judgments are made on the acceptability of the risk

to be controlled.

Many policy decisions of national and international importance rely in
considerable part on sophisticated scientific data and their inter-
pretation. Neither decision-makers nor the interested public can readily
judge the reliability and objectivity of such information, especially
when scientists disagree over the validity and significance of the

. available data. Recent instances include the issues of safety of
nuclear power generation; effectiveness of proposed ABM defense

systems; effect of aerosol sprays on the upper atmosphere; and a host

of other compiex problems.

Such information and interpretations are made available today mainiy
through (a) publication and discussion in scientific journals, (b)

. reports by advisory panels or task forces of technical experts, and

(c} presentations in public forums, such as Congressional hearings and
meetings of the National Academies and professional societies. Sig-
nificant shortcomings have been widely noted: rhetoric and emotionalism
displace scientific objectivity; opposing experts fail to address each
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others' arguments; imp1icit assumptions and "mind-sets" go unexplicated.
Informed decision-making is impeded. Eloquent descriptions of the
deficiencies, and tentative prescriptions of remedies, have come from
industry, academ1a, and Government jtseif. To cite Senator Jackson:
"One often wishes that advisers with different points of view would
confront each other directly and in public so that hidden or unstated
assumptions could be revealed and the different modes of analysis
explored." [40]

Concern: Procedures should be improved by which scientific information

and (often disputed] interpretations, relevant to controversial
governmental decisions, are placed before policy-makers and
the general public. T

Possible Actions:

(a} Institute a "science court," in which impartial experts
would examine data and direct adversary argumentation, in
order to determine the state of scientific information
(separated from value Judgments) bearing on major nat1ona1
T1SSues.

This approach [41] would provide an inexpensive and efficient means to
clarify the scientific facts and uncertainties, clearing the way for

more rapid adoption of valuabie technological innovations and reJect1ons
of harmful ones [42]. '

On the other hand, it could not compensate for gaps in relevant data,
might unduly expand the influence of science's "senior elite," and
could find troublesome the identification, extraction and development
of consensus on "the scientific component" of heated public issues.

(b) Adopt (a} on an experimental time-limited basis.

A science court experiment would permit a flexible exploratory approach
to the evolvement of a new institution with a most difficuit role.

However, a "11ke1y to be transient" Court might not command the same
commitment and dedication from participants.

(c) Work through existing institutions (professional societies, -
_un1vers1t1es) to better sensitize and train sc1ent1sts con~
cerning maintenance of objectivity and integrity as "expert
witnesses” on controversial issues.

This approach would avoid the radical step of introducing a Science Court.

Its necessarily slow pace and its continuing re]iance.on ability to
maintain objectivity under stress mark it as a worthwhile supplement
to {a) or (b) rather than a substitute.
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Educational ‘Publications

An informed and sophisticated electorate is essential to the best use

of technology in a technology-intensive society. The responsibility

of the Government to inform the public about anticipated consequences of
governmental actions is well established. It has been argued that the
Government has a responsibility to inform the public about consequences
of any anticipated changes, whether due to Government action, technology,
natural forces, or any other factor. Almost every U.S. department and
agency has now in effect public information policies ‘and operations which
seek to inform the public. Some of the outputs have been outstandingly
effective and warmly welcomed. Recent NBS educational pubtications on
energy conservation are one example. Many USDA consumer pamphlets are
also effective. Under a more formal approach, the whole NBS standards
program, including physical standards and "paper" standards, is a means
for advancing public understanding of technology.

These efforts involve comparat1ve1y unambiguous issues. 'For many other
technological changes the issues are complex and many-valued and a
suitable educational program would be most difficult to present. The
other side of the coin is that a significant fraction of the public is
both unwilling and unable to comprehend the whole picture.

Concern: There is lacking a systematic effort to generate and dis-
tribute pub11cat1ons to 1nf0rm the genera] pub11c about the

Poss1ble Actions:

(a) Continue present system under which individual Federal agencies

prepare and distribute educational publications whenever they
see a need to inform individuals about technological changes.

Some examples show that the present apprcach can be effective. Moreover,
no new organizational structure would be required, and there would be no
additional demand on budgets.

On the other hand, many present publications are ineffective. Technolo-
gical problems are too complex to present in a haphazard fashion, with
the outputs of some agencies contradicting the outputs of others. At
present, many technological changes are not properly handled, and
effective use is not made of TV and other media.

(b)) Increase agency efforts for education and provide a central
coordination. _

A coordinated approach could have a greater educational impact, with
fewer 1mp0rtant issues be1ng inadvertently neglected. This would,
however, require budget increases, and coordinating offices w1thout
management and budgetary author1ty are seldom effective.
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(c) Reduce Government effort, and assume the task would be taken .
over by private publishers who are better at promot1ng sa]es
of’pubTTbations S

This approach utilizes the skills of the private sector, and reduCes_:'
Government manpower and budget requirements, _— =

However, it is'likely that only "best seller" issues would receive

attention and coverage would be very haphazard. It would be easy for
partisan viewpoints to prevail. _ I

Improving the Climate for Starting Technology-Based Enterpriées .

Inflation (average annual rate of inflation from 1970 through 1975 was

6.6 percent), the low average rate of return (profit on sales by all U.S.
manufacturing firms averaged 4.6 percent and return on stockholders'’

equity averaged 11.5 percent in the same period) are making capital for-
mation very difficult. A1l sorts of enterprises are suffering the ill :
effects. For instance, the aerospace industry reports that its plant and -
equipment 1ifespan has been increasing over the 1965 to 1974 -time span from
a ten-year maximum life in 1965 to 15 years in the 1970's. Its inability
to replace obsolete equipment is asserted to cause operating inefficiencies
and a retarded productivity growth because it cahnot utilize the most R
advanced technology [31].

Another negative effect caused by capital shortage is the difficu]ty new
companies have "getting started." The number of innovative technology-
based companies that have started recently is much Tless than a few years
ago. In 1972, there were over 400 small-company public issues of which -
approximately a quarter were for small technical companies. New- small-. .
technical-company issues (for companies with net worth of less than $5 _
million) amounted to $349 million in 1969, $6 million in 1974, $10 million
in 1975, and - with the improvement in the stock market - $15 million .

in the f1rst two months of 1976 (corresponding to an annualized figure

of $90 million) [7,8]. _ :

Some of the decrease may be due to the two recessions since 1969 and to the
reduced procurement by DoD and NASA for products embodying advanced tech-
nology; however, these possible explanations cannot be separated .from the .
fundamental problems of inflation and capital shortages.

The decrease in “start-ups" of advanced techno]ogy-based companies is
cause for concern, because experience shows clearly that such enter-
pr1ses have been pr1nc1pa1 sources of the structural and competitive
vigor of the economy in domestic and international commerce.

A number of recent reports have argued that restrictive regulat1on has
also contributed to a significant reduction in the net expected return
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and therefore in the size of the venture capital market. Two of these
reports were sponsored by the Commerce Technical Advisory Board (CTAB).
One by R. Morse and J. Flender [7] used some 1imited sales and employ-
ment data to indicate that growth rates of technology-based firms are
higher than those of other types of firms. The Morse and Flender report
also pointed out that the flow of venture capital to new, technology-based
firms has contracted significantly in recent years. Morse and Flender
attributed this reduction in the size of the venture capital market to a
reduced average expected return relative to risk on investments in these
firms that resulted from poorly conceived regulation and also from a
structured shift by the economy in general away from technology invest-
ments to investments associated with Tower levels of risk and quicker

but Tower overall rates of return. The other CTAB report by William-
Pietenpol [32] summarized testimony taken by the Department of Commerce
from venture capitalists and entrepreneurs. The consensus of the testimony
was that regulations on both tax and securities have significantly reduced
the reward/risk ratiozand hence the flow of venture capital.

On the other hand a recent Char]es R1ver Associates (CRA) study for ETIP
[337 concluded that there are no significant internal imperfections in
the venture capital market. If this allegation is correct, there would
appear to be no justification for Government intervention in this area.

The CRA study found the impact of securities regulation to be relatively
minor. However, this conclusion requires some qualification: First,

the primary objective of the study was to assess the internal nature and
structure of the venture capital market. Regulation, which is an externally
imposed effect, was added to the study after it was begun and as a result
received less priority. Second, the CRA study was the first comprehensive
economic analysis of the venture capital market, and only limited resources
were devoted to any one topic.

The impact of regu1at1ons on venture capital flows is st111 not well under-
stood. |

Further analysis of the impact of securities regulation on technology-
based firms seems especially warranted. This is because of the almost
total dependence of this class of small firms on equity as a source of
funds. These firms obtain almost 50 percent of their external financing
in the form of equity but only 13 percent in the form of Tong-term debt.
For comparison, when all small manufacturing firms are grouped together,
the amount of external f1nanc1ng obtained through equity issues drops to
8 percent while 24 percent is ra1sed through the sale of long-term debt.

The difference in the composition of long-term financing is exp]a1ned by
the fact that technology is an intangible asset, especially in its early
stages of development. Consequently, there is substantial uncertainty
with respect to its economic potential. In addition to this lowering of
the expected rate of return to adjust for risk, the relatively long
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deve10pment time usually required to achieve commercialization pushes the
expected income stream relatively farther into the future and thus the
additional discounting ]owers the technology's value aga1n

In addition, internal funds contribute only T percent of the techno]ogy-
based firm's total flow of funds, while for all small manufacturing firms
the contribution is 25 percent. This is because the technology-based
firm requires substantial amounts of time and money to deve1op a new
technology. During this period 1ittle or no cash flow is generated.
Therefore, even if the firms have access to long-term debt markets, they
would be stra1ned to make interest payments (which would, of course,
include a risk premium).

Finally, equity offers the investor greater potential return on his risky
investment than do relatively fixed income securities. Thus, because
equity provides long-term financing, no immediate requirement to finance
it, and offers investors a potentially higher rate of return, it is the
domlnant source of funds for the small technology-based firm. The
message is, therefore, that securities regulations must be carefully con-
ceived so that they not only provide necessary protection for 1nvestor$
but also do no inhibit access to this source of funds.

Concern: The climate for starting new advanced techno?ogy companies,
including the contribution of tax and securities regulation,
should be improved.

Possible Actions:

(a) The Department of Commerce through ETIP work with the Securities
and Exchange Commission on analytical research and policy experi-
ments to deveT:p an efficient regulatory structure -- one which
provides both sufficient investor protection and sufficient access

to equity capital for small_technology-based firms.

For instance, it appears that SEC Rule 144 should be relaxed to increase the
liquidity of both venture capitalists' portfolios and the markets for
individual company's securities. Reduced liquidity prevents the venture
capitalist from turning over his portfolio of small firms at an optimum
rate, whether the objective is to maximize a profit or minimize a loss.

The constraint on the liquidity of an equity investment, the type of
investment which is most relevant for small technology-based firms, results
from SEC Rule 144. This rule was instituted to protect investors from
unstable "new issues" markets. It is ironic that reduced liquidity can
itself be a destabilizing force. - '
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(b) The Department of Commerce conduct studies with the Department
of Treasury to determine the advisab111ty of 1mp1ement1ng the

51x months after initiation of the studies:

¢ U.S. Government provide guarantee for some portion (such as 50
percent) of loans granted by SBIC's or other financial institutions

to new technology-based enterprises.

This type of policy is in wide use abroad, especially in Japan. Though the
recent study for NBS/ETIP by the Charles River Associates [23] argues that
our small, technology-based firms currently depend almost entirely on
equity as a source of funds, there is no reason to believe that they

would not change their pattern of financ1ng if the availability of loan
funds were improved. Indeed there is evidence that such entrepreneurs
very much want to retain equity in their fledglings.

° U.S. Government provide more generous cap1ta1 gain tax treatment
to new technical enterpr1ses

Preferential tax treatment can be justified if it can be determined that
structural changes in investment conditions have caused a relatively
greater increase in the levels of risk associated with investments in
small technology-based firms. The Morse Report [7] makes this assertion.
The question is, however, whether this policy would generate sufficiently
targe funds to make the difference or whether some other policy, such as
reduction of the enterprises' taxes, would do this better. The Charles
River study estimated through a sensitivity analysis that a 10 percent
reduction in the capital gains tax would, at most, increase the flow of
venture capital by 10 percent. This could mean, if this cursory analysis
is correct, additional financing for only about 25 additional firms per

year.

° U.S. Government allow corporations, estates and trusts to invest
in Subchapter S corporations and to receive benefits of 1244 stock.

This measure would undoubtedly promote investment in new technical enter-
prises, but also lead to some speculative excesses.

° IRS a11ow'"good will" to be written off in merger accounting
before tax rather than after tax.

° U.S. Government provide for more favorable stock option incentives
to founder and key personnel of new technical enterprises by (a)
increasing the qualified options time from the current five to ten
years, and (b} postponing the tax on income derived from the exercise
of non-qua11f1ed options until the shares have been sold rather than
paying the tax at the time the option is exercised.
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Due to inflation and increased regulation, start-ups require more money
than was needed five to eight years ago. It is therefore even more
important today than in the past to provide strong incentives for
starting new technical enterprises. _

Though it is not clear that more Tiberal founder stock options providing
Tonger term equity investments would not dilute the expected rate of return
for other investors, especially venture capitalists, the option merits
ser1ous consideration as a means to attract more founders of new enter-_
prises.

° IRS make investments in new technology-based enterprises (by indi-

* viduals, institutions and corporate entities) tax deductible until
the investments are sold, analogous to certain real estate. trans--
actions,

This would greatly reduce the risk of the investments and, hence, greatly
increase the flow of investable funds into such ventures.

However, the policy would remove "doliar control" of the qua11ty of the
enterprises to be created.

° IRS provide for a graduated corporate income tax rate structure to
benefit new technology-based enterprises.

This policy would facilitate internal generation of Tiquid funds at the
time when the attraction of outside capital needed for expansion is most
difficult. Moreover, the policy would be consistent with the general
philosophy of U.S. society underlying the “"progressive" income tax
structure, _

® IRS reduce or eliminate corporate tax on dividends paid out.

In addition, to maximize the impact of venture capital ava1]ab111ty, it
is suggested that:

(c) The Department of Commerce through the National Technical
Information Service, in order to maximize the impact of
available venture capital, should administer the funds for
developing entrepreneurs presently administered by NSF/RANN.

Some of these funds could be used to establish a nationwide system of
small technological enterprise associates programs with engineering edu-
cational institutions patterned, for example, after MIT's Associates
program. These programs would provide eligible enterprises with ad hoc
advice on management, new product development, marketing and technical
“trouble shooting” on a continuous, cost-free or subsidized bas1s
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(d) ‘The Department of Commerce, working with the Securities and
Exchange Commission and the Treasury Department, should conduct

a forum for major investment institutions to discuss the
potential and problems of investment in advanced-technology
companies, particuiariy in the start-up and early growth
stages, 1n order to generate more venture capital.

Many large 1nvestment 1nst1tut1ons do not entertain proposa]s for funds
of the small magnitude required for the initial growth stages of new
technology-based companies. A case should be made, and the Government's
encouragement should be expressed, for using some of their discretionary
funds for the start-up and initial growth of technical companies. :
Although many losses were incurred in the 1960's for these types of high-
risk investments, the investments suggested would be relatively small
percentages of the overall portfolios of large investment institutions.
Moreover, the loss potential in this area would be mitigated by the
opportunity for large capital gains in successful. ventures.

C. Enhancement of Diffusien of Innovations

1.

Collecting, Organizing, and Disseminating Information

The importance of the collection, organization, and diffusion of scientific,
engineering, and technological information as a Federal Government activity
has been recogn1zed and supported for many years, bengn1ng with President

Jefferson. The major Federal departments and agencies active in science
and technology have information diffusion programs. For instance:

° The Commerce Department's National Technical Information Service
(NTIS) collects, organizes, and promotes nationwide awareness and
use of new technical information, espeically that generated by
government agencies. The information is contained in technical

"reports, technical notes, data files, and'FederaT]y—owned patent

applications. NTIS also collects, organizes, and promotes nationwide

awareness and use of computer programs and models (software)
generated by all Federal agencies.

© NASA partia]Ty funds the operation of nine "technical application
centers" from Connecticut to California which provide 1iterature
searches for industry, and has "technology coordinators"” in NASA
field centers to bridge the gap between NASA experts and industry

questioners. NASA also funds a computer software clearinghouse at
the University of Georgia for public sale of NASA computer programs

and mode1s

® The Department of Defense has a well-funded program (ca. $114 million

in 1977) for diffusing and exploiting manufacturing tecnnology
important to loweiring the cost of DoD-procured items.
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° USDA continues to fund, jointly with the states, an agricultural
techno109y development and application service in each state and
county in the Nation.

However, the Federal programs are not formal]y coordinated and are not
focused to serve the needs of the manufacturing and service sectors. They
do not include significant technological information produced by the private
sector and by foreign nations, and are not, in general, known to the smaller
firms or used by them.

Private sector activities in information diffusion must, of course, be
profitable, and this criterion limits their role in what is, to some extent,
an educational enterprise.

The statutory authority of NTIS is partially adequate to perform the task,
but staff and money limitations have resulted in its coverage being
restricted mainly to Federal agency reports.

The resultant lack of a unified Federal information program has led to con-
siderable overlapping and duplication of effort, while tolerating a large
tap in coverage of significant technological information produced by “the
private sector and by foreign nations. In most other industrialized
nations there is a central coordinating or operating agency, and NTIS has
recently begun negotiations with the French and Japanese agencies to
collect more local technological information. _

A major problem in NTIS' collecting non-Federal 1nformat1on is its demand
that the source pay for the collection and organization (by NTIS) of the
contributed information. This has been made necessary by OMB's refusal
to seek an appropriation for this purpose.

Problems for the consumer,on the other hand, are created by the redundant
overlapping Federal activities supplying information. NASA, ERDA, DoD
(and some bureaus in DoC) maintain information dissemination operations
competitive with NTIS in specific fields of technology. The Government
Printing Office also competes with NTIS on a Timited basis, and NTIS must
abide by the rigid GPO Printing and Binding Regulations, which are not
designed for a self-supporting agency.

u.s. Governmént agenc1e$ producé tens of thousands of different publications
each year, and the potential user has great d1ff1cu]ty in knowing about the
existence of usefu1 information.

The aggregation of 1arge collections of 1nformat1on and the issuance of
bibliographies and indices to these collections do not satisfy important
user requirements for data and information, e.g., within the information
centers the information can be so voluminous and poorly stored as to defy
reduction and ultimate retrieval. Increased widespread use of computerized
information handling techniques can and should help here.
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Furthermore, reading a technical report of.ahaiysis is not the best way to
absorb complex, new information. ‘A dialog with experts is often required.

The Federal laboratories have thousands of such experts working in neariy

all technological fields. The problem 1is to connect potential users with
the best amount of recorded information and the backup experts in an

efficient, effective manner.

Concern: The existing network of public and private information activities
for promoting technoTogical innovation has significant weaknesses,
contributing to slower-than-desired technology diffusion, with
1oss 1n productivity and national competitiveness.

Possible Actions:

(a) The appropriations and staff of NTIS should be made adequate to
mount the necessary collection effort.

Some advantages would be:
® increased support for and use of NTIS by Federal agencies;

° “increased 1ikelihood that NITS c0u1d§c011ect substantial amounts of
valuable proprietary and foreign information;

° increased support for NTIS from U.S. libraries who are vocally
critical of NTIS failure to Tive up to its very broad charter
(i.e., "from whatever sources, fore1gn or domestic, as may be

available"); and

° increased usage of NTIS services by fhe pub]1c, at incremental or
marginal costs of operation {no new fac111ty would be required}.

The disadvantages would be the reversal of prev1ous Administration policy to
make NTIS self-supporting in its collection efforts and the need to find staff
and funds. A possible disadvantage might be concern by the GPO that NTIS
would, thusly, get more leverage with the source Federal agencies.

(b} Ensure use of NTIS services by otﬁer DoC bureaus

As the NTIS Organization Order is written (DAO 30-7A), other DoC bureaus
have the prerogative of deciding whether to utilize its services. Two DoC
bureaus, DIBA and Census, are sparing users of NTIS, preferring to maintain
independent information dissemination activities. Since the

adoption of new technology often hinges on market and other economic data,
NTIS efforts to promote technological 1nnovat1on are made less effective

by these separate operations.
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(¢} Expand the Government's information analysis activities.

In many cases, available information is couched in terms understandable

only to specialists in the field. To promote more complete utilization of
this information, a systematic effort should be made to interpret and condense
the information, and to advise on its quality, so that it would be useful to

& broader audience. The NBS National Standard Reference Data System is an
example of such an effort. :

Disadvantages are that this would involve additional budget and that manip-
ulation of data may not be cost effective, since information specific to
each user's needs is often best decided by the user.

(d) Create a unified, national industrial technology extension service.

This action has been suggested many times in the past 15 years, as some
leaders, public and private, foresaw the trend away from U.S. technological
dominance in many areas of technology, and the need for increased producti-
vity in all sectors. Most suggestions have paralleled the USDA Agricultural
Extension Service, which is a cooperative state-Federal program. The
purpose of the proposed service would be to promote the rapid diffusion of
technological innovation throughout U.S. business and industry.

Many other industrialized nations have such a service, but in the U.S. there
are only uncoordinated, fragmented activities. The Small Business Admin-
istration and the DoC's Field Offices offer very limited technical assistance;
their activities reflect, and are reflected in, their non-technically
experienced staffs. NASA has several field offices and field agent teams

to promote the transfer of NASA technology. Some 20 states have field agent
organizations varying greatly in size and outreach. Almost 70 Federal
taboratories have banded together in an informal consortium designed to
promote more utilization of their expertise and special facilities.

Advantages would include:

° the user being able to have one, locally-accessible gateway to all
relevant technology (the increased ease of access would greatly
increase technological information usage);

elimination of duh]icatiVe effort by Federal agencies, with resultant
administrative savings;

probable support from GAO and the Congressional S&T Committees; and

continuation of the Executive Branch's Departmental Reorganization
(1972) thrust.

Disadvantages of the proposed scheme would be the need for a small (10-15)
DoC staff plus funding for the Federal share of the extension service.
There would also be reluctance in NASA, SBA, and possibly other agencies to
integrate their technology extension services into a single Federal-state
operation.
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Innovation Information for State and Local Governments

The Federal Government has several scattered small pilot programs aimed at
providing innovation information to state and local governments. A Federal
Laboratories Consortium with 70 member laboratories operates in a semi-
official way to assist state and local governments to become more capable
of utilizing technology, and to have their needs for technology better
addressed by the Federal R&D program. NSF/RANN's intergovernmental science
program has supported, through Public Technology, Inc., demonstration
projects in 27 cities; the Council of State Governments, as well as the
National Conference of State Legislatures, also have supported demonstration
projects. NASA and NSF, jointly or separately, fund three nationwide
programs to promote the application of technology to state, county, and
regional government units. The technology being promoted is usually NASA-
generated. The programs involve stationing a technically-trained indivi-
dual in approximately 40 city or county offices, and also the fielding of
several teams of NASA-trained experts who look for potential applications
of NASA technology. Although the focus is on non-industrial applications,
manufactured items are frequently needed to soive the problems. EDA funds
the establishment of (primarily) state-university-based industrial extension
services and has helped establish 15 units so far. All of these programs are
small, and the combination is not adequate to supply the needs in state and
local governments.

Serving the technological and other innovation needs of state and local
governments is seriously hampered by the lack of an effective information
system serving that sector. The sheer number of state and local govern-
ments - 38,000 receive revenue sharing funds - makes an information delivery
system d1ff1cuTt Employment in this sector increased 165 percent from 1950
to 1973, and productivity has not significantly improved.

Since productivity increases in state and Tocal governments will be closely
related to capital goods purchases and investments (e.g., computers, tele-
communication devices, trucks), U.S. industry has a large stake. There is
yet, however, no coordinated governmental program to bring the full Federal,
state, and local governmental resources to bear on the needs of state and
local governments

The situation is analogous to the pre-1965 situation in U.S. education.
There were large Federal educational laboratories spending hundreds of
millions on applied research and 20,000 school districts untouched by the
research results, but receiving several biliions of dollars for support of
traditional practices. There was no mechanism for rapidly bridging the gap
between research and practice; education was a non-technology sector.

A solution in education was the establishment by the Office of Education of
an educational innovation information system (ERIC). This system is 1ike
other Federal mission-oriented information systems; it collects, organizes,
and supplies copies of publications relevant to educational innovation.
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Other branches of state and local governments have suddenly been thrust
into a situation in which innovation is necessary, but they lack an inte-
grated information system serving their needs. They also have a great

need for applied research focused on their problems, and several Presidents
have repeatedly stressed the need to integrate this requ1rement into Federal
R&D programs. An integrated information system would assist in co]]ect1ng
and organizing research needs of state and local governments

Concern: There is need for an innovation Jnformat1on system to serve
~adequately state and Tocal governments.

Possible Actions:

(a) Create an information clearinghouse to collect, organize, and
disseminate technological innovation information for state and
local governments.

It would be efficient to add this function to the.ongoing NTIS operations,
which already serve several thousand state and local government units with
currently available NTIS products. This would also avoid added overhead.

Although this action would be a positive response to the policy statements
listed above, it would require a small additional staff to manage the
program, and considerable (ca. $1/2 million) money to develop the nation-
wide collection apparatus to pay for the organization and promotion of the
information, and to underwrite the initial use of the clearinghouse by
state and 1ocal governments.

(b) Consolidate the existing field demonstration programs of various
Federal agencies into a DoC program.

This action would recognize the continuing need for referral, interpretive,
stimulative, and demonstration services in order to obtain the desired
innovation in state and local governments. This sector is similar to
agriculture (espec1al1y in earlier times) and education in its fragmenta-
tion, sensitivity to influences (sometimes capricious) beyond its control,
and general unawareness of the possibilities offered by technological
innovation. It would probably require a continuing Federal program for

10 to 20 years or more to incubate the essential reorientation of state
and local governments.

Since nearly all current Federal monies supporting field demonstration and
service projects in this area come from NSF and NASA, some resistance to
DoC's "takeover" would be expected. However, NSF continues to call its
support "exper1menta1" and appears to be disinclined towards continuing
projects.
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(c) Place high priority on the policy-making responsibility of
the Office of Science and Technology Policy for effective
transfer of Federally-developed technology to state and
local governments.

This Office should work with the private sector, state and local govern-
ments, and Federal Government organizations in identifying the most .
effect1ve transfer mechanisms, and with Federal policy-making bodies such
as the Office of Management and Budget and the Civil Service Commission in
planning for and implementing the funding and staffing requirements of an
effective program.

A broad policy plus resources to implement this policy will be required to
make significant impact in a reasonable time. Involvement of state and
local governments, as well as the private sector in the planning, will
assure the support of reascnable transfer mechanisms.

On the other hand, OSTP is not, and should not be, an operating agency.
To date, policy-making in the Executive Office of the President has not
been well followed up by problem solving in the operating agencies.
Bridging this gap must be addressed, at a minimum, by 0STP fulfilling its
statutorily mandated role vis-a-vis OMB in budget review of the entire
U.S. Government science and techno]ogy effort.

- (d) Provide categorical grants to the states to aid them in develop-
ing internal means to express their technological nreéeds and work
toward meeting them, drawing on any resources available.

Since problems often involve much more than the technological component in
their solution, individuals close to the need will be most effective in
providing an affordable solution.

However, lack of understanding of the Federal system and specialized
interests of state and local employees will make it difficult to maintain
a broad network of technology transfer agents. This option would not
capitalize on the experience already gained to the degree option {b) would.

Options (a}-{d) could all benefit from broad Federal support for technology
transfer provided; for instance, by mandating that each agency creating
significant technological output should place at least a fixed fraction of
its manpower in the dissemination activities serving state and local
governments; and by supporting the establishment of training opportunities
for technology transfer agents in Federal organizations.

Consumer Technology Information Services

The importance of market forces in stimulating innovation has been pointed
out in recent studies [9,34]. These market forces can be realized opti-
mally only if consumers are provided with adequate and simply-presented
information for making wise decisions. A voluntary consumer product
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information labeling pfogram is presently under development in the
Department of Commerce.

This is an appropriate time to launch a consumer information program.

A recent study has indicated that Americans find something wrong with

28 percent of their purchases of goods and services; they complain about
33 percent of these faults; only 57 percent of the complaints result
eventually in consumer sat1sfact1on

Consumer problems with products and product servicing are costly -- products
are discarded prematurely, materials are wasted, much time and resources are
devoted to resolving consumer complaints, sales are lost, and consumers are
unable to make the rational choices necessary to maximize satisfaction

from limited incomes. _

Concern: Insufficient 1nformation,on'consumer_groducts and services _
-results in extensive economic loss, and prevents the potential
of market forces for st1m_1at1ng innovation from being rea11zed

Poss1b1e Actions:

(a) Expand the Department of Commerce effort to provide consumer
information services on product performance and product servicing,
and increase the Department’s consumer technical education focus.

Such an expanded effort would consist of three interrelated technical
facets -- provision of product performance information, provision of
product servicing information (such as for automotive and TV repair),

and in increased education focus for consumers, retailers, servicing per-.
sonnel, and manufacturers in order to promote more efficient consumer pur-
chasing decisions based on sound technology. Much technical expertise to
conduct this effort exists in the Department, in the National Bureau of
Standards, and much p011cy mak1ng expertise in the Office of Product
Standards. :

Th1s comprehensive and coordinated national consumer services effort
should reduce consumer financial loss and dissatisfaction, facilitate
product and servicing investment decisions, stimulate competition and
sales based on quality and price, and reduceé state and local expenditures
now required to process consumer complaints.

There are, however, technological and other limitations to such an effort.
For example, some products may have so many significant performance
characteristics that selection for labeling purposes may result in
uneconomic allocation of productive resources. Additional resources
would also be required for effective impiementation. In addition, the
cooperation needed from the private sector cannot be taken for granted.

. Cooperation by other agencies should also be sought. _
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On the other hand, resolution of the consumer information problem is un-
Tikely to occur in the absence of a comprehensive, coordinated attack.
The Federal Government is in the unigue position of being able to serve
the interests of all Americans; that is, all those who are impacted by
the problem -- consumers, manufacturers distributors and retailers,
even state and local government. The fact that the benefits of the pro-
gram will be disaggregated extensively among consumers and business a1so
calls for a Federal]y-coord1nated effort.

(b) Proceed with existing consumer information efforts supplemented
by The proposed National VoTUntary Consumer Product Information
Labe11ng Program.

In this case, no special DoC effort would be made to develop an effective
program to provide information on product servicing or provide the extensive
education focus found in (a} above. This more restricted approach would
probably have a lower benefit-cost ratio because unlike in (a) there would
be a lower tendency for individual, yet related projects, to reinforce each
other, and a smaller opportunity to eliminate wasteful conflicts and over-
lapping. It would, however, not require as much resource expenditure as

(a) would.

Product Standards Generation

NBS promotes, nationwide, through vo?untary non-Federal organ1zat1ons,
through service to regulatory agencies, and through its own programs the
adoption of a compatible set of meaningful technologies:
° a modern system of weights and measures for commerce;

© standards of physical measures for process control and engineering;
° prescription and performance standards for irdustrial and consumer

products;
° laboratory and field test methods and on-site calibrations for
research, engineering, production, health care, and safety; and
evaluated data on materials and matter for research development,
engineering, manufacturing, and commerce.

ko]

These basic programs are absolutely essential to the functioning and
development of the U.S. industrial sector, and refiect longstanding
publicly-endorsed policies.

There have, however, been criticisms leveled at the present system of
generating standards.

The first prob]em identified in the 1974 report on Voluntary Industrial
Standards in the United States by the House Committee on Science and
Astronautics was "the 1ack of a nat1ona1 policy for domestic and inter-
national standardization.'
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The proposed Voluntary Standards and Certification Act of 1976 (S. 3555)
contained the fo11ow1ng findings, inter alia:

Section 3(9) “Thefprocedures for promulgating standards, for
accepting products for testing, inspection, and certification,
and for insuring aggrieved parties due process are inadequate
and vary from organization to organization."”

Section 3(12) "Built-in safeguards to protect consumers and o
eliminate restraint of trade problems inherent in the standard-
ization process are lacking.”

Section 3(13) "The lack of a uniform policy with respect to
domestic standardization p011c1es has impeded the effectiveness
of the U.S. participation in international standardization
activities, which may have far-reaching consequences on balance
of trade and balance of payments.”

In a recent draft Of a:proposed study on this subject, the American

National Standards Institute {ANSI) states that: "we have no national*policy
with regard to standards and certification, no official Government policy or
position and only 1imited means of developing a cooperative Government-
private program to work effectively on behalf of U.S. international {and
national) trade and commercial interests," and further that "while there

has been a Government presence, organizational mechanisms and procedures

are seldom adequate to accommodate a vastly increased and 1nf1uent1a1

role for Government." _

Included within the general problem and as a manifestation of it is the

lack of a clear commitment to develop and_use-performance-type standards
whenever these may appropriately be substituted for certain standards of
design, mater1a]s or methods of manufacture which impede technological

innovation.

Concern: Lack of a clear cut, national product standards policy
inhibits economic growth and disserves public interest.

Possible Actions:

(2) Support the Purpose of Title I (National Standardization} of the
Voluntary Standards and Accred1tat1on Act of 1977 (S. 825}
but with certain modifications. _

This bill was introduced March 1, 1977. Title I provides for the development
of a uniform national standardization system for all standards and certifi-
cation activities undertaken by the private sector. In hearings on a similar
bi11, S. 3555, on June 21, 1975, the Department of Commerce indicated support
for the overa]1 purpose of T1t1e T -~ to assure that the public interest will
be protected and due process observed in the voluntary standards activities
carried out by the private sector. However, the Depearment expressed
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its concern about the rigorous regulatory framework of the bill and its
awkward procedures. In addition, the Interagency Committee on Standards .
Policy (chaired by Commerce) has prepared guidelines for the part1c1pat1on
by Federal agencies in private sector standards activities. - It is anti-
cipated that OMB will publish these guidelines in an OMB Circular, shortly.
While these guidelines are not a substitute for Title I of S. 825, they
are consistent with its objectives. Available information 1nd1cates that
the private sector standards community is strongly opposed to S. 825,

The Department of Commerce is now reviewing the provisions of S. 825 with
a view towards formulating a Department position.

(b) Prepare new legislation to establish a national po11cy for
maximizing the effectiveness of the U.S. product standards
effort, particularly that of the voluntary standards-setting
community. _ _

This approach results in (1) an opportunity for appropriate Federal funding
of priority standards projects, (2) an opportunity to strengthen the
national standards system by providing a solid basis for closer cooperation
between the public and private sector and for the Government to supply
appropriate guidance as this system develops, and {3) an opportunity to
cover related standards matters, such as the assurance of due process.

In preparing such legislation, the Government would work with key private
sector standards interests in order to arrive at a mutually satisfactory
resolution of important issues, and thereby maximize the efforts of the
private sector in the public interest. The new bill could be proposed as
an alternative to S. 825, or constitute the basis for suggested modifi-
cations to such a bill. :

(c)} Continue through the Interagency Committee on Standards Policy
(ICSP) to promote interagency cooperation and coordination w1th
the private sector.

Substantial progress on this front has been made since the ICSP was re-
established about a year and a half ago. This Committee provides the
only active Federal Government forum to exchange information on U.S.
standards policy and make Government-wide policy recommendations. No
significant disadvantages have been identified for this Committee's
continuance. Section 209(a} of S. 825 provides for the establishment
of an interagency committee on international standardization policy to
assist the Secretary of Commerce in his responsibilities under Title II
(International Standardization).

(d) Plan jointly with the private-sector standards community
{possibly through the ICSP) to identify present needs and
| their possible resolution.

Such an approach has the obvious advantages and disadvantages of any joint
private sector/Government undertaking. The principal advantage would be
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the possibility of arr1v1ng at mutally agreed solutions and recommendations;
the principal disadvantage may be that the recommended solutions lack
authority or are too weak. The standards community would probably be
favorable to the approach at this time. An earlier effort of this nature
produced a useful report -- the LaQue Report of 1965, the report of the

ad hoc Panel on Engineering and Commodity Standards.

5. Stimulation of Innovation through Federal Procurement Policy

Present procurement policy, as outlined in the Federal procurement regu-
lations, favors procurement made with maximum competition, using Federal
specifications, and the awarding of contracts to the low acquisition price
bidder. While these principles are designed to insure that Federal
procurement will be made in an open, fair, and honést manner, they tend to
result in the purchasing of products with the Towest common denominator
with respect to technology. On the other hand, use of procurement speci-
fications, while departing from the normal policies of procurement, can

at the same time satisfy the requirements of fair, open and honest procure-
ment and provide incentives to suppliers to bring technological inno-
vation to Government and commercial markets.

Federal procurement policy as a means for speeding diffusion and exploita-
tion of new technology is being addressed by the NBS Experimental Technology
Incentives Program (ETIP). Since ETIP's start three years ago, it has
successfully helped several agencies to incorporate routinely in ongoing
procurement much more cost-effective practices. ETIP's experiments are
being evaluated to determine if Federal procurement can be used as a lever
to accelerate technology diffusion in producing non-military items.

% Concern: Federal procurement policy in its present form does not adequately
| stimulate technological innovation even though some improvement
: , ~has_been acﬁieved recently.

Possible Actions:

(a) Rely on ETIP experimentation with Federal procurement policy to
foster policies favorable for innovation.

The procurement experiments of ETIP have demonstrated the possibility of
cost-effectively modifying the procurement practices by improved specifi-
cation establishment and by applying lTife cycle costing. It is planned
that future experiments should be in the area of value incentive provisions.
The ETIP experimentation mode of working closely with various agencies is
an effective means of introducing new procurement concepts to the agencies.

On the other hand, it remains to be seen if these experiments will foster
continuing innovation. The experiments are 1imited in size and scope, and
may not be the fastest means of implementing innovation- st1mu1at1nq
procurement practices throughout the Government.
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(b) Make creation and diffusion of innovations a more prominent
objective of all Federal procurement policy.

Over the Tong run, this policy might have a high social benefit-cost
ratio. :

It will probably meet with opposifion from beneficiaries of the present
policy. Before mandating a Government-wide policy, it would be wise to
determine through experimentation the best procedures to foliow.

Federd] Patent_Po1icy

The number of patented inventions resulting from Federal funding is very
small compared with the number generated by industry and not-for-profit
institutions with their own funds. See the figure below ,
which compares R&D expenditures by U.S. industry and by the Federai Govern-
ment with the number of patents obtained.* The small number of patents
resulting from Government funding is probably associated in part with the
different emphases in the aims and types of research conducted with Govern-
ment and industry funds, but may also be due in part to the small

Incentive provided by present Federal patent policy.

1975

.
3
i

U.S.COVERNMENT  ALLOTHER

*Although the number of patents obtained iq a given year depends in
part on R&D funding in previous years, in the figure both the number of
patents and R&D expenditures are given for the same year, 1975, since the
relative magnitudes of the expenditures in the Government and private
sectors have not changed appreciably over the last few years.
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Federal agencies vary widely in their treatment of the property rights to
inventions which result from Federally-funded contractor research and
development. For example, where the contractor has contributed substantial
amounts of money to the development of an invention, and where the invest-
ment of additional private risk capital is viewed as necessary to encourage
the commercial exploitation of the invention, the Department of Commerce may
permit the contractor to retain title to the invention, subject to royalty-
free license on behalf of the U.S. Government. The Tegislation establishing
NASA and ERDA envisions that the Government will normally acquire and retain
the full property rights, subject to the possibility of waiver to the con-
tractor. Other agencies routinely acquire and retain the full property
rights. Applied research and engineering executed within Federal labora-
tories in support of agency missions also generates U.S. Government-owned
patents. About 58 percent of Government-owned patents arise from U.S.
employee inventions.

The policy for obtaining protection abroad for Federally-funded inventions
is sketchy. Although a 1947 Executive Order designated the Secretary of
Commerce as the primary official to protect U.S. technology abroad by
obtaining foreign patent protection on Federally-owned inventions, untii

a year or two ago agencies generally ignored the order, and granted foreign
patent rights to their employees. The usual result has been the abandon-
ment of foreign patent protection; NASA and ERDA have been exceptions.

Presently, there are more than a score of statutory policies for handiing
the proprietary rights on inventions arising from Government-funded R&D.
Most of these policies mandate Federal ownership of the inventions. The
. great variety of policies is confusing to would-be contractors, and the
emphasis on Government ownership dissuades some well-qualified companies
from taking Government contracts. _

A bi1l has been drafted which would estabiish for the first time a uniform
Federal policy on patentable technology and other intellectual property
resulting from Federally-sponsored research and development. The draft

bill establishes policies for (1) the allocation of rights -to all inventions
(contractor and Federal employee) which result from Federal R&D programs,
(2) protection of these invention rights through domestic and foreign
patenting, and (3) licensing and commercialization of the patented and
related technology. The biil provides for contractors to retain owner-

ship of inventions resulting from Federally-sponsored research if they have
sufficient interest to seek patent protection and declare an intent to
commercialize the invention. The public interest is protected by reserving
strong march-in rights to the Government. Enactment of the draft bill would
repeal, amend, or abolish the numerous existing differing legislative and
Presidential Federal patent policies, and permit maximum utilization of the
technology resulting from current Federal R&D annual expenditures of
approximately $20 billion. .
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The draft bill, prepared by the Government Patent Policy Committee of the
Federal Council on Science and Technology, has been circulated by OMB to
the Executive Departments and agencies for official comment. Upon receipt
of the comments, they have and will be accommodated, as appropriate.

Concern: The great variety of existing Federal patent policies with their
emphasis on Government ownership of inventions is a hindrance

to the commercialization of technology developed with Government
funds.

Possible Actions:

(a) The Administration should introduce the draft bill developed by
‘the Government Patént Policy Committee.

The overwhelming majority of policy-level officials, both Presidential
appointees and career, now agree with the proposed bill. It is especially
noteworthy that the Department of Justice had indicated no objections to
the bill, overturning a Tongstanding policy position set forth in the 1947
Report of the Attorney General, at the Government Patent Policy Committee
level but did so during the OMB clearance procedure.

(b) Take no action.

The chances .are increasing that the House Committee on Science and Tech-
nology, which held hearings on this subject during the closing days of
the Tast session, will itself sponsor legislation in this area, thereby
reducing the Executive Branch's influence on the content of patent policy.

There are relatively few commercial uses made of Government-owned inventions.
In order for a U.S. Government-owned patent to be used by a company, a
Ticense must be issued. A tiny fraction of U.S. Government-owned patents
available for licensing are actually Ticensed (see figure on following page).

A partial reason for the lack of commercialization is simple lack of aware-
ness on the part of potential users of the invention; a year-old NTIS
program utilizing newsletters, seminars, and exhibits has multiplied several-
fold the private sector's awareness level. This program is continuing.
Another reason commercialization is no risk is the presumed complexity

and uncertainty of getting a license to exploit the invention; the Govern-
ment Patent Policy Committee is sponsoring a new patent b111 which will
alleviate the problem. ' :

Perhaps the major reason so few patents issue from U.S. Government-funded
R&D is that Government inventions are usually not developed sufficiently
to allow a reasonable assessment of commercial potential. Most inventions
thus remain in the idea or bench-scale stage. Even those inventions which
are fully left undeveloped for other possible applications (e.g., vehicle
traffic control). Yet the history of technology has many instances where
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U.S. GOVERNMENT OWNED PATENTS
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an invention first applied in one field reaches its maximum potential in
another. field, frequently after considerable time has elapsed {(e.g.,
although the same technology is used for ice-making and space cooling,
ice-making had far less impact on U.S. economic development than has
ajr-conditioning).

Concern: Most Government-owned inventions are not commercialized,
indeed much Government-funded R&D 1$ not exploited for
patentable inventions, so that U.S. taxpayers do not obtain
an adequate return on their investmént in R&D.

Possible Actions:

(a) Continue the present NTIS program alerting potential users to
the exjstence of Government-owned inventions at present funding
and staff Tevel. -




- 74 -

The NTIS newsletter is se]f-supporting, but relies heavily on other
Federal agencies to collect and organize information about their inven-
tions. Foreign filing on selected inventions is very small; NTIS will
file 25 inventions abroad in FY 1977. The number is 11m1ted by agency
premature disclosure of the inventions. NTIS Ticensing of Government-
owned inventions has begun on a small scale, but the activity is 11m1ted
by portfolio size and quality, and by NTIS staff size.

This act1on would result in a $low growth in commercialization of Govern-
ment-owned inventions. Some agencies have reported greater Ticensing
activity as a result of NTIS promotion. However, the program has Timited
potential because of the undeveloped state of most Government-owned
inventions.

(b) Fund the commercialization of selected Government-owned jnventions.

This action would embrace two somewhat different functions: developing the
invention to a prototype stage, where commercial potential could be
assessed with reasonable risks; and further promoting its commercialization
by sharing start-up costs with the commercial exploiter.

Major disadvantages to this action, other than the money and staff to
administer it are:

¢ the deep-rooted suspicious and "you go your way; I'11 go mine"
attitudes between Government and industry;

° the dogma that inventions resulting from U.S. Government R&D
should be public property, regard]ess of whether this actually
results in non-use; and

® the administrative requirements in managing such a program, which
would be similar in size and scope to the largest of private U.S.
R&D enterprises.

However, the DoC has been directed by the President to develop plans for
more aggressive exploitation of Government-owned inventions, and actions
similar to this proposal are becoming routine governmental functions in
other nations.

A Government-sponsored invention development and licensing function is
performed in every other industrialized nation, and in many of the semi-
industrialized nations (e.g., Mexico). The organization performing this
function usually obtains proprietary rights to inventions arising out of
Government-funded laboratories and frequently assists in the development
of privately-sponsored inventions, with a sharing of rights. These
nations have set up independent corporations for this purpose because

R&D performers ysually give this function Tittle or no attention, and the
need for management flexibility in a commercial sense.
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A variety of financing arrangements are used in other countries to
support the development of inventions; including grants, loans, grants
convertible to loans in the event of successful projects, and Toans
convertible to grants in the event of unsuccessful projects.

Such organizations have been successful. Some of them have been very
successful, such as ANVAR of France, and its counterpart in Australia.
ANVAR consummated nearly as many royalty-bearing Ticenses in 1975 {many
in the U.S.) as all U.S. Government agencies did without royalty, and was
completely self-sustaining. The Research and Development Corporation of
Japan, a newer organization, is 2/3 self-sustaining on a budget of $10
million. The first of all these agencies, the National Research and
Development Council (U.K.) continues to have a record of success.
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DIFFUSION AND UTILIZATION OF TECHNOLOGY INTERNATIONALLY

The diffusion and utilization of technology to serve foreign policy objectives
sometimes is in conflict with domestic policy objectives, but this situation
is not peculiar to technology. Rather it s the inevitable result of the

need to adjust policies to accommodate rapidly-changing technology within the
U.S. and the uncontrollable advances and developments of technology in both
communist and non-communist countries. Many benefits accrue to the U.S.

from international technology transfer and exchange.

U.S. Government attitudes toward international technology relations have,
among other things, Ted to practices:

° to maintain the freest possible flow of teéhno1ogy across national
boundaries, while recognizing that most U.S. technology is owned not
by the Government, but by private parties;

to protect supplies of materials essential to U.S. manufacturing and
the domestic economy;

to exchange technology with deve1oped countries friendly to the U.S.
for strengthening of their and our domestic economies;

to exchange, to a 1imited degree, technology with many communist
countries for reducing potential conflict by strengthening their and
our domestic economies;

to promote international trade, among all nations with whom we have
normal relations, and especially U.S. exports of technology-intensive
products (including agricultural products};

° to enhance the effectiveness of the United Nations and its affiliated
organizations, such as WIPO -~ World Intellectual {patents and copy-
rights) Property Organization -- and UNIDO -- United Nations Industrial
Development Organization; and

to assist the governments of less-developed countries (LDC's) to im-
prove the well-being of their citizens by increased use of technology.

U.S. technology utilization by friendly, but trade-competitive, nations is
subject to what some regard as conflicting pressures: the domestic need to
increase job opportunities versus the traditional free-flow of technological
information and know-how from the U.S.

In the following, the elements of U.S. technology policy relating to the
diffusion and utilization of technology for international advantage are
discussed under four headings:
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A. Export promotion of technology-intensive products,
B. Export control of design and manufacturing technology,
€. Technological support of LDC's, and '
D. International standards.

Export Promotion of Téchnplogy-lntensive'Products

Despite the fact that the Department of Commerce (DoC) has active export
promotion programs underway, some technology-intensive industries com-
plain that the U.S. Government effort in this area is inadequate. It is
charged that the U.S. programs fall far short of those of other indus-
trialized nations in (i) market identification and analyses, (ii) active
participation in promotional activities, (iii) cooperation in export
control processes, and (iv) competitive financing policies. In the recent
study of the telecommunications industry conducted by the Office of Science
and Technology,* several recommendations were made by companies for im-
proving our export promotion activities [35].

Concern: No integrated system presently exists either for determining
U.S. and foreign barriers, in particular non-tariff barriers,
to increased U.S. exports of technology-intensive products, or
for formulating coordinated steps toward lowering those barriers,
including rejection of any unnecessary proposed new controls, as
well as removal of any unnecessary present ones which restrict
the export of products.

Possible Actions:

(a) Establish a policy board for export control, including the
international transfer of technology per se. The board
would be composed of the President's Science Advisar, Director
of the National Security Council, DHrector of Defense Research
and Engineering, Assistant Secretary of Commerce for Science
and Technology, Assistant Secretary of State for Oceans and
International Environmental and Scientific Affairs, Deputy
Administrator of the Energy Research and Development Adminis-
tration (ERDA), Deputy Administrator of NASA, and the Natjonal
Intelligence Officer for Economics of the Directorate of
Central Intelligence, from among whom the President would
appoint a chairman. The board would establish a working group
composed of carefully selected individuals from the Government
and private sector who would aid in developing positions on
broad policy issues. In addition, the board would establish a
set of joint Government/industry committees of experts encom-

*This study may be obtained from the Office of Telecommunications,
Department of Commerce.
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passing all the technologies in the three major areas of
export concern - military praoducts, nuclear power, and com-
mercial technology-intensive products. These committees would
provide specific scientific and technical advice to the policy
board regarding the products requiring validated Ticenses.

The board would establish the technological quidelines for use
by the agencies responsible for administering the controls.
ATl existing Department of Defense (DoD) and DoC committees,
whose functions would be replaced by thissingle interagency
board with its coordinated set of Government/industry advisory
committees, would be abolished.

The establishment of committees, one for each relevant technology and each
composed of experts from both Government and industry in a highly special-
ized field, would enable the proper expertise to be applied to the diffi-
cult questions of the technologies that should be controlled and those
that should be decontrolled. It may be difficult initially to establish
committees with non-overlapping assignments as well as to develop clear
criteria for export control decisions, but industry has considerable
motivation not only to participate, but also to expedite success. Having
the expert committees report to an interagency policy board would

avoid the current overlap of efforts underway in DoD (in International

Scientific Affairs and the Directorate of Defense Research and Engineering)
and DoC [in the Domestic and International Business Administration (DIBA)

O0ffice of Export Administration {OEA)T and elevate the guidance to the
Executive Office of the President where interagency disputes are normally
settled. The ongoing assessments would provide for generating timely
recommendations to the agencies responsible for administering controls in
DoC, Department of State and NRC/ERDA on what technologies should be more
tightly controlled and what products should be dropped from lists of items
requiring the exporter to obtain U.S. Government approval. This “"expert
committees"” mechanism would relieve OEA of the necessity for fundamental
technical assessment {for which it is ill-equipped since DIBA is not a
technology-based organization) so that OEA could concentrate its tradi-
tionally 1imited and overworked resources on its administrative respon-
sibilities. The same benefits would be expected to accrue to the other
administering agencies. :

(b) Negotiate a shortened International Export Control Coordinating
Committee (CoCom) List and a streamlined means for keeping it
updated. Both a shorter current List and a systematic method
for keeping it in step with technological advances would be
expected to result from implementing (a).

From this effort would come a revised CoCom List to provide U.S. manu-
facturers and exporters with improved guidance for their marketing efforts
to both conmunist and non-communist countries.

(¢} Develop new DoC program{s) to achieve, for selected industrial
sectors, a sound assessment of the relative level internation-
ally of technologies, and the direction and velocity of their
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progress toward applications in order to provide aid to
industry in planning what products to export.

un1que1y qualified to:

Z make assessments of worldwide industrial technology needs;

On the

bring together public/private sector international forecasting
capabilities to supply these needs. (for example, by utilizing
the results of market research);

project major technology-intensive products of the future and
evaluate the likelihood of possible barriers to their export
being imposed; and

analyze U.S. product standards and their suitability for world
markets.

other hand, such DoC programs will face difficulties:
fragmentation of industry into many sectors, and

distrust on the part of industry because of perception that the
Government's interest is primarily regulatory.

(d) Assist industry -- particularly firms shifting from military-

related to industrial, technology-intensive products -— to
achieve expanded export levels through improved market identi-
flcat1on and'analyses, better FederaT promotional pract1ces,

This assumes there will be joint studies by Government and industry
related to balance of payments, barter, and offset, It further assumes
that if the Government does not speak up forcefully for more open
policies, foreign government protective measures will increase. A well-
defined Government commitment to the 1ncrease in technology-intensive
exports is advocated.

Contraindfcations are:

o @ 0

° Tower production costs abroad,

differences between U.S. and foreign product standards [See (c)above],
foreign government bias toward domestic purchases,

export subsidies of foreign governments and other non-tariff
harriers,

transfer of U.S. production abroad by mu1t1nat10na1 corporations,

and

foreign government insistence that continued U.S. procurement be

tied to foreign replacement and spare parts production (e.g.,

_alrcraft industry).

(e) Improve existing means by which Govérnment and industry to-

gether can develop a more effactive international trade
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strateqy that'accommOdates the increasingly expanded emphasis

Because the export 1licensing process is currently decentralized and
allied responsibilities are diffused throughout the Government, industry
is often frustrated when trying to elicit sound, timely governmental
guidance or responses. Needed is a more effective means to provide
manufacturers' views and those of the service industries to be heard by
the Government as it develops policies and prepares positions or state-
ments it places before international bodies. The proposed po11cy

board [(a) above] would, if successful, meet this need.

Also needed are a library of translated foreign product standards and
specifications, a current log of bidding results on the Targer foreign
contracts, a compilation of regulatory decisions bearing on international
trade, and a worldwide technology directory. The 0ffice of Product
Standards in DoC could expand its services to meet these needs.

Opposition may be voiced on several bases:

® Maintenance of a complete central information pcint in the face
of fragmented governmental responsibi1ities will be difficult.

° There are too many part1es involved to permit agreement on the
concept,

- (f) Continue the efforts to simplify the various export licensing
procedures of DoC, Department of State and NRC/ERDA, and so
lessen the delays encountered by exporters.

This assumes an active effort by the Administration to move toward a
more-nearly free trade policy and to implement as rapidly as possible
present DoD efforts to focus national security controls on design and
manufacturing technology, rather than on products. An inadequately
defined Administration position on international trade policy affecting
technology and inadequate DoD allocation of resources to support DoC's
QEA efforts to provide exporters with good service are the major reasons
for the current delays (up to as long as 18 months) in the issuance of
commercial product export licenses. The absence of clearly-defined DoD
technical guidance makes it impossible for DoC to provide U.S.

exporters with valid advice for developing marketing pTans in many
potential markets. Furthermore, the delays in issuing licenses create anun-
certainty regarding shipment times to markets in countries where payment
and other problems exist. In several other countries where comparable
licensing requirements apply, the delays and uncertainties are sub-
stantially reduced; hence U.S. exporters are placed frequently at a
competitive disadvantage.
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{g) Improve the financing policies of the Export-Import Bank.

Although the Ex-Im Bank has offered to reduce its rates to meet lower
rates of foreign lending institutions, often it does not learn of the
lower foreign offers in time to adjust its rates.

In the past, Ex-Im Bank financing has not been used because the interest
rates were too high compared to those available in major European nations
and Japan which are vigorously seeking world markets. Further, Ex~Im
Bank does not get involved early enough in the contract negotiations
because it does not discuss financing until there is a signed contract,
despite the fact that prospective buyers are not going to sign contracts
until they are assured the financing is there. Indicated Ex-Im Bank
improvements, therefore, are reduced response time and improved com-
petitiveness in its lending rates.

Export Control of Désign and Manufacturing Technology

Current Federal policies and mechanisms related to the control of arms,
nuclear-related articles and materials, commercial technology-intensive
products of strategic military significance and all technology associated
with these products are sketched below.

° Techn1ca1 data commonly used in general education and all other
publicly available technical data that do not relate signifi-
cantly to design, production, or utilization of specific products
or industrial processes, including data usually contained in
patent applications in U.S. and other countries:

- no restrictions.

® Unclassified technical data developed at U.S. Government's expense,
independent of whether they are related to design, production or
utilization of specific products or industrial processes:

- The U.S. Government considers these data to be available inter-
nationally in the traditional "free flow of ideas" and:

-- Permits the export of such data to all non-communist
countries, usually - at Teast until recently - free of
any charge to the recipient. In the future, such trans-
fer may be subject to some "R&D recoupment fee."™ This
policy was promulgated by President Kennedy's memorandum
on U.S. Government patent policy of October 10, 1963 which
stated in part:

“The public interest is...served by sharing of benefits
of Government-financed research and development with
fore1gn countries to a degree consistent with foreign
policy."
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-~ Permits the export of such data to communist countries
and Southern Rhodes1a if approved by OEA validated
1icense.

® Export of technical data related to the manufacture of products
subject to control Esuch products are specified in the Commodity
“Control List (CCL)]:

- OEA authorizes the export of all non-military technical data
to non-communist countries under various licensing procedures
provided, however, that in specified cases the recipient in
the foreign country assures the U.S. exporter that it wiil not
reexport either the products resulting from the technical data
or the technical data themselves to communist countries without
prior specific authorization of DoC. Exports to communist
countries are subject to case-by-case approval. Present policy
calls for a ban on approval of such exports tg Southern Rhodesia,
Cuba, Vietnam, Cambodia and North Korea.

° Classified technical data:

- No transfer or export of such data may be effected unless
specific approval is granted by the Department of State,
DoD, and NRC/ERDA. -

® Unclasified techn1ca1'data related to arms, ammunition and imple-
ments of war as descr1bed in the Munitions List of the Department
of State:

- A11 such data are embargoed to communist countries and a specific
license is required to all destinations from the Office of Muni-
tions Control.

° Unclassified technical data related to nuclear articles, nuclear
materials or other nuclear technology:

- A11 such data are embargoed to communist countries and specific
licenses are required to all destinations either by OEA or by
NRC. Furthermore, in all cases the Department of State must
review and approve the proposed export.

For the most part, these current policies on international technology
transfer, exchange and control are based upon the dominant U.S. pcsition
at the end of World War II. In that era, because of its significant tech-
nological lead, particularly with reference to the USSR, Germany and
Japan, the U.S. was able to impose restrictions not on]y on U.S. exports
to communist countries but also on those of our aliies. Under the 195]
Battle Act, the export of arms, ammunition and implements of war and any
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industrial/commercial products and materials capable of producing such
military articles, as well as all related technical data, was prohibited
to specific communist countries. Policy implementation of the Battle
Act was more specifically implemented in the 1954 Mutual Security
Assistance Act,and the present informal consulting procedures with our
?ng ?11ies and Japan {CoCom) are continued today under these 1951 and

54 Taws.

Although revisions of the Export Control Act require that the U.S. move
toward imposing controls only at internationally-agreed levels and that
controls should be removed from products available from other foreign
countries, there has never been an adequate effort to assess technology
developments in non-communist countries in order to determine what modi-
fications should be made in the CCL. The mere fact that an exporter
claims a particular product is produced in some other country, whether
in or outside of CoCom, is not sufficient basis for approving the export
of the product from the U.S. to a communist country. There is no
systematic assessment by the Government, however, to determine the
quality and quantity of foreign availability of technology-intensive

| products. Examination of items on the CCL or CoCom List show that :some

| are of minor military significance to the USSR or are available in com-

parable quality and sufficient quantity from other countries.

International trade po11cy negotiations have not provided for a
sufficiently free flow of technological products, including what the

U.S. considers are valid markets for its commercial products. Many U.S.
manufacturers, therefore, have had no alternative but to establish foreign
manufacturing facilities or to license their technology in order to gain
access to growing foreign markets. This is particularly true for the
technology-intensive Droducts, for which the markets outside of the U.S.
are at Teast 25 percent, and in many cases as much as 80 percent, of some
U.S. manufacturer's total annual production. This growth of international
markets and competition is also taking place in the military and nuclear
product area as well. Thus, vigorous efforts must now be made by U.S,
international trade negotiators to assure U.S. manufacturers a reasonable
share of foreign markets in return for acceptance by the U.S. of sharing
our domestic markets with foreign competitors.

The present Tack of attention by the Government's technical community to
the existing control procedures over design and manufacturing technology
to non-communist countries, related to military, nuclear and commercial
technology-intensive products, has minimized the ability of the U.,S. and
its allies to maintain the technological superiority over the USSR we
traditionally had. The unnecessary restrictions on U.S. exports of
technology-intensive products, combined with the relatively uncontrolled
transfer of technology to non-communist countries, may be a factor
leading toward the reduction in U.S. employment by some industries which
are also facing reduced military requirements.




-84 -

An element in the technology export control problem is the question of
whether it is in the long-term interest of the U.S. to export freely
technology per_se, as distinct from the export of products embodying

the technology. U.S. manufacturers primarily manufacture products for
sale and only incidentally are in the Busines of exporting technology
and technical data. In some cases it is necessary for the U.S. manu-
facturer to establish a foreign market position for the export of
products by agreeing to transfer a certain amount of the production

to the foreign country. Whether the Government is able to impose a
licensing process which will effectively provide valid technical
guidance and control depends upon whether the Government has competent
technical expertise informed about the foreign technology capabilities
and foreign market conditions facing U.S. manufacturers and exporters.
In the absence of prompt, competent U.S. Government guidance, including
that affecting national security and nuclear proliferation considerations,
U.S. industry has no alternative but to seek arrangements abroad for the
production or licensing of its products in order to secure an expanded
base for profitable business development.

Concern: No Government agency is responsible for the continuing assess-
ment of foreign technology developments in pon-communist
countries. This omission contributes to present export
controls inadequately protecting national security
and economic interests that 1nv01ve ¢ritical design and manu-
facturing technology.

Possible Actions:

(a) Estahlish the fnteragency board described in A(a).

.In the process oF its establishing technological guide]inés for use by
the control administering agencies, design and manufacturirg technology
per se requirina validated licenses would be identified.

(b) Require DoD to provide a continuing technical assessment of
its position vis-a-vis the USSR, or other potential adver-
saries, and jdentify for DoC those areas of commercial tech-
nology which 1t recommends for control to all foreigh destin-
atiohs. This would be accomplished in the course of the
board's work if A(a) and B(a) are implemented,

Present U.S. export controls are administered by DoC and the State
Department, both of which consult with DoD as to possible military or
other strategic implications. There is presently no requirement

or formal procedure, however, for DoD to provide technical criteria or
policy guidance in advance to either Department. Thus, decisions can

o
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only be made on a case-by-case basis. One of the recommendations of the

recent study by the Defense Science Board [39] was that such a continuing
responsibility should be established within DoD. No endorsement of such

action has been made by any other Department or the President,

{(c) Establish within the Science and Technology Secretariat of
DoC (See Appendix D, I) a capability for the analysis of
technology developments in non-communist countries, based
upon information available from Government and industry
sources, to assess if more control of technology per se —-
particularly military-related technology which could become
commercially significant -- is advisable. This DoC activity
could provide analyses to the interagency board described in
Ala) and B(a). _

At present, various uncoordinated activities by U.S. military, intelli-
gence and other Government agencies are directed to the collection of
technical information on commercial and military production capabilities
outside of the U.S. While the Central Intelligence Agency has the
primary responsibility for foreign intelligence gathering, its main res-
ponsibility is to focus on developments within the borders of potential
military adversaries. All U.S. manufacturers actively engaged in ex-
porting are continuously and independently assessing foreign market
potentials and the strength of their foreign competitors. Some opposition
may arise to this new role for DoC. Nevertheless, the existence of such
an assessment capability could constitute a far more effective and
efficient means than the current fragmented approach in jdentifying and
protecting U.S. interests.

(d) Determine the consequences of making all exports of U.S.
“frontier" technology per se (i.e., data and know-how related
to the design and/or production of specific militarily-signi-
ficant products or processes) subject to Government approval
{(validated license} based on the potential jmpact on the balance
of payments, employment opportunities, national security, and the
U.S. responsibility vis-a-vis the political, strategic, and
economic interests of the international community.

This additional control would be aimed at minimizing any loss of U.S.
product exports and jobs associated with the accelerated buildup of
foreign competition with U.S. technology. It would meet with opposition
by U.S. multinationals. However, if accompanied by significant reduced
control on products, as expected if (a) 1is implemented, the favor-

able reaction toward increasing revenues through the more lucrative
product sales might overwhelm objections. This new control could result
in economic and political retaliation by affected foreign governments.
It might also slow down the export process. A systematic study of the
type the proposed Industrial Technical Analysis Office (Appendix D, 1)
could make is desirable to provide policy-makers with data and analysis
to back up philosophical discussions on this matter.
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Technological Support of Lesé-Developed Countries

Since World War II, the U.S. has contributed technical and financial
assistance to the nations of the Third World. This assistance Qas many
forms: financial grants, technical advice, training in U.S. univer-
sities, military assistance, funding for multilateral agencies (such'

as the United Nations Development Program, the World Bank, the Inter-
national Monetary Fund, the InterAmerican Bank, and others), provision

of food, the Peace Corps, and research in American institutions to solve
technical problems of the Third World. NASA, USDA, ERDA, NBS, HEW, and EPA
have assisted these nations for many years in obtaining access to the
worldwide pool of space, agriculture, nuclear energy, product standards,
health care, and environmental technologies. More recently, NTIS‘has
helped these countries create effective general technology extension
services. Although there is some uneasiness that U.S. technology
assistance to LDC's will result eventually in loss of U.S. export‘markets,
the Federal policy remains supportive of U.S. technology utilization by
LDC's. _ :

As the economies of the other industrialized countries improve, they too
become major contributors to the worldwide assistance program. At the
present, many Western European countries contribute a substantially
larger share of their GNP to Third World development than does the U.S.

Substantial though the total assistance effort may be, the Tess-developed
countries are saying it is not enough and are vigorously demanding the
creation of a "New Economic Order," in which their share of the worid's
goods will be larger.

A major feature of these demands is improved access to commercially
important technology on terms more favorable to their industrial firms
than has been customary in the past. They demand that the U.S. Govern-
ment regulate the behavior of U.S. industrial firms engaged in inter-
national trade; that the U.S. Government devote a certain fraction of
its R&D expenditures to solution of LDC problems; that the U.S. increase
its funding for financial and technical assistance that will help develop
the technological infrastructure of the LDC's; and that the U.S. Govern-
ment make American technology readily available. Some of the actions
requested are not within the authority of the U.S. Government, under
present law, to grant. Others will require Congressional action on
appropriations that may be politically unacceptable. New Federal
actions, however, could help LDC's progress toward their technological
goals, improve the international political climate and help develop
mutually profitable trading partnerships between the U.S. and LDC's.

" Concern: A program of technological aid to LDC's needs to be developed
which contributes to the progress of LDC's and s consistent
with the economic needs of the U.S. free enterprise system.
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Possibie Actions:

(a) Participate more actively in the international effort to
develop a mutudally agreeable "Code of Behavior" for multi-
national corgorat1ons and to éncourage mu1t1nat1ona1 cor-
poratTOns to invest in LDC S.

Success in reaching a mutua11y agreeable code would reduce the acri-
monious tone of many governmental and non-governmental negotiations,
promote international trade, and heighten international cooperation
in other fields. If agreement is really impossible, because of
differences in philosophy, continued discussion of the issues, parti-
cularly with the U.S. Government as an active part1c1pant could
exacerbate already difficult relationships.

(b) Organize additional U.S./LDC joint commissions for
mutually beneficial economic and technological
colTaboration.

Such commissions provide a framework on which an action program can be
based; that is, they are a mechanism for identifying projects of joint
interest and for carrying them out. Experience with the commissions
established thus far is not encouraginy; they are slow, bound up in red
tape, and not action-oriented. We should Tearn how to make the existing
ones more effective, as a prelude to initiating new commissions.

(c) Organize consortia of developed countries to participate
JointTy in commission-type programs for economic and social
development with specific LDC's.

Such a commission would share the total effort among several countries
and may produce innovative ideas for development. On the other hand,
reaching agreement in a finite time among the participating developed
countries on how to share costs and benefits would be nearly impossible,
and such a commission would certainly be more cumbersome and slower to
act than a bilateral commission.

(d) Work through the World Bank to plan and execute the
Tndustrial development of Third Worid countries.

The World Bank is a highly respected, effective organization and its
intervention would be well-received. Problems with this actions are:
the resources of the World Bank are already fully committed; the manage-
ment of the Bank would say that they already assist economic develop-
ment through their loan programs and the most urgent need is additional
capital for investment; and UY.S. priorities would be on]y one set among
many that would be considered by the Bank.
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(e) Expand the level of support for technological development in
traditional ways.

The many existing channels for technological support, while not alto-
gether efficient, are in place and can be used readily. This option
may also prove the Teast expensive for the U.S. A disadvantage is that
support for technological development is given a low priority in the
programs of the existing channels, particularly in U.S. AID, where tech-
-nological development is not one of the areas specified by Congress for
AID action. Further, the traditional multilateral mechanisms have not
demonstrated adequate effectiveness in such projects.

(f) Promote mutually advantageous cooperation in industrial R&D
not peing pursued by U.S. private interests.

Duplication of expensive projects could be minimized, while the U.S.
could get some return from possibly urnique resources (climate, minerals,
skills) in the LDC's. On the other hand, choice of projects to satisfy
all conditions could be difficult; to avoid conflict with U.S. private
interests, the projects chosen could be expensive or those with low
probability of success.

{g) Assist technological infrastructure development in LDC's.

Relatively small U.S. resources of money and manpower are required, while
the ability of LDC's to undertake many kinds of technological enterprise
is substantially enhanced. The disadvantage is that establishment of
broad infrastructure may divert LDC resources from projects with more
immediate payoff.

In all of the foregoing, the U.S. private sector should be an active
participant in developing policies which aid the LDC's while protecting
the interests of the private sector.

International Product Standards

The rapid growth of technology has resulted in the proliferation of
foreign national product standards which may form technical barriers to
international trade of U.S. products. For example, different standards
for sweep and timing in TV receivers require costly modification of
U.S.-made TV's before they can be sold in Europe; hence, U.5. exports
of TV's to Europe are negligible.

The development of international standards to reduce the incidence of
standards-related trade barriers is accelerating, yet there is a need

for at least 10,000 more such standards. The increasing 1ikelihood

of national adoption of these international standards could prove trouble-
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some for U.S. export (and import) interests if such standards are incom-
patible with U.S. standards and eng1neer1ng practices. International
standards can become referenced in foreign government regulations and
government procurement specifications. The proposed GATT (General
Agreement on Tariffs and Trade} Standards Code would give added impetus
to national adoption of international standards. Their adoption by
developing countries is especially probable. A preliminary study by the
National Bureau of Standards found that 52 percent of U.S. exports are
highly sens1t1ve to product standards.

Our pr1nc1pa1 trad1ng competitors are devot1ng cons1derab1e resources

to ensuring the compatibility of international standards with their

own engineering practices. The Japanese government provides 100 percent
of the income of the Japanese member of the principal international
standards-writing organization (the Inernational Organization for
Standardization); the French government provides about 50 percent.

The U.S. Government neither financially supports the U.S. member (the
American National Standards Institute) nor officially recognizes it for
this important responsibility.

Concern: U.S. trade interests are likely to suffer unless the U.S.
15 more effective in development of international product
standards.

Possible Actions:

(a) Propose a joint Federal/private sector study to identify
U.S. needs in the international standards area, assess
existing measures to meet these needs., and prepare an action
plan_to meet unfulfilled needs.

Gaining the positive cooperation of key private sector standards interests
would be important. This could prove difficult in view of Timited re-
sources in both the Federal and private sectors, and the possible fear
by private sector standards interests that such an effort could become

a forerunner of unwanted Federal interference in U.S. participation in
non-treaty international standards organizations. In any event, the
identification of specific problem areas is a necessary step in an
attempt to strengthen U.S. effectiveness in international standards
activities. The Interagency Committee on Standards Policy (ICSP),
chaired by the Department of Commerce Deputy Assistant Secretary for
Product Standards, should consider such a study and explore its possible
implementation with the private sector.
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(b) Support Title II (International Standardization) of the
Voluntary Standards and Accreditation Act of 1977 (S. 825),
but with certain modifications.

Title II provides a framework to strengthen U.S. effectiveness in inter-
national standardization activities. This bill was introduced March 1,
1977. In testimony last year on S. 3555, a similar bill, the Department
of Commerce indicated support for the concept of Title II but indicated
that its provisions should be carefully analyzed and redrafted to reflect
criticisms directed at an earlier bill (S. 1761, the "International Volun-
tary Standards Cooperation Act of 1973") on this subject.

The Department of Cdmmerce is now reviewing the provisions of S. 825 with
a view toward formulating a Department position.
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VI. RECOMMENDATIONS FOR AN IMPROVED NATIONAL TECHNOLOGY POLICY

The major elements of U.S. Federal technology policy affecting economic
growth have been discussed in Sections III-V. That discussion reveals
the lack of broadly-based, systematic, and continuous planning towards

a coordinated, national technology policy. Many elements of policy

have been carefully conceived and executed with consideration of potential
national impact. Others have apparently developed without such planning
and without coordination among agencies.

This pluralistic development of the eiements of Federal technO]ogy policy

has Ted to a technology utilization that has produced very impressive

results. Nevertheless, since the U.S. must determine the national interest
out of a mix of often conflicting and contradictory goals of re?at1ve1y narrow-
interest groups, the lack of adequate national policy planning in the

rapidly changing field of technology is damaging. In particular, the
uncertainties associated with the absence of a solid definition and

reasonable degree of continuity of Federal technology policy can result

in a reduction of the private sector's interest and investment in tech-
nological innovation.

Several possible actions which would contribute to a coherent national
technology policy have been discussed in Sections III-V. Some of these
are new, while others are being partially implemented. The Tatter can

be adequately implemented by continuation and/or straightforward expansion
of ongoing programs.

Adequate mechanisms are in place for improving some elements of national
policy:

® A continuing dialogue involving the Departments of Commerce and
Justice and the Office of Management and Budget is aimed at
improving the patent system.

° Concern for basic R&D support and skilled S&T manpower development
are part of the statutory respons1b111ty of the new Office of
Science and Technology Policy in the Executive 0ff1ce of the
President.

° The improvement of information services is being pursued by the
National Technical Information Service, NASA, the Department of
Defense, the Department of Agriculture, the Energy Research and
Development Administration, and other agencies.

° A uniform Federal patent policy bill has been drafted by an inter-
agency committee, a bill which would greatly improve this element
of national technology policy.
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The DoC has programs underway in many areas that form what could be
integrated into a more adequate natiecnal policy:

° Consumer. technology is being addressed by the Office of Product
Standards and the National Bureau of Standards through new appliance
energy efficiency, 1aboratory accreditation, and consumer product

_ 1abeling programs.

o Standards activities thatfimpact on two significant barriers to
innovation, namely a fragmented market and uncertainty, are the
concern of the National Bureau of Standards.

° Federal procurement policies are being improved through the NBS
Experimental Technology Incentives Program.

° The commercialization of selected Government inventions 1s being
promoted through the National Technical Information Service.

° The Office of Product Standards is involved in international
standards generation.

Some further measures that can be taken by the Department of Commerce to
serve more adequately in the Executive Branch as a focal point for techno-
‘logical innovation are discussed in Appendix D. UWe believe the following
would contribute significantly to improved policy:

Industrial Technology Analysis Office (Appendix D, I)*

Every proposed national policy, whether or not obviously technology
related, should be evaluated for its potential impact on technology.
The means for such analyses are lacking. An industrial technology
analysis office should be established immediately in DoC. This
office would evaluate proposed U.S. Government actions against the
goal of U.S. technology policy to maximize the capacity to create
and utilize technology for accomplishing national objectives. It
would perform analyses of:

° technico-economic indicators related to -economic and industrial
growth and productivity;

° technological factors in foreign trade and direct foreign invest-
ment, inciuding costs and benefits of technology transfer;

° pesources (manpower, Capita], etc.) applied to the generation and
acquisition of technology:

° effectiveness of various governmental policies in promoting the
Nation's technological health; .




- 93 -

° legal, regulatory, institutional and other barriers to technolo-
gical innovation; and

° social cost-benefits of currently debated or anticipated major
“technological developments.

In 1976 the President's Technology Advisory Group on the Contributions
j of Technology to Economic Strength requested the Vice President and the
| Secretary of Commerce to form such an office immediately in the Depart-
ment of Commerce. We strongly endorse this recommendation

In addition, we would iike to suggest the following areas for priority
attention:

Industria? R&D (Section III, A)

Some types of industrial R&D of high potential social value are not
being performed because the economic rewards to individual companies
are not great enough and the risks and costs are too high. The

! Federal Government should investigate direct (grants, loans, etc.)

| and indirect (tax, regulation, etc.) means of promoting the needed
technological innovation in the private sector.

Modification of regulatory inhibitions on innovation (Section IV, A, 1)
The present regulatory climate contains unnecessary disincentives for
technological innovation. Under the Office of Science and Technology
Policy teadership, actions should be undertaken to strengthen the
required data base, and to develop more appropriate mechanisms for
deciding on acceptable risks and developing optimum regulatory
strategies. Also, more adequate assessments of the probable impacts
on technological innovation, as well as costs vs. benefits of such
regulatory strategies, are needed.

Improving the climate for starting technology-based enterprises
{Section 1V, B)

The U.S. economy is losing a trad1t10na1 growth stimulus because the
present tax and regulatory climate is not conducive to the start-up
of new advanced-technology companies. The Departments of Commerce
and Treasury should work with the Securities and Exchange Commission
to investigate a variety of possible remedial actions.

Innovation information for state and local governments (Section IV, C, 2)
: The present scattered Federal Government pilot programs aimed at pro-
i viding innovation information to state and local governments are not
; adequate to supply the needs and to capitalize on the potential for
productivity increases in these sectors. The existing demonstration
projects should be administratively consolidated and strengthened.

Export promotion of teéhno]ogynintensive products (Section V, A)
The economic benefits of technology-intensive products exported from
the U.S. are being less and less fully realized. Additional foreign
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markets must be developed for nonmilitary technology products. This
is especially necessary to create employment opportunities to com-
pensate for those that may be lost if foreign military sales by U.S.
aerospace and defense-related industries are reduced. The Government
should work with industry ‘to streamline further the various export
control procedures and reporting requirements, to shorten the list

of commercial products or technical data requiring specific permission
to export, to continue reducing delays in the various export licensing
processes, to improve efforts in market jdentification and analyses
for technology-intensive products, to develop better Federal
promotional practices, and to improve the retevant financing po11c1es
to be more competitive with foreTQn countries.

Export control of design and manufacturing technology (Section ¥V, B)
Export control involves the Departments of Commerce, State, Defense,
as well as the Energy Research and Development Administration, NASA,
the Nuclear Regulatory Commission, the National Security Council, and
the Intelligence Community. A recent turnabout in Defense thinking,
increased concern of the Congress, and new attitudes on arms exports
and nuciear proliferation indicated by the Carter Administration have
created the need and opportunity for a greatly improved policy. There
is no satisfactory interagency means for addressing these issues, nor
is consultation with industry any better. Both Commerce and Defense
have elaborate committee structures that are foundering because top-
level Teadership is lacking. The Executive Office of the President
through 0STP or NSC, should assume leadership in developing an

export control and technology transfer policy which better serves
both U.S. national security and economic interests.

Technological support of less-developed countries (LDC's) (Section V,C)
Technology issues relevant to LDC's have been receiving too Tow priority.
An unsound policy in this field could have very large adverse impacts on
the economy and on foreign relations. A U.N. Conference on Science and
Technology for Development in 1979 requires the establishment of a U.S.
policy which contributes to the progress of LDC's while being consistent
with U.S. interests. The Departments of State and Cowmerce should

work closely with industry to promote cooperation in industrial R&D

and to assist technological infrastructure development in LDC's.

We believe these eight elements of technology policy, along with those
elements which current programs are adequately (or nearly adequately)
impiementing would ultimately lead to a much improved, coherent U.S.
technology policy. We recommend that the eight elements 1isted for priority
attention be pursued on a pilot basis, with improvements in implementation
based on continuousevaluation involving the private sector.
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APPENDIX A
RECENT HISTORY OF FEDERAL EFFORTS IN CIVILIAN TECHNOLOGY

The demonstrated importance of science and technology to the Nation's
well-being, a]ong with the trends in our civilian technology efforts,
have resulted in considerable debate and study within the Government

ever since the beginning of the first Nixon Administration. As a result
of a very intense debate within the Administration about the causes of
the deteriorating U.S. situation in international trade, President Nixon
made the following statement regarding science and technology in his
speech announcing New Economic Policy on August. 15, 1971:

Looking to the future, I have directed the Secretary of the
Treasury to recommend to Congress in January new tax proposals
for stimulating research and development of new industries and
new technologies to help provide the 20 million JObS that
America needs for the young peopie who will be coming into the
Jjob market in the next decade.

Much the same was stated on several other occasions short]y thereafter,
most notably in President Nixon's address to a 301nt session of Congress
on September 9, 1971.

1. Magruder Effort

The proposals of tax incentives for industrial R&D were never imple-
mented. However, from September 1971 to March 1972 the Nixon Admin-
istration mounted a top priority effort under the direction of
William M. Magruder to produce a package of proposals addressing three
goais: the application of high technology know-how to major domestic
problems, the improvement of the U.S. position in international trade,
and the reduction of unemployment among American scientists and
engineers [36]. These goals were essentially the same as President
Nixon enunciated on August 15, 1971 and as those in his address to a
Jjoint session of Congress on September 9, 1971.

In the Magruder effort, hundreds of Government bureaucrats prepared

and evaluated an ambitious 1ist of proposals which, it was estimated,
would cost $1.5 billion in FY 1973 and $11 billion through FY 1977 to
implement. Thousands of ideas were elicited through several hundred
letters to trade associations and individual companies, and over a
hundred private sector consultants were called to the White House.

An interagency task force explored tax incentives and other financing
mechanisms; another task force addressed international technology
transfer. The Office of Science and Techno?ogy in the Executive Office

of the President was organized into nine working groups to cover spec1f1c
areas (e.g., communications for social needs) Four of President Nixon's
top advisors spent several hundred hours reviewing the recommendations.
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In spite of this top priority effort, no major proposals were funded
and there was no dramatic impact on Federal science and technology
policy. Some close observers felt that there were two major reasons
for this: (1) the shortage of money for new programs in the FY 1973
Federal budget, and (2) inadequate understanding of the nature of the
technological innovation process and how the Federal Government could
effectively promote this process [36].

President's 1972 Science and Technology Message to Congress

On March 16, 1972, following the Magruder effort, President Nixon
delivered a special message to Congress on Science and Technology,

the first such message in history devoted solely to science and tech-
nology. In this message, President Nixon did not call for new major
initiatives but for a clear definition of goals and the careful develop-
ment of strategies for future initiatives in this area.

(a) Assessment and Experimenta1 Programs. To aid in the development of
this strategy, three small study-type programs were established.

- ° A program office, the Office of National R&D Assessment, was
set up in the National Science Foundation to support assess-
ments and studies focused specifically on barriers to tech-
nological innovation and on the consequences of adopting
alternative Federal policies to reduce or eliminate these
barriers. The recently released summary report [34], based
on the results of the first three years of this program,
concludes that the state of understanding of technological
innovation is still too undeveloped to warrant strong con-
clusions with respect to Government policy to alter innovation
behavior. _

The two other programs established in 1972 were located in the
National Science Foundation and the National Bureau of Standards.
These programs were aimed at determining effective ways of stimu-
Tating non-Federal investment in R&D and of improving the appli-
cation of research and development results. Experiments were set
up to test a variety of partnership arrangements among the various
‘levels of government, private firms and universities; to explore
new arrangements for cost-sharing, patent licensing and research
support; and to test incentives for industrial research associations.

© The National Science Foundation program, the Experimental R&D
Incentives Program (ERDIP), incurred new obligations of $11.5
million, $10.5 million, $1.8 million, and $2 million in Fiscal
Years 1973-76, respectively. Since many of these obligations
were for long-term contracts, the actual expenditures for the
same periods were $2.0 million, $3.7 million, and $5.0 million.
In August 1975, ERDIP was incorporated as a key building block
of a new NSF Division of Intergovernmental Science and Public
Technology.: '




- 100 -

° The Nat10na1 Bureau of Standards program, the Experimental
Technology Incentives Program {ETIP) incurred obligations of
$0.8 million, $6.1 million, $2.7 million and $4.1 milTlion in
Fiscal Years 1973-76, respectively. Since most of these obli-
gations were for 1ong -term contracts, the actual expenditures
for the same periods were $0.8 m11]10n, $0.7 million, $2.0
million and $4.7 million. ETIP has supported experiments in
Government procurement, regulations, R&D sponsorship and sub-
sidies, many of which are now entering evaluation phases.
Congress has recently developed legislation authorizing .
_appropr1at1ons for the ETIP program through September 30, 1978.

(b) Additional Department. of Commerce Responsibilities. 1In the Presi-
dent’s 1972 Science and TechnoTogy message to Congress, the Secretary
of Commerce was also directed to work with the President’s Science
Advisor to develop plans for a new systematic effort to promote
actively the Ticensing of U.S. Government-owned patents and to
obtain domestic and fore1gn patent protection for technology owned
by the U.S. Government in order to promote the transfer of this
technology into the civilian economy. The Department's National
Technical Information Service (NTIS) is presently conducting a pro-

~gram which involves evaluation of Government-owned jnventions and

their promotion, foreign filing, and Ticensing of selected inventions.

Promotion is accomplished by publications, seminars, and direct
contact with prospective licensees. Foreign patent protection has
been filed for over 30 U.S. Government-owned inventions. Although
licensing authority was only granted to NTIS very recently, three
royalty-bearing license agreements are currently being negotiated,

and prospects have been identified for an additional three inventions.

The 1972 Science and Technology message also called on the Department of
Commerce to be the focal point within the Executive Branch for policies
concerning industrial research and development. The Department was
directed to appraise, on a continuing basis, the technological strengths
“and weaknesses of American industry; to work with other agencies in
identifying barriers to industrial progress; and to propose measures to
assure a vigorous state of industrial progress. Some work has been
undertaken in the Department along these lines, but as is spelled out

in Appendix D of this paper, we feel that more can and should be done,

Congressional Actions

In 1ine with the Executive Branch's posture, Congress has also moved
toward more study of the role of science and technology in our society.
Numerous hearings ‘have been held on the subject, including the extensive
set conducted during the last three years by the House Committee on
Science -and Technology on science and technology policy and organization.
In 1972, an Office of Technology Assessment (OTA) was established to
provide assessments for Congressional Committees of the impacts of
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technologies along with analyses of alternatives. OTA's work is
supposed to complement that of the Congressional Research Service in
the Library of Congress and of the General Accounting Office.

Abolishment of 0ST and PSAC

Two other features of the recent history of the Government's science
and technology policy should be noted. One of these was the abolish-
ment at the end of 1972 by President Nixon of the President’'s Science
Advisory Council (PSAC) and his Office of Science and Technology, and
the transfer of the function of his Science Advisor from the Director
of OST to the Director of the National Science Foundation. The other
was a rather drastic curtailment of the Government's funding of R&D
and other forms of support of science in real terms, especially from
1972 to 1975.

. Establiishment of OSTP

The policies pursued since 1972 -- curtailment of funding for R&D and
other forms of support of science in real. terms, postponement of new
initiatives pending completion of experiments, and lack of a direct S&T
presence in the White House -- have been widely criticized as harmful
to the pubiic good. Among the criticisms that have been advanced are
the following three:

® First, speedy action is called for to counteract the unfavorable
trends in U.S. science and technology; and the longer the delay,
the more damage will be done and the more difficult it will be
to reverse these trends.

° Second, although the experiments described in 2{a) are helpful,
the Government should not wait for definitive results before
taking any action, since it is not probable that experiments
can lead to definitive results in a reasonable time in such a
complex subject as a.national technology policy. :

Third, our knowledge of the innovation process and of what makes
a country progress technologically, though far from perfect, is
sufficient to take certain steps to raise the general level of
technological development and to provide a general direction for
the effort.

In response to these and other criticisms, and at the recommendation

of Vice President Rockefeller, in 1975 President Ford recommended to
Congress the establishment, this time statutorily, of the President's
Office of Science and Technology Policy. It was proposed that the

OSTP would not act as an advocate of science and technology, but rather
would provide advice on science and technology matters as they affect
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all national policy decisions. The Congress responded to this
recommendation and on May 11, 1976, President Ford signed into law
the bi1l establishing an Office of Science and Technology Policy and
indicated his intention to make the director his Science Advisor.
The law set forth the basic guidelines of the Nation's science and
technology policy and requires OSTP, among other things, to advise
the President on all scientific and technological issues of national
concern, to evaluate the Federal science and technology effort; to
assist OMB in reviewing Federal R&D budgets; to assist the President
in providing general leadership and coordination in Federal R&D
programs; and to report annually to Congress on the state of science
and technoiogy in the economy. This law also authorized the President
to establish for a period of two years a President's Committee on
Science and Technology to explore and recommend to the President the
best possible structure and modus operandi of OSTP for the future.

In anticipation of the establishment of the Office of Science and Tech-
nology Policy in the Executive Office of the President, President Ford
in November 1975, formed two science and technology advisory groups.
One group focused on contributions of technology to economic strength
("Ramo Group") and the other was concerned with anticipated advances
in science and technology ("Baker Group"). In meetings of the Ramo
Group, the need to stimulate innovation was identified as a priority
issue, and concern was expressed that no Executive Branch agency has
taken a leadership role in stimulating civilian technological inno-
vation [37]. The Ramo Group formally suggested to Vice President
Rockefeller and Secretary of Commerce Richardson on May 18, 1976

that the Department of Commerce assume this role.
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| 'APPENDIX B
FOREIGN EXPERIENCE IN STIMULATING TECHNOLOGICAL INNOVATION

Several foreign governments have active programs for stimulating technolo-
gical innovation in the private sector. Many criteria have been advanced

for Government intervention in the marketplace. These include situations

when the market fails to allocate its resources properly because of:

® lack of information on needs, opportunities and constraints;

o

the fruits of a company's innovation act1v1ty cannot be comp]ete]y
captured by the company itself;

the market structure inhibits change:;

° market decisions are strongly infiuenced by political considerations;
nationa] goals (e.g., security, balance of trade) are sérved;.andu
risks and/or costs aré too 1érge for the brivate sector to hand]é.
Opinions differ on the acceptabilfty of the various criteria.

Government action to stimulate technological innovation can take several
forms. Specific measures can be categorized in a number of ways. For
example, in the report of the two-year study directed by MIT's J. Herbert
Hollomon and Thomas J. Allen, Jr., of the ways in which the governments

of France, Germany, the Netherlands, the United Kingdom and Japan influence
technological change, 12 (sometimes overlapping) government mechanisms
which impact on technological change are identified, each mechanism com-
prising a collection of specific programs, institutional laws and regu-
Tations [19]. In the order of their decreasing frequency of use by the
five countries, the mechanisms are:

(a) reduction of the cost to firms of undertaking innovation (e.g.,
loans, grants, tax credits, deductions, loan guarantees);

(b) measures to ameliorate adverse effects of technology on the
environment and natural resources (e.g., pollution control laws,
effluent taxes, tax incentives for po]]ution control devices);

(c) dissem1nat1on of technical 1nformat1on (e. g . 1nformat1on centers,
support for cooperative research);

(d) employment of market forces (e.g., Government procurement, per-
formance standards, international trade policies);
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(e) reduction of the probability of technical or commercial failure
(e.g., technical consultation and testing, market information
services, market protection strategies);

(f) 1influence on the availability, utilization and mobility of mana-
gerial and technical manpower (e.q., training programs);

(g) facilitation of market invasion (venture cap1ta1, incorporation
Tlaws, compulsory subcontracting);

(h) restructure of an industry sector (e.g., mergers, state ownership);

(i) assistance for the generation and utilization of technical know-
ledge {e.g., R&D support, technology transfer);

(j) amelioration of cost to labor of technological change and inter-
nationalization of the human costs associated with innovative
activity (e.g., regulations on dismissals, retraining, unemploy-
ment compensation, employment counseling, job referrals);

(k) influence on the organization and management of individual firms
(e.g., monetary aid contingent on adoption of project management
techn1que and performance of market surveys); and

(1) 1increase in the rewards to firms for successful innovation (e.qg.,
- through policies on patents licenses, trade regulations, pre-
ference taxes)

0f these 12 mechan1sms, three [(c) information d1ssem1nat1on, {f) manpower,
and (i} technology generation] are concerned with assuring a resource base
for technological change; two [(b) environmental and safety controls and
(3) lessening labor resistance] are mechanisms to ameliorate the conse-
quences of technological change, and the remaining seven deal directly
with the innovation process, itself.

In this five country study, it was found useful for purposes of under-
standing industry differences in the effectiveness of Government measures
affecting innovation, to categorize the 12 mechanisms according to their
effectiveness on the three stages of a model of the innovation process
developed by James M. Utterback and William J. Abernathy [38, 19]. In
this model, a firm is regarded as "maturing™ in its innovation strateqy
through time, beginning with a very flexible or fluid stage of product
design, progressing through a transition period of highly technologically
competitive strategies, and arriving finally at a more rigid state where
primary attention is placed on cost reduction and other market position
improvements. Four of the 12 mechanisms are most effective for the fluid
stage: '

(a) cost reduction,
(c) dissemination of technical information,
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{(d) employment of market forces, and
(g) facilitation of market invasion.

Five mechanisms impact most effectively on the transition phase:

(e) reduction of risk,

(f) manpower avaiiability,

(i) creation of new technology,

(k) influence on firm organization, and
(1) increase in rewards.

In the final, more rigid stage, the most 1mportant mechanisms are:

) environmental and safety contro1s,
g) facilitation of market invasion,
h) restructure of the sector, '
i) lessening of labor resistance, and aga1n
1) 1increase in rewards.

In the five countries studied, the German government's emphasis was on
measures effecting the early stages, whereas Great Britain's emphasis was
on the late stages. Japan emphasized mainly funding, technology transfer
and regulation. There are also some notable differences in the five
countries in the types of government act1v1ty encountered among different
industries. For instance, reduction in cost through funding {a fluid
phase action) is dominant in the computer.and electronics industries;
technology transfer (a fluid phase action) is dominant in the textile
industry, and environment/safety regulations (a final stage activity) is
most important in industrial chemicals and autos.

The MIT study showed no strong evidence that the various Government
measures were particularly effective in stimulating technological inno-
vation, with the possible exception of environmental and safety regu-
lations which had a positive effect.

A different classification of Government measures affecting industrial
innovation is presented in the October 1975 OECD report on policies for
the stimulation of industrial innovation [20]. The measures are grouped
into three categories.

The first category consists of measures whose specific function is to
stimulate innovation. These include aid for industrial research associa-
tions, establishment of "brokerage" facilities and mechanisms for trans-
ferring technology, measures for aiding industry directly with its R&D
(through grants, loans, etc.), and the use of Government laboratories for
Cindustrial R&D.

The second category consists of non-specific measures whose main functions
are not to stimulate technological innovation, but which affect innovation
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through the climate they create. These include information policy
measures concerning science and technology, fiscal policy measures,
standardization measures and controls, patent and licensing regulations,
manpower training, export policy, etc.

The third category of measures is labeled "major programs." These are
measures to mobilize resources to stimulate innovation in a particular
technological field. For instance, Japan in 1969 instituted a National
Research and Development Program focused on nine technologies, including
magnetohydrodynamic generation, electric cars, aircraft turbofan engines,
pattern information processing, and high-performance computer systems.

France, Sweden, Canada, Norway and Finland emphasize the first category,
specific measures. The United Kingdom and Japan use both the first and
third categories, specific measures and major programs, whereas the U.S.,
the Netherlands, and Germany use measures in all three categories. The
QECD study found that in general, large-scale enterprises seem better able
to take advantage of non-specific policies and policies based on major
programs, whereas specific policies seem to benefit all types of enter-
prises.

The findings and suggestions of the MIT and OECD studies are instructive.
On the other hand, caution must be exercised in applying the results of
foreign experience to our own nation, because of the substantially larger
size of the U.S. economy, and differences in such factors as industry-
Government relations and antitrust laws and regulations.
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FEDERAL TECHNOLOGY POLICY

LE
IONS WITH PROS AND CONS

B
ACT

A SCHEMATIC - TABLE OF OPTIONS

. OPTION PROS CONS
A. | ANALYSIS AND PLANNING

To provide for a continuous assessment
of the country's technological needs
and technology development efforts,
establish a center for long-term
technico-economic systems analysis and
industrial technology policy planning:
The poiicies to assure adequate supply
of energy and other raw materials,
supply of S&T manpower and R&D funds,
adequate supply of capital, balance
between economic growth and healthy
environment, etc. To reflect different
viewpoints, the center should be
assisted by interagency and government-
industry advisory groups.

o The present economic policy advisory
mechanism is short-term and ad hoc in
nature, and thus ignores technological
variables to the detriment of the
long-term national interest.

0 Most initiatives designed to ihfluence ‘

technology policy or change priorities
will require expenditures of public
funds which should be made only on the
basis of careful long-term analysis and
coherent evajuation of alternatives.

o Analysis of this type would be bene-
ficial to decision-making in the
Executive Branch, Congress, and private
industry on other subjects in addition
to technology.

0 Some increase in the budget and
bureaucracy.

o Overlap with some present
responsibilities of other agencies
(such as assessment of the supply
of S&T manpower at NSF).
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I N
hgm OPTION PROS cons (L1=problem)
B. PRODUCTION OF TECHNOLOGY
Resource assurance
1. | Design coordinated government policies o In the past, the country (and the o Formulation of aptimm palicy in

which would assure a tong-term supply
of skilled S&T manpower, including blue
collar craftsmen, with an appropriate
occupational and skill mix.

Government) has largely relied on

market forces to perform this function.

The market forces performed this
function reasonably effectively until
the Govermment and other external
forces started to “meddlie" with the
system. At least three observations

make the change of the past:policy an

imperative: ‘

(a) The Government s decision to
push for space exploration and tech-
nologically sophisticated defense .
capability, initiated in 1957 (emer-
gence of Sputnik) and greatly
accelerated in 1961, drastically upset
the past equilibrium, by pulling the
best scientists and engineers away
from civilian technology into the
chosen priorities. '

(b) By the middle of the 1960's,
space- and defense technology was
drastically curtailed. The result of
this curtailment has been that between
1968 and 1974 some 400,000 pro-
fessionally trained scientists and
engineers had to look for jobs other
than those for which they were
trained and, what is even more impor-
tant, the current cutput of scientists
and engineers has been reduced very
much below the Tevel needed by the
economy in some fields.

(c) An even more disturbing observa-
tion is that higher rates of

[o

an environment of dynamic tech-
nology might be very difficult,
if not impossible.

The program would represent yet
"another intrusion" into what
historically has been essentially
a free social decision-making.

Potential opposition by some
agencies which presently have the
jurisdiction over the subject
matter. ]




Item
No. OPTION PROS. CONS
B1 (continued from Page 2) unemployment seem to be needed to hold’

down inflation rates than in the past.
According to the best analysts, this

is caused by a growing divergence
between the occupational and skill mix
of new entrants to the labor market
produced by the professional and para-
professional institutions of Tearning
and the mix needed by the economy. The

~ practical meaning of this divergence is

that the supply of some occupations
and/or specific skills is getting
increasingly scarce even at times of
fairly low economic activity and that
some new entrants remain unemployable
even in an "overheated" economy.
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g OPTION PROS CONS
B. | PRODUCTION OF TECHNOLOGY {Cont.)
Resource assurance
2.| Determine an appropriate level of the ¢ Difficult to find objective

country's effort in basic R&D, con-

sistent with the economy's long-term
need and its ability to support,and

make this level reasonably stable

over time.

0 Basic R&D is a sipe gua non of sus-
tained technological innovation,
especially of "radical” or "pivotal"
types of innovation.

o Stability in support allows better
planned, more efficient, R&D.

criteria for determining an
appropriate level of basic R&D.
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Ite
No . OPTION PROS CONS ([ J=problem)
B. PRODUCTION OF TECHNOLOGY (Cont.)
Provision of proprietary rights
3. ] Revise the patent law by modernizing the |o Patents,protecting commercialized [0 "Modernization" of the procedures

procedures for obtaining patents and
enhance the traditional incentives of
the patent system by strengthening
public confidence in the social value

and legal validity of issued patents.

inventions in the marketplace, provide
a critical incentive to invent,

invest in development, and disclose
new technological developments to the
public. A1l of these are necessary

for sustained technological- progress.— |

An effective revision of the patent law
would call forth not only more indus-
trial R&D, but would also stimulate
other aspects of innovation, as well
{e.g., commercialization), and the

: _increase in innovation w0u1d be economy-

wide.

¢ The public cost of appropriately
revising the patent law and, hence,
to increase 1nnovation, would be
minimal.

o The policy wou1d'cause no interference
in private decision-making by bureau-
crats, nor would there be any
proprietary issues.

for obtaining patents which would
result in excessive cost and
potential harassment of applicants
would diminish patent incentives
and, therefore, adversely affect
~the ‘Nation's technological
progress. ]

[0 There are quite a few people who
betieve that the patent system
plays a minimal role in tech-
nological progress and some who
would 1ike to restrict it as much
as possible. The Antitrust

. Division in the Department of
Justice tends to oppose the
revision of the patent law aimed

- at improvement of the patent
1ncent1ve ]
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I{,g‘“ OPTION PROS cons ([1=problem)
B. PRODUCTION OF TECHNOLOGY (Cont.)
Federal support of industrial R&D;direct
4. | Provide interest-free or Tow-interest The program would be economy-wide, 0 The net increase in R&D would be

governmental Toans to "bonafide” R&D
performers, the latter defined in
accordance with the Financial
Accounting Standards Board concept
or some other standard specifically
designed for the purpose.

The program would probably generate
more industrial R&D than the market
forces would do without it, especially
in the area of "big ticket" projects
of large corporations.

The program wouid be relatively easy
to administer (banks plus some
"arbitration" agency to certify
questionable cases).

There would be relatively little inter-
ference by bureaucrats in private
decision-making and no proprietany
issues,

on the whole small because of

the relatively small marginal

incentives, but the Treasury's

cost would be substantial because

the loans wouid have to be availahle

not only to those performers who

would not do the R&D unless such

toans were available, but also to

those who would do it anyway.

Hence, the ratio of the net increase

of private outlays on R&D to
“expenditure of public funds would

be low.

fo The policy would provide an
opportunity for fraud becausa
of difficulties in defining
R&D accurately ]
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I
EET OPTION PROS CONS
B. PRODUCTION OF TECHNOLOGY (Cont.)
Federal support of industrial R&D: direct
5. | Establish a Federal Institute for o The program would assure the availa- o In some cases, the program would

Industrial R&D (FIIRD) which would dis-
burse Congress-appropriated funds in the
form of grants, or through cost-sharing
arrangements, for generic, "bottle-
neck," or some other R&D which would be i
long-term interest of society but not

be undertaken by private sector in
response to other options either

“because of a too great uncertainty, too ;

great cost of the project, or too

great fragmentation of the industry
which would be the primary beneficiary
of the project. Examples of R&D
projects that might be carried out under
this pregram include research on
prevention of corrosion, combustion
efficiency, computer-aided quality
control of products, industrial robots,
programmable automation of manufactured
processes, recycling of materials, auto-

‘mation and other technological improve-

ments in processes applicable in service
jndustyries, etc,

bility of funds for meritorious projects
which otherwise would not be undertaken
-given the kind of socio-econemic phile-
sophy we have; it is the only way for
the society to make timely use of all
major technological opportunities as
they become available. In cooperative
R&D arrangements, the ratic of the net
increase of private outlays on R&D to
the expenditures of public funds might
be quite high.

‘o0 Most, if not all, governments of other

industrialized countries support such
R&D as a matter of course.

,,,,,

undertake projects which
eventually private industry might
do itself and, therefore, there
might be some substitution of
public funds for private funds.

o The program would generate some
proprietary issues unless the
Federal patent policy is
simplified as suggested in
Section D.

¢ Government bureaucracy does not
have a good feel for which projects
should be funded.
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Irggl? 0PTION PROS cons ([ J=problem)
B. | PRODUCTION OF TECHNOLOGY (Cont.)

Federal Support of Industrial R&D:
Tax measures

Substantially increase the tax invest-

ment credit for R&D plant from the

present 10 percent to, e.g., 25 percent.

The program would be economy-wide.

There would be some net increase in

R&D.

The program would be easy to
administer (IRS).

There would be no interference in

private decision-making by bureaucrats,

nor would there be any proprietary
issues.

|6

0

fo

The net increase in R&D would
probably be refaltively small but
costly to the Treasury, because
the credits would have to be
available not only to those
performers who would not do the
R&D unless such increased
credits were available, but also
to those who would do it anyway.
Hence, the ratio of the net
increase in private outlays on
R&D to the expenditures of public
funds would be Tow.

The policy would provide an oppor-
tunity for fraud because of fre-
quent indistinguishibility of RAD
plant from production plant.]

Present climate is against tax

credits. ]
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TﬁgT OPTION PROS CONS ([J=problem)
B. PRODUCTION OF TECHNOLOGY (Cont.)

Federal support of industrial R&D:

Tax measures

Increase tax depreciation allowances for

R&D piant

The program would be economy-wide,

The program might result in some
increase in R&D.

The program would be easy to administer

(IRS).

There would be no interference in

private decision-making by bureaucrats,

nor would there be any proprietary
issues.

{o Depreciation represents only a small

fraction of total cost of R&D, and
an increase in depreciation would
onty mean a temporary postponement
of tax payment, rather than Tor-
giveness of the tax. Thus, net
increase in private outlays on

R&D would be very small, if not

nil, because of the small marginal
incentive.
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Iﬁgm OPTION PROS CONS {[J=problem)
B. PRODUCTION OF TECHNOLOGY (Cont.)
Federal support of industrial R&D
Tax .measures
8. | Provide new special tax credits or equi-| o The program would be econcimy-wide, "o The kind of incentives that would

valent cash payments {to those having

no tax burden) to industrial R&D per-
formers, with R&D defined, as in B4, in
accordance with the Financial Accounting
Standards Board concept or some other
standard specifically designed for the
purpose.

o There would be some increase in R&D,
the size of which would depend on the
size of the tax crddit or equivalent
cash payment.

o The program would be easy to administer
(IRS) and there would be no or little
growth of bureaucracy (unless the R&D
eligible for the incentive were not
well defined).

0 There would be little or no inter-
ference in private decision-making
by bureaucrats; nor would there be
proprietary issues.

[o

o

credits.]

substantially increase industrial
R&D throughout the economy would -
subsidize not only incremental
R&D but also ongoing projects,
and the latiter would be tantamount
to substitution of public funds
for private funds. MHence, the
ratio of the net increase in
private outlays on R&D to the net
expenditures of public funds
would be very low, if not nil.

The policy would be conducive to
fraud, as is probably the case
with all broad policies.]

Present c]fmate is against tax
credits, especially new tax
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Item
No. OPTION PROS CONS ([ J=problem}
B. PRODUCTION OF TECHNOLOGY {Qont.)
Federal support of industrial R&D
Tax' measures
9, | Trade the present tax credit for invest- | o The basic rationale for the present taxi o In an inflationary economy, tax

ment in plant and equipment (10 percent)
for tax credit or equivalent cash pay-

ments for expenditures on industrial R&D

(R&D defined, as in B4 and B8, in
accordance with the Financial Accounting
Standards Board concept or some other
standard specifically designed for the
purpose).

credit for investment in plant and
equipment is promotion of modernization
and productivity growth. Some careful
recent studies have come to the conclu-
sion, however, that investwents in
plant and equipment are largely a
function of pressure of demand on
industries' capacity and not of these
tax incentives. Consequently, from the
overall social policy point of view,
the tax credit for investment in plant
and equipment might be considered as

" a tool of income redistribution and not

a tool for promoting productivity
growth, and, hence, growth of income.
From this it follows that to the extent
the trade of tax credit for R&D
expenditures for tax credit on plant
and equipment would generate more R&D
and, hence, growth in productivity,
etc., the trade-off would be bene-
ficial to society. -

The trade-off would not require
additional tax expenditures for
the purpose. _

[o

credit for expenditures on plant
and equipment helps to counteract
antiguated rates of depreciation
and, therefore, the policy might
socially be equitable even though
formally it might look as if it
were a tool of income redistribu-
tion. Thus considered, both sets
of tax incentives might be
necessary, :

The trade-off would most probably
be opposed by the business
community, especially non-tech-

nology~intensive industries;

macroeconomists; and, perhaps,
even quite a few people in the
government. ]
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Item
No. OPTION PROS CONS ([J=problem)
B. PRODUCTION OF TECHNOLOGY {Cont.)

10.

Federal support of industrial R&D
Tax measures

Provide new tax credits or equivaient
cash payments (to those having no tax

burden) for incremental (e.g., above the

level of the most recent 3-year
average) industrial R&D {as in B4, B8,

‘and B9, R&D to be defined in accordance

with the Financial Accounting Standards
Board concept or some other standard
specifically designed for the purpose).

. tax credit or equivalent cash payment};

The policy would be economy-wide.

The policy would undoubtedly increase

the private outlays on R&D {the size of|

which would depend on the size of the

there would be Tittle or no substitu-
tion of public funds for private funds;
and the ratio of the net increase in
the private outlays to the expenditures
of public funds would most 1ikely be
relatively high. .

The program would be relatively easy
to administer (IRS) and there would

be 1ittie or no growth of bureau-
cracy.

There would be Tittle or no interferencd

in private decision-making, nor wouid
there be proprietary issues.

0

o

The policy would appear to
penatize companies presently
doing appreciable R&D. (However,
if a 3-year moving average were
accepted as a base for a given
year's credit, the discrimination
favoring firms which had not done
much R&D in the past would
disappear over time.)

The policy would be conducive to
usual types of fraud.]

The present ciimate”ié'agaiﬁét.
tax credits, especially new tax
credit.]
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e OPTION ~ PROS CONS ([J=problem)
B. PRODUCTION OF TECHNOLOGY {Cont.)
Federal support of industrial R&D:
Tax measures
11.| Provide new tax credits or equivalent 0 The policy would increase the private o The policy would discriminate

cash payments (to those having no tax
burden)} for incremental (e.g:, above the
level of the most recent 3-year average)
R&D in chemicals and capital goods
industries (as in B4, B8-10, EEE to be
defined 1n accordance with the

Financial Accounting Standards Board

concept or some other standard
specifically designed for the purpose).

outlays on R&D {the size would depend
on the size of the incentive) in the
industries whose output has tradition-
ally been most conducive to domestic
productivity growth and favorable
foreign trade performance for the
economy at large; there would be little
or no substitution of public funds for
private funds; and the ratio of the
net increase in the private outlays to
the expenditures 'of public funds would
most probably be high.

The program would be relatively easy to
administer (IRS) and there would be
little or no growth in bureaucracy.

There would be 1ittle or no inter-
ference in private decision-making
by bureaucrats, nor would there be
proprietary issues.

[o

against (1) "not technology-
intensive" industries which most
urgently need technological
"uplift"; (2) the kind of
potential R&D performers outside
industry who historically have
produced radical new industries;
and {3) firms within the chemical
and capital goods industries which
gge doing much formally organized
0.

The policy would be conducive to
usual types of fraud.]

The present mood is against tax
credits. Because of the dis-
crimination noted above, Congress
would probably be especially
reluctant to approve this policy.]
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pem OPTION PROS CONS
c. DIFFUSION AND EXPLOITATION OF TECHNOLOGY
DOMESTICALLY
Information diffusion
1. | Expand gathering and dissemination of o Users, especially small firms, often o Impact of such a program cannot be

important domestic and foreign
scientific and, especially, engineering
information throughout the economy,
particularly that usable in the
technologically laggard sectors of the
economy. :

complain that newest information of
the type they require, especially
foreiyn engineering information, is
not readily available.

readily ascertained and, hence, the
required appropriations might be
hard to obtain.

o The program probably would require
a pilot study to determine

whether such a policy would pay
off and, 1T so, how the objective
could be achieved most effectively.
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IﬁgT OPTION PROS CONS([J=problem)
C. DIFFUSION AND EXPLOITATION OF TECHNOLOGY
: (Cont.)
~ Information diffusion
2. | Institute a systém of timely objective o The lack of such publications has o Some increase in budget and

publications which would inform the
public about the.social consequences

of major technological changes -- both
beneficial and not so beneficial -- and
the available alternatives.

probably been a factor in the growth
and popularity of the "anti-technology
movement" as well as actual delays in
the diffusion of.nuclear power-gener-
ating technology, delays in the
construction of the Alaskan pipeline,
etc.

o The whole economy would benefit at

little cost.

bureaucracy.

[0 "Balanced" presentation very
difficult to achieve.]
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1
pon ~ OPTION PROS CONS ([ J=problem)
C. | DIFFUSION AND EXPLOITATION OF TECHNOLOGY

(Cont. )

Information diffusion

Institute a "science court" to determine
the credibility of scientific information
impacting on major national issues,
separating the determination of fact
from value judgments.

o "The Court” would be an efficient means
of clarifying the degree of scientific
uncertainty underlying major scientific
and technological controversies.

1o Public would be better informed on

important scientific debates.

10 The delays in the use of certain

potentiaily valuable innovations might
be greatly reduced and the use of
potentially harmful innovations
prevented.

o Little cost to the taxpayer would
pe invelved.

o Danger of replacing free discussion
in science by an authoritarionism
of a scientific elite.

o Difficult to separate value judgments
and facts.

[ o In many cases, relevant facts don't
exist, and decisions must be made
on the basis of educated guesses.
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o OPTION PROS CONS
C. | DIFFUSION AND EXPLOITATION OF TECHNOLOGY

{Cont.)

Information diffusion

| Enhance supply of relevant information

to state and local governments; and
support research, develiopment, and
demonstration on technological
improvements usable by state and
Tocal governments.

o In terms of productivity improvements,
state and Tocal governments are
prebably the most laggard sector of
the economy; any productivity
improvement in this sector, because
of its huge size, produces large
benefit to the society.

o Some budgetary burden to the
Federal Government.




Ttem

No.

OPTION

PROS

coNS ([ }=problem)

b

DIFFUS%ON AND EXPLOITATION OF TECHNOLOGY
(Cont.

Information diffusion

Establish a consumer technology infor-
mation center to study and promote
strategems, including product life
cycle performance information (based
on voluntary product performance
standards).

0 Large segment of the economy could be
affected.

o Consumer technology would tend to go

- up, consumers would tend to get "more
goods" for their dollars, and industry
might benefit from improved market
opportunities.

o The program would interface with DoC
existing National Voluntary Laboratory
Accreditation Program, the proposed
Yoluntary Consumer Product. Information
Labeiing Program, and the enhanced NBS
voluntary product performance standards
activity proposed in option D6.

0 Some incrase in budget and
bureaucracy.

0 The gestation period of a good
program of this nature might be
very long and costly because
consensus on product standards
might be slow.

{o Some firms in industry might
oppose the program as further
government intervention.]
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IEST OPTION PROS coNs ([ J=problem)
C. DIFFUSION AND EXPLOITATION OF TECHNOLOGY
(Cont.)
Information diffusion
6. | Enhance NBS' voluntary product Many sectors of the economy could be o0 The policy might require Federal

performance standards activity.

affected,

Social benefits of such a policy are

-likely to be immense (e.g., "indus-

trialization" of the construction
industry is virtually impossible

in the face of several thousand
local building codes in the country;
lack of standards for industrial
furnaces result in huge wastes of
energy?: etc.).

The uplift of the Nation's technology
would require virtually no outlays of
public funds.

Great potential for reducing market

uncertainties and enhancing
quality product competition.

Government's intervention into
traditional locally controlled
areas.

[o Probably a fierce opposition by
vested interest groups.]
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{Cont.)

Federal support of commercialization

Enhance transfer of government-
developed new technology to private
industry by funding additional
development of most promising "candi-
dates" to sult commercial needs, if
such funding is warranted by social
cost/benefit ratios based on potential
comnercial users' data.

o Social return of public funds on such

investments might in many instances be

much higher than could be achieved by
alternative policies.

Item
No. OPTION PROS CONS ([ J=problem)
G, DIFFUSION AND EXPLOITATION OF TECHNOLOGY

Probably small impact on the
economy at large.

Could substitute public funds for
private. 1If there is a possibility
of subsidized development, the

commercial development will not

Ee gndertaken on a non-subsidized
asis. '

Potential "proprietary issues"
might arise.

Potential benefiting of special
groups.

If government patent policy were.
changed (optionC26), this policy
might not be necessary.
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Irﬁgm OPTION PROS CONS ([ J=problem)
C. | DIFFUSION AND EXPLOITATION OF TECHNOLOGY

(Cont. )

Federal support of Commercialization

Provide funds for initial commerciali-
zation of highiy socially desirable
inventions developed by private
inventors which for reasons of too
high risk or uncertain initial demand
cannot be commercialized by private
interests.

o Social benefits of such policy might
- be higher than those yielded by
many other policies.

o The incidence of such occurrences
is likely to be rare.

0 There would be proprietary
problems.

[o Deciding which inventions to
support might prove extremely
- difficult.]
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Item
No. OPTION PROS CONS {[I=problem)
C. { DIFFUSION AND EXPLOITATION OF TECHNOLOGY

(Cont.)

Federal support of commercialization

Make creation and diffusion of new
inventions more prominent characteristic-
of Federal procurement policy.

ratio.

o Over the long run this policy might
have extremely high social benefit/cost

[0 Probably opposition by bene-
ficiaries of the present policy
{vested interest groups).]
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1tem

o OPTION | PROS | CONS ([1=problen)

| C. DIFFUSION AND EXPLOITATION OF TECHNOLOGY
(Conﬁ.) :

~ Reduction of barriers to innovation

10 Revise the procedures for obtaining o See option B3. ST o See option B3.
patants and simultaneously enhance the ' . AR '

traditional incentives of the patent
system by strengthening public confi-
dence in issued patents.
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IﬁgT OPTION PROS CONS ([1=problem)
C. DIFFUSION AND EXPLOITATION OF TECHNOLOGY
{Cont.) ‘
Reduction of barriers to innovation
11

. inventions.

Revise Federal patent policy (on
inventions developed by its funds)
so that inventors or their
assignees retain rights to their

0 Social benefits of such a policy are
1ikely to be much higher than realized
by the present policy since more
companies would be interested in
working on government contracts and in
making use of the innovations which
these contracts produce.

[0 Congress might not approve
such a policy change.ﬁ
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Item '
No. OPTION PROS CpNS([]=pr0b19m)
C. DIFFUSION AND EXPLOITATION OF TECHNOLOGY
(Cont.)
{ Reduction of barriers to innovation
12 | Modify the antitrust laws and regu- o In many instances, and especially so [o Probably continued opposition by

lations to permit intra-industry
cooperative R&D programs in general,
or at least a special dispensation
decree in cases where duplication of
effort because of high cost would

be irrational.

in the area of environment and safety,
social benefits of such a policy would
most Tikely be substantial. The
benefits would accrue to the entire
economy.

o Most other countries have pursued
this policy for years.

o The change in bol1cy would cost
society nothing.

Justice's Antitrust Division
uniess the President and/or
Congress overrule it.]
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Tten

No. OPTION PROS , CpNSj[]=prob1em)

C. DIFFUSION AND EXPLOITATION OF TECHNOLOGY
{Cont.)

Reduction of barriers to innovation

13 | Petermine and modify those regulations o Potentially large benefits to society [o Probably opposition by vested

and existing policies of regulatory at large and little cost {cost of a interest groups.]
. agencies which inhibit innovation. thorough study, for all practical
purposes). 1 [o Most changes in regulatory

policies would require Congression-
al approval.] '
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Item
Mo. OPTION PROS CpNS([}=prob1em)
C. DIFFUSION AND EXPLOITATION OF TECHNOLOGY
' (Cont.)
Keduction of barriers to innovation
14 Make all future regulatory initiatives o Dictum of common sense. o Delays in putting socially

of the Government dependent on the
outcome of a rigorous social cost/
benefit analysis, taking into account
the regulated industries' and
consumers' {or users') data.

desirable regulations into effect.

. 0 Cost of analysis.

[o "Rigorous social cost/benefit
analysis" might be very
difficult to achieve.]
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Ttem
No. orvION o _ _____PROS . CONS ([ J=problem)
C. DIFFUSION AND EXPLOITATION OF TECHNOLOGY
(Cont.) '
Reduction of barriers to _innovation
15 Improve manpower retraining, relocation, | o The seriousness of Labor's resentment | o The public cost of "an honest"

and pension-transfer programs which
would tend to reduce Labor's resentment -
to technological change.

to technological change, except for
notorious feather bedding in RR
industry, is not known; but such a
policy might be desirable for purely
social reasons (e.g., maintenance of
employabie manpower).

[o

implementation of such a policy
might be prohibitive.

Labor is generally believed to
object to being treated as
infinitely mobile, infinitely
retrainable, and totally outside

the corporate decision-making
process. On the other hand,

some industry managers maintain

that we are extremely fortunate

to have as wmobile and as retrainable
labor as we have.]
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I'tem
No. OPTION PROS CONS ([ J=problem}
c. DIFFUSION AND EXPLOITATION OF TECHNOLOGY
{Cont.)
Reduction of barriers to innovation
16 SEC to undertake a comprehensive study |o If the allegations are reasonably near | o Some non-profit research institutes

of the extent to which the evolution of
corporate remuneration practices of top
executives has adversely affectad
corporation policies regarding
technological innovation, as some
researchers maintain; and if found to
be so, to promulgate appropriate
counter-measures (such as, e.g., placing
remuneration of the top executives on

a longer time scale of performance with
appropriate tax adjustment).

the mark, the social benefits of such
an inquiry and policies that would flow
therefrom might be immense and affect
the entire economy.

o Relatively little cost to the tax-
payer.

or universities might be more
appropriate than SEC to do the job.

[o Corporate managements would most
probably resent such an undertaking.]
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Item _
No. OPTION PROS CONS ([ J=probtem)
C. DIFFUSION AND EXPLOITATION OF TECHNOLOGY

17

(Cont.)

Creation of new technical enterprises

and aid to independent Inventors;

- {a) Direct financial aid

| Establish a national research and

development corporation (patterned
after Britain's NRDC, e.g.} to
finance innovative activity of
independent inventors (NRDC-type

of financing: buying developed inven-
tions with appropriated funds and/or
proceeds from their sales, including
profits; financing new or semi-
developed inventions with the same
funds. )

o Independent inventors have always been
& source of innovations, growth of new

technical enterprises, and growth in

technical competition in the economy at

large.

"o Some cost to the Treasury

o Small potential impact on the
economy. In the last 15-20 years,
the small inventor contribution
seems to have been much smaller -
than in the 19th and early in
this century. Boston's Route 128
and simitar phenomena around Los

- Angeles were atypical split-offs
~of military-industrial complex.

o If policies were adopted which
would improve the availability of
R&D funding and the general
{economy-wide} environment with
respect to innovation {Sections
B and (), this "special" policy

"~ for independent inventors might be
unnecessary.
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Ien -
o 0PTION PROS COHS ([ J=prohlem)
c. | DIFFUSION AND EXPLOITATION OF TECHHOLOGY

18

(Cont.)

Creation of pew techpical enterprises

and aid to independent inventors;
Ta} Diréct financial aid

Accord initial preferential treatment of
new technical enterprises in government
contracts..

0 Greater certainty of demand for the
products of the enterprises and, hence,
greater stability and potentially
greater survivability of the small
enterprises.

[o Hidden (policy-oriented)
discrimination

[o Most agencies prefer to deal
with "proven" companies.]

I'[o Difficult to promulgate in the

conditions of continuous "budget"
squeeze. ]




RN
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Item ‘
No. OPTION PROS CONS ({J=problem)
cC. DIFFUSION AND EXPLOITATION OF TECHNOLOGY

(Cont.) '

Creation of new technical enterprises

and aid to independent inventors;

Ta) Direct financial atd -
19 Arrange with selected engineering 0 No matter how "sophisticated” a new o Some cost to the Treasury.

educational institutions in the country

. to organize a nation-wide system of -

smali technical enterprise associates,
patterned, perhaps after MIT's
Associates (a scaled down "industrial
Liaison Program") which would provide
the eligible enterprises with ad hoc
advice on management, new product
development, marketing and "technical
trouble shooting" on continuous and
cost free or subsidized basis.

technical enterprise might, it is most
1ikely to lack some sort of managerial
or technical expertise. The program
would, therefore, tend to increase the
enterprises' efficiency and
survivability.

fo No outside advice will help
incompetent "enterpreneurs" in
critical areas of their activity,
especially in marketing which is
said to be the cause of over
95 percent of the failures.]
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Item
No,

OPTION

PROS

CONS ([ J=problem)

20

DIFFUSTON AND EXPLOITATION OF TECHNOLOGY

(Cont.)

Creation of new technical enterprises
and aid to independent inventors;

1 {a) Direct financial aid

Patent and Trademark COffice to give
cost free patent protection to
independent inventors and inventors
affiliated with enterprises with up
to $1 million in annual sales.

¢ The program would facilitate the flow
of patents and technical developments
from independent inventors and small

technical enterprises with the benefit:

accruing to the whole economy.

0 Some increase in the budget and

increased burden to the Patent
and Trademark Qffice.

o Potentially small impact on the
economy as a whole.

fo Discrimination (policy-oriented).]
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"venture capital® for financing new
technical enterprises.

o Creation of new technical enterprises
is a sine-qua-non of dynamism and
competitive structure in the economy.

Item
No. OPTION PROS CONS ([ J=problem)
C. | DIFFUSION AND EXPLOITATION OF TECHNOLOGY
(Cont.)
Creation of new technical enterprises
and_atd to independent inventors:
{b) Indirect financial aid
21 | Secure an "adequate" availability of

o The apparent decline in the rate
of creation of new technical enter-
prises in recent years might be
due to recession and decay of DoD-
and NASA-related markets rather
than inavailability of "venture
capital” as such. There seems to
be no bias as such in the venture
capital market against "sound"
small technical enterprises.




- 141 -

I
ﬁgT OPTION PROS CONS ([J=problem)
C. | DIFFUSION AND EXPLOITATION OF TECHNOLOGY
- (Cont.)

Cregtion of nev iechnical enterprises

and aid to independent inventors:

{b) indirect financial aid
22

Government to provide guarantee for
some portion (up to 50 percent or so)
of loans granted by SBIC's or other
financial institutions to new
technology-based enterprises.

o The policy is in wide use
abroad, most notably in Japan.

o Some cost to the Treasury, perhaps
smalter than proportionat to the
social benefit if the loans were
Timited to potentialiy viable
enterprises.




I
vem OPTION PROS CONS ([ J=problen)
C. | DIFFUSION AND EXPLOITATION OF TECHNOLOGY
] (Cont.})
Creation of new technical enterprises
and aid to independent inventors:
{b) Indirect financial aid
Provide more generous capital gain tax o Better initial profitability and, hencel [o The public and Congressional

23

treatment to new technical enterprises.

survivabiTity of the enterprises.

sentiment grows progressively
against preferential tax treat-
ment of any kind.]
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Item
No. OPTION o PROS CONS ([ J=problem)

C. | DIFFUSION AND EXPLOITATION OF TECHNOLOGY
{Cont. )}

Creation of new technical enterprises
and aid to independent inventors:
{b) Indirect financial aid

24 1 Allow Small Business Investment 0 This would promote SBIC investment in o It would cost the Treasury some
Corporations to be incorporated new technical enterprises. revenue.

under Sub-Chapter S or to be
- organized as partnerships so losses [0 Could become an avenue for

can be taken at the individual level. ' speculative manipulation,
_ ' trading of invention "tax losses,"

etc.]
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Item —
No. OPTION PROS CONS ([ J=problem) .
c. - DIFFUSION AND EXPLOITATION OF TECHNOLOGY

25

(Cont.)

Creation of new technical enterprises

and aid to independent inventors:

{b) Indirect financial aid

. stock on a less restrictive basis;

Provide for greater liquidity of small
technical enterprises by (a) broadening
SEC Rule 144 or 237 to ailow a larger
fraction of securities held to be sold
in each six-month period; (b) SEC
allowing the marketing of unregistered

and (c) IRS allowing good will to be
written off in merger accounting before
tax rather than after tax.

o The managerial ability to cbtain liquid

funds by issuance of securities is a
sine qua non of an unimpeded growth of
any new enterprise.

{o The policy would probably be
conducive to large incidence of
issuance of fraudulent securities
and/or artificial inflation of
net worth of speculative enter-
prises -- exactly the kind of
phenomena which the SEC and IRS
regulations in question are
intended to prevent.]
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item
No.

OPTION

PROS

CONS {[I=probliem)

26

DIFFUSION AND EXPLOITATION OF TECHNOLOGY

(Cont.)

Creation of new technical enterprises
and_aid to independent inventors:

| (b} Indirect financial aid

Provide for more favorable stock
option incentives to founders and
key personnel of new technical enter-

prises by {a) increasing the qualified

options time Trom the current five to
ten years, and (b) postponing the
tax on income derived from the

exercise of non-gualified options

until the shares have been sold rather
than paying the tax at the time the -
option is exercised.

0 Strong incentives have always been an

important element in the success of new
enterprises.

[o The policy might be conducive to
excessive incidence of speculative
creation of new enterprises and
counter-productive to their long-
term survivability.]
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IEem

No. OPTION PROS CONS ([]:prob]em)
€. | DIFFUSION AND EXPLOITATION OF TECHNOLOGY
(Cont.)
Creation of new technical enterprises
and aid to independent inventors:
{b} Indirect financial aid
Z7 IRS to make investments in new tech- o Would greatly reduce the risk of the o The cost to the Treasury wouild

nology based enterprises (by individuals,
institutions and corporate entities)

. tax deductible until the investments

are sold, analogous to certain real
estate transactions.

investments and, hence, greatly increase
the flow of investible funds into such
ventures.

undoubtedly be in excess of social
benefits.

o The policy would entirely remove the ;

"dollar control” of the quality of
the enterprises to be created, since
all failures would be paid for by
the taxpayer.
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Item T
No. OPTION PROS CONS ({J=problem)

C. ?IFFUS%ON AND EXPLOITATION OF TECHNOLOGY
_ Cont.

Creation of new technical enterprises
and aid to independent inventors:
(b) Indirect financial aid

28 IRS to provide for a graduated corporate| o The policy would facilitate internal o Some cost to the Treasury, but
income tax rate structure to benefit new generation of liquid funds at the time most probably smaller than pro-
technology based enterprises. when the attraction of outside capital portionate to the social benefit.

needed for expansion is most difficult.

o The policy would be consistent with the
overall philosophy of U.S. society
underlying the "progressive" income
tax structure.
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It
o 0PTION PROS CONS ([ J=problem)
C. | DIFFUSION AND EXPLOITATION OF TECHNOLOGY

29

(Cont.)

Creation of new technical enterprises

and ald to independent inventors:

{b) Indirect financial aid

Provide more liberal access of inde-
pendent inventgrs and small technical
enterprises to Government's R&D
infrastructure services.

‘Help to make the cost of their ventures
lower, and performance better, and make
pussible ventures which otherwise
couldn't be undertaken.

o Disruption of Government's work.
0 Security problem.

o0 Hidden subsidation.
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PROS

CONS {[ J=problem)

TATION OF TECHNOLOGY
ADVANTAGE '

.S, competitiveness
nal trade

~duthoritative official policy
€ which would reiterate U.S.

on to the free international

w of scientific and technological
information consisting of all published
or otherwise publicly available data,
data ordinarily used in educational
institutions, and data normally
submitted in publishable applications
to patent authorities.

o The statement would clarify the Govern-
-ment's traditional position on the
issue, which the United States has
never compromised nor does it intend to
do so in the future, and serve notice
to the effect that whatever deviations
from this -position there have been
policy-oriented. aberrations rather than
fundamental changes in the :
traditional position.

o None.
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Ttem

No. OPTION PROS CONS ([ J=problem)
D. DIFFYSION AND EXPLOITATION OF TECHHOLOGY 

FOR - INTERNATIONAL ADVANTAGE (Cont.)

Improvement of U.S. competitiveness

in International trade
- 2. | Legislatively modify all outstanding 0 The decrees and/or orders may be, and -[o Potential opposition by the

judicial decrees and administrative
orders, while curtailing the issuance of
such new decrees and orders, wheresby U.S.
corporations and/or citizens are

subject to compulsory Ticensing of
patents and other innovations to parties
outside the United States.

most probably freugnelty are,-
injurious to the potential U.S.
balance of payments, employment
opportunities, and general welfare
of society.

Department of Justice.]

[o Potential opposition by the
Department -of State.] -
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. Item
No, OPTION PROS CONS ([ ]=problem)
D. DIFFUSION AND EXPLOITATION OF TECHNOLOGY
FOR INTERNATIONAL ADVANTAGE (Cont.)
Improvement of U.S. competitiveness
in_interrational trade
3. Increase U.S. effectiveness in o If U.S. standards are adopted in more o Internationalization of U.S.

(1) international adoption of U.S.
nationat standards and

{2) in eliminating use of standards
as non-tariff barriers to trade.

and more foreign countries the like-
1ihood should increase that U.S.
industry will be able to compete
more favorably with manufacturers

of other nations in exportation of U.S. |-

made goods. Since U.S. manufacturers
generally are set up to make goods in
accordance with U.S. standards, they
will have a competitive edge over

manufacturers in other countries who
are obliged to switch over to new

international (i.e., U.S.) standards.

o U.S. policy generally favors free and
open trade. among nations with a mini-
mum of tariffs as barriers to such
trade. The lack of harmonization of
standards employed in different nations
sets up.non-tariff barriers-to.-trade,
By promoting. such harmonization:it is
expected that the ability of the U.S.
to compete in international trade will
be enhanced.

standards will make it possible
for manufacturers in foreign
countries to become equipped
to make goods which will be
salabTe:in the U.S., and will
therefore lead to more exporters
- from other countries to enter
into competition in the U.S.
with our domestic manufacturers.

o In any product 1ine which
exporters from other nations can
compete more successfully with U.S.
manufacturers, harmonization of
standards will remove a trade

- barrier-which-could be-used to
protect ‘U.S. industry against
losses due to such competition.
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Item
No. OPTION ~ PROS CONS ([ J=problem)
D. DIFFUSION AND EXPLOITATION OF TECHNOLOGY
FOR INTERNATIONAL ADVANTAGE (Cont.)
Improvement of U.S. competitiveness
in international trade
4, Make all exports from the U.5. of o Advanced and market-tested technology o Increase in the budget and
technology, per se, (data and know-how related to design and production of bureaucracy.
- related to the design and/or production specific products and processes is . o ' o
of specific products or processes) universally considered as the scarcist -0 "Another regulation" of business.
suybject to Government approval national resource. Voluminous U.S. ' ' : '
{1icense) based on the potential con- exports and transfers of such technology,| [o Change in policy in effect for
tribution to the U.S. balance of pay- per se, for use in competitive opera- some 25 years or so.]
ments, employment opportunities, tions overseas, largely in developed ' I
national security and the country's countries, has been injurious to [o Opposition by foreign governments,
responsibilities for the political, employment opportunities in the U.S. including threat of retaliation
strategic, and economic interests of and a major factor in the 1971-73 {which could hardly be too _
the international community; rather devaluation of the dollar. . Since effective because they have Tittle
than, as is the case now, either a - further devaluation is no longer a technology superior to U.5. and
strict perrogative of private enter- viable tool for the purpose, and-foreign what they have they control).]
prise {non-strategic technology} or governments ‘are getting progressively : . -
subject only to national security and greater command of technolegy in their [o Opposition by U.S. multinationals.]
foreign policy considerations countries, including the technology of . | SR
{strategic technology.) U.S.-based multinationals, there is no. | [o Probable opposition by the

way for our domestic industry to reverse
the decline of its international com-
petitiveness except through an increase

~in the development of new technology and

some sort of control of its outfiow.
Moreover, Congress is highly unlikely to
legislate any tax incentive for R&D or
some other innovation enhancing funds if
the fruits of this R&D, etc., were to
continue to flow overseas the way they
do now.

Department of State, Treasury,
and some other agencies. ]
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item

OPTION

PROS

CONS (L7 = problems)

_Ho,

\

3

DIFFUSION AND EXPLOITATION OF ‘
TECHNCLOGY FOR INTERNATIONAL ADVANTAGE
{Cant.)

Improvement of U.S. competitiveness
in international trade

Impose a general "national benefit
egquilization" tax, assuming average
"running" royalty fees and average
relative contribution to the balance

of payments and employment opportunities
on all international transfers of
technology usable in economic activity
abroad which could be competitive

with activity in the U.S.

o See option D3.

¢ The policy would have the precedence
of "interest equilization" tax used
in the 1960'g.

0 Some gain in revenue which would
partially offset losses in revenue
resulting from the outflow of
technology and therefrom resulting
losses of production of exportable
products. o

o Some increase in the budget
and bureaucracy, though much
smaller than in option D3.

Detexrmining appropriate tax and its
administration might prove very
difficult.

o The accepted policy might prove
ineffective.

g Problems:

See option D3




Item - )
No. OPTION . PROS CONS (r_]: prohlnm;:;)
n. DIFFUSION AND EXPLOITATION OF
TECHNOLOGY FOR INTERNATIONAL ADVANTAGE
{Cont.,)
Improvement of U.5. competitiveness
in international trade
6. By an act of law, dizallow transfers of | o See option D3.

new technology based on R&D financed
in full or in part by public incentive
schemes if any, for a period of 7 years
after the initial commexcialization of
this technology in the U.S,.

o This would be much more straight-
forward than either D3 or D4,

The policy might affect the

U.8. at large only 1f the
Covernment's support of
civilian-market-oriented R&D were
much larger than it is today.

The policy would deny foreign
countries some of the new '
technology, the export of which -
would not be harmful to the u.S.
[ 7 problems

See qption D3.
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item
_Ho.

OPTION

PROS

CONS (7= problems)

.

DIFFUSION AND EXPLOITATION OF

TECHNQLOGY FOR INTERNATIONAL ADVANTAGE -

(Cont.}

Improvement of U.8. competitiveness
in international trade

To minimize the monopsonistic exploita-
tation of U,S5. companies, and the U.S.
at large, by Eastern bloc tountries in
their dealings involving transfers of
technology per se, make the companies
negotiate such deals through an agency
of the U.S, Government, or a special
public corporation (techport) to be
especially organized for the purpose.

¢ This is probably the only way to
achieve a reasonable quid pro quo

in this regard

Some increase in the budget

Drastic deviatlon from past and
current practices.]

Resentment of Eastern bloc
countries.]

Opposition of some U.S. private
companies.]

Pocsihle opposition by the
Department of State. ]
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I'tem .
No. OPTION PROS CONS (L7 = problems)
1y, DIFFUSION AND EXPLOITATION OF

TECHNOLOGY FOR INTERNATIONAL ADVANTAGE
{Cont.}
Improvement of U.S. competitiveness
in internaticnal trade
8. Greatly expand, perhaps by a factor of | o Such an expansion would merely match o Some increase in the government

2, the export promotion programs of
technology=-intensive products produced
in the United States, subject only to
national security considerations,

the programs of the more employment-
sensititive countries, such as Japan.

budget and bureaucracy.
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Item T
No. OPTION PROS cons (47 = problens
D. DIFFUSICN AND EXPLOITATION OF
TECHNOLOGY FOR INTERNATIONAL ADVANTAGE
(Cont.)
Technological support of lesser
developed countries
9. Through a more active participation in o After long frustrations with their o Development of a workable

the international effort to develop
a mutually agreeable "buginess code of
behavior" of multinational companies
in LDCs and through a set of amendments

to or revisions of existing U.S. tax

and insurance provisions, arrange for
U.S.~based multinational companies'
investments and operations to be of
more benefit to LDCs {subject, of
course, to all other policies which
the U.S. has or might have on the
books.)

pace of industrial development, the
"third world" countries have de~-
cided to simply "demand” the
developed countries' technological
assistance for speeding up this
development. The prime target of
this "demand” is the United States.
Current strategic, political, and
economic considerations dictate that
this "demand" be taken more
seriously than in the past. The
demands call for U.S. assistande
in the development and/or furnish-.
ing of technology appropriate for
their conditions (e.g. for the
development of industrial processing
-- in contrast to extractions --
of their natural resources, and for
the development of fairly sophisti-
cated manufacturing industries --
a la South Korea's, Taiwan's, and
Singapore's. Accepting such demands
as inevitable, including the
absorption of imports, U.S., multi-
national companies would most
" probably be the best tool for
rendering the kind of assistance
these countries demand.

"business code behaviox” might
prove to be extremely difficult

o At least some of the counktries
might harass U.5. multinationals
even if they agree to the
"business code" with the result
that the multinationals would not
be able to deliver the promisesand

the blame would be directed at
the U.S.

o The "ethnics" might not adequately

participate in the MNC's
operations.
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item

No. OPTION PROS CONS (tJ= problems)
D. DIFF{SION AND EXPLOITATION OF
TECHNOLOGY FOR INTERNATIONAL ADVANTAGE
{Cont.)
Technolegical suppoxrt of lesser
developed countries
10.] Organize a series of bilateral U.5.- o U.S. national preferences with o In such bilateral arrangements,

individual IDC joint commissions,
patterned roughly after the U.S.-

- Israel commission, which would jointly

plan and supervise the execution

of the plan for production, technology
development and/or acguisition, and
marketing of products of the “third
world" country industries in question.

respect to policies on the books and
initiatives would most probably
prevail. )

o Participation and "learning" by the
"ethnics" might be greater in a
binational activity than in
option D8.-

the U.8. might be presented with
demands which it would not be
willing to meet and, therefore,
the confrontations might -
aggravate rather than lessen
tensions.
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Item ‘ -
D. DIFFUSION AND EXPLQITATION OF
TECHNOLOGY FOR INTERNATIONAL ALVANTAGE
{Cont.)
Technological support of lesser
developed countries
11. With the close cooperation of other o Participation and "learning" by the o There might be considerable

developed countries, organize a series
of developed countries - individual
"third world" country commissions
which would jointly plan and supervise
the execution of plans for production,
technology development and/or
acquisition, and marketing of products
of the "third world" countries
industries in question,

ethnics might be the same as in
option D9,

o Larger capaclity and negotiation power

to meet and/or resist the individual
countries' demands.

o The option seems to bhe favored
implicitly by the Department of
State. '

difficulties in working out the
developed countries' agreements
on conflicting issues and the
U.S. would have to take the
blame.

o U.S. interests might be

compromised.
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Item
No. OPTION PROS CONS(CJ= problems)
D. DIFFUSION AND EXPIOITATION OF
TECHNOLOGY FOR INTERNATIONAL ADVANTAGE
{Coht.)
‘Technological support of lesser
developed countries
12. | - wWith the cooperation of other developed 0 'The policy would be in the spirit of | o u.s. preferences and interests

countries, propose that the World Bank
undertake the planning and execution
of the industrial devélopment, etc., of
the "third world" countries on behalf
of the countries in question and the
developed countries. '

the broadest multilateralism and,
therefore, could easily find support
in the U.S. and abroad.

o U.S. would not be blamed for any
errors that might be committed by
the Bank.

o 'The Bank's mechanism might bhe the
best tool to resist unreasonable
demands on the part of the
countries in question.

would to a large degree be at
the mercy of the World Bank's
bureaucrats and the "third
world" country experts.
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Item -
No. OPTION PROS - CONS (1= problems)
D. DIFFUSION AND EXPLOITATION OF
TECHNOLOGY FOR INTERNATIONAL ADVANTAGE
{(Cont.)
Technological support of lesser
developed countries
13. | Continue the traditional method of o Chances are that the four preceding o Some of the most vocal and
support of LDCs, with substantial options listed in this section will ideologically oriented leaders
increage in appropriations of foreign prove too disruptive and/or in LDCs might oppose this policy.
aid funds. otherwise not workable to the :
developed countries, and especially [é Congress might be unwilling to

s0 to the United States where the
government, including Congress, has
little influence on what private
corporations do.

o This route might represent, at least

on paper, a much_morg tangible support

of LDCs than other options.

o The developed countries as a whole
would probably agree on such a
policy more readily than on the
other options. '

o The route wéuld'probably prove inore
attractive to most of the leaders in
LDCs than the other options.

appropriate substantially
larger budgetary outlays for
foreign aid than it does now. ]

Even if Congress appropriated
larger funds for the purpose,

the Administration might continue

to use the larger funds ineffective-

lynj
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Item
No. OPTION PROS CONS (LJ= problems)
b. DIFFUSION AND EXPLOITATION OF
TECHNOLOGY FOR INTERNATIONAL ADVANTAGE
{(Cont.}
International cooperation
14.} - Promote mutually advantageous coopera- Avoid duplication of independent [@ Riék of unilateral technology

tion in industrial R&D} up to the stage
of development and testing, in tech-
nology areas where U.S. private
interests do not pursue the objective,
and with the provision that the U.S.
commercialization of the results of the
cooperation would be pursued by private
interests, both congistent with the

- traditional industry/government

relations in the United States.

effort in some costly projects.

" Promote international undersﬁandinQ_

and "good will.”

U.S;Hﬁay'léarn_frqm other countries-

in areas where foreign count¥ies
have a lead.

No infringement on technological

" initiatives pursued or likely to be

pursued by private U.S. interests.

outflow, especially in areas
where U.5. enjoys a substantial

‘lead,:]
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APPENDIX D
RECOMMENDATIONS FOR IMMEDIATE DEPARTMENT OF COMMERCE ACTION

In 1976, the President's technology advisory group on the contributions
of technology to economic strength suggested to the Vice President and
the Secretary of Commerce that the Department of Commerce take a leader-
ship role in stimulating technological innovation. The Department has
been called on before to serve as the focal point within the Executive
Branch for policies concerning industrial research and development. In
the President's 1972 Science and Technology Message toc Congress, ‘the _
Department was directed to appraise, on a continuing basis, the techno-
logical strengths and weaknessesof U.S. industry; to work with other
agencies in identifying barriers to industrial progress; to propose
measures to assure a vigorous state of industrial progress; and to
promote the transfer of Federally-owned technology into the civilian
econony. * As discussed in Sections III-V, some work has been undertaken
in the Department along these lines.

For 1nstance, the Department S Exper1menta1 Technology Incent1ves Program
has, since 1973, conducted experiments in cooperat1on with several Govern-
ment agencies on methods of stimulating innovation {see Appendix A).

This program is presently undergoing evaluation, and if the results of
this evaluation are favorable, the program cou]d be expanded.

Although work has been undertaken in the Department to promote technolo-
gical innovation, we agree with the President's Science and Technology
Group that more can and shou1d be done.

In part1cu1ar, we recommend that the Secretary of Commerce, to strengthen
national technology policy, take 1mmed1ate actions w1th1n the Department
in the following six areas:

Analysis and planning

Fostering industrial R&D

Collecting, organizing, and disseminating: 1nformat1on
Providing information to state and local governments.
Funding commercialization of selected Government inventions

Providing consumer technology information services

The six areas are shown grouped into three natural functional units
related to existing activities. The need for each unit is described

in the following, as well as how it would funct1on, and who would benefit
from its work.

*For further recent history of Federal efforts 1n c1v111an technology
see Appendix A.
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INDUSTRIAL TECHNOLOGY ANALYSIS OFFICE

A.

Introduction

The capacity to analyze the effects of current and proposed national
technology policy on the innovation process, the economy, and society,
along with the capacity to judge the validity of the various inputs
and to integrate the multidisciplinary inputs for decisions of national
and international scope, is urgently needed by the governments of all
technology-intensive societies. Each U.S. department and agency per-
forms some analysis with varying degrees of thoroughness and success
but with 1imited perspective and objectives. 'Recognition of the need

for the development and selection of sound technical policies which -

encompass all aspects of Government and which together represent a
coordinated U.S. techno]ogy policy, has been the motivating force for
reestablishment of the science advisory apparatus for the President,
for establishing the Office of Technology Assessment in Congress,

and for cont1nu1ng the Commerce Technical Adv1sory Board.

The idea for ana1yz1ng consequences of present and contemplated Govern—
ment technology policy elements is not novel. Many relevant ad hoc
studies have been carried out under former President's Science Ad-
visory Committees, the National Research Council, various White House
committees, private "think tanks," and many other organizations. What
is lacking is a way of evaluating, integrating, and prioritizing the
many inputs ‘available and necessary for a comprehens1ve nat1ona1 res-
ponse to national concerns and goals.

There is wide consensus that an office is needed which would analyze
the Nation's performance and needs in technology. Attention has been
called to the need for this analysis in several quarters, including ~
remarks by J. Herbert Hollomon at a meeting of the President's Science
and Technology Group on the contribution of technology to the economy
[37] and Congressional hearings [43]. At present, there is no unit

in either the Government or private sector which adequately systema-
tically analyzes the techn01091ca1 variables of the Nation, although
many Federal agencies analyze various aspects of the Nation's economic,
technical and social activities.

It is appropriate that a civil technology analysis office be located
in the Department of Commerce. Much of the technological, economic,
and demographic information which is required for comprehensive
analyses are produced and disseminated by agencies of the Department.
The high credibility of the Bureau of the Census, Bureau of Economic
Analysis, National Bureau of Standards, and other Department units,
would contribute to the Tikelihood of serious consideration of the

“analytic results by policy-makers. In addition, the Departmentfs
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familiarity with industry and its established contacts with industry
will make it easfer to obtain the needed information.

Conceptial Des1gn :

The 0ff1ce would be 1ocated in the Office of the Ass1stant ‘Secretary
for Science and Technology. It would provide the Assistant Secretary
with information needed for more effectively serving as chief adviser
to the Secretary and other Commerce officials on science and technology
matters, and as director and coordinator of the scientific and tech-
no]og1ca1 programs of the Department. The Office would generate
analyses of importance to the Assistant Secretary:for Policy in his
cons1derat1on of Department policy which have technological content.
The analysis results should also be of considerable use to the White
House Office of Science and Technology Policy and other Federal
agencies.

The Office would perform comprehensive long-range analyses, and would
provide an indication of how the U.S. is faring in technology, in com-
parison with other nations, and in comparison with its past performance
and potential. Analyses would be made of:

a. technico-economic indicators refated to economic and industrial
growth and productivity;

b. technological factors in foreign trade and direct foreign in-
vestment, inc1uding costs and benefits of technology transfer;

C. resources (manpower, capital, etc.) applied to the generation
and acquisition of technoliogy:

d. 'effectiveness of various governmenta1 policies in promoting
the Nat1on s technolog1ca1 health;

e. 1ega1, reguiatory, 1nst1tut1ona1, and other barriers to tech-
nological innovation; and -

f. social cost-benefits of currently debated or anticipated
major technological developments.

Because of the multifaceted aspects of the Tisted .subjects, the Office
- staff would be multidisciplinary. The staff would perform analyses,
itself, and would also administer contracts for extramural studies.

. Constituency of Users

There wou]d be three classes of users

a. The technico-economic ana]yses wou]d be usefu] to the
Secretary/Under Secretary of Commerce, the Assistant:
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Secretary for Science and Technology, and the Assistant
Secretary for Policy, in formulating positions and: policies
on the broad spectrum of issues having technological content.

b. The analyses should be of use to the White House O%fice of
Science and Technology Policy and other Executive Branch
‘agenc1es and 1nd1rect1y to Congress and the private sector,

~as well. _

c. The Office could provide results to the "business side" of
DoC for use in its domestic and international operations.

Industrial_Technology Analysis Office

-- a conceptual désign -

Secretary of Commerce

T — T [

White House Office b ~-4 AS/S&T “The Business Side" AS/Policy
of Science and x 3
Technolagy Policy i : H

.

Industrial Technoloay Analysis Qffice
Analysis of:

technico-economic indicators
technology in foreign trade and investment
technological resources

- effect of Government po‘Hcies on 1nnovat10n
; - barriers to Tnnovation
! - social cost-benefits of major developments .

[ I S |

1I. OFFICE OF PRODUCT STANDARDS AND CONSUMER TECHNOLOGY

A. Introduction

Recent White House Conferences on Consumer Representation have en-
couraged Federal agencies to establish meaningful consumer programs.
The term "commerce," by definition, must have as one of its pr1nc1pa1
objectives the satisfaction of consumers.
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The successes or failures of the Nation's commerce -- and this includes
its industries -- are directly related to its ability to develop and
supply products and services which satisfactori]y meet the needs and
desires of consumers. If consumer interest dwindles and jts demands
fall off, commerce will a]so suffer regardiess of its ab111ty to supply
those demands. _

The Department of Commerce, which for many years has contrlbuted to the
development of standards for products to meet the highest level of con-
sumer requirements, 1ikewise must provide the leadership essential to
the development of programs that are even more visibly consumer-
oriented. The clear economic and social interdepence of industry and
consumers, especially where they meet in the mainstream of commerce,
must be accentuated - and the Department is equipped to do this job by
employing the resources it has available in its 0ff1ce of the Assistant
Secretary for Science and Technology. ; -

ITTustrative of the points Jjust made is the fact that since 19071 the
National Bureau of Standards has engaged in cooperative activities
with private organizations and other Government agencies that have
resulted in many programs directed at benefiting consumers based on
voluntary participation of manufacturers. Two such recently instituted
consumer-oriented programs are the Voluntary Labeling Program for
Household Appliances and Equipment to Effect Energy Conservation, and
the Voluntary Program for Appliance Efficiency.

The latter program, whose goal is to achieve a 20 percent reduction in
energy consumption of new household appliances by 1980, has thus far
resulted in voluntary commitments to seek such energy reduction by
appliance manufacturers responsible for over 93 percent of all retail
sales of the appliances covered by the program. The appliance energy
~conservation program has also been widely supported by both manu-
facturers and consumers. Manufacturers voluntarily participating in
the labeling of the first product (room air-conditioners) under this
program produce about 95 percent of the units being marketed in the
u.s.

It is proposed that the Department of Commerce undertake expanded
voluntary programs which would emphasize consumer information on the
technical characteristics of selected products, and the improvement
in the technology embodied in consumer products.. This Togically
should be conducted by the Office of Product Standards which has for
some years furnished the Department's policy guidance not only for the
development of such standards but also for the establishment of .
various consumer-oriented programs. To reflect the full scope of its
operation, and simultaneously give greater visibility to the newer
consumer functions and enhance their recognition by consumers, it is
proposed that the title of the Office be changed to Office of

Product Standards and Consumer Technology.
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Concgptual Design

The Office of Product Standards and Consumer Technology wou1d be
located in the Office of the Assistant Secretary for Science and
Technology. As a natural expansion of the current functions of the
O0ffice of Product Standards it would continue to serve as the arm of
the Assistant Secretary, who is respon51b1e for p011cy guidance of
the Natjonal Bureau of Standards, in furnishing the initiatives and
management needed to utilize technologies employed in deve]oang
standards to resolve the technological ‘problems involved in various
c0n5umer-or1ented programs .

The 0ff1ce of Product Standards and Consumer Techn01ogy would have a
two-fold goal. As did its predecessor Office of Product Standards, it
would be responsible for improving the contribution of standardization
to Targer scale and Tower cost production of manufactured goods,
thereby making improved products available to more and more people.

In addition, the expanded office would concentrate on programs for
stimutating manufacturers to offer products that are free from recog-
nizable faults and having a quality commensurate with the price being
charged. Many of the quatities of goods required by consumers can be
defined by appropriate standards covering the materials used and, where
app]icabTe’and measurable, the ratings and other performance character-
- istics. ‘Reference to such standards can give the buyer the guidance

he needs in making decisions based on recognizable value.

Given the growing awaréness of consumers to-obtaining optimum goods
and services per dollar and the growing importance to the Nation of
the need to conserve material resources, the Office of Product =~
Standards and Consumer Technology could effectively merge the tech-
nologies employed to sat1sfy the requirements of the consumer with
the techno]ogles emp]oyed 1n standardization so as to:

" a. Provide the consumer with trustworthy comparative 1nf0r-
mation about products at the point of sale. This would
enable the consumer to make personally optimum decisions
in the marketplace that are based on comparisons of im-

“portant product performance characteristics, such as dura-
b111ty, capabitlity, eff1c1ency, and Tife-cycle cost

b. Prov1de incentives for manufacturers to upgrade the tech-
~nology in their consumer products. Such an upgrading would
result iin the conservation of materials, as well as energy.
For example, increased conservation of mater1a1s could be
-ach1eved through improvement in the contro1 of corros10n

It is envisaged that the Office of Product Standards and Consumer
Technology would be active at the interface between manufacturers and
consumers in the deve1opment of plans and activities aimed at improving
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not only product standards and the lot of consumers in the conven-
tional sense, but also at fostering the promulgation and acceptance of
product standards and test methods whose very adoption by industry
inherently will benefit consumers. Technical support for the programs
conducted by the Office would be provided by the National Bureau of
Standards, which would be required gradually to expand modestly its
technical capability in consumer technology. The functions of NBS
would be operational, supportive and analytical. The role of the
Office of .Product Standards and: Consumer Technology would continue

to be policy development, coord1nat1on and evaluation.

Constltuency of Users.

Fofmer President Herbert C. 'Hoober declared, on the occasion of his

acceptance of an award from the Amer1can Standards Assoc1at10n,1n
195] _

"Standards are at the base of a]} mass production. They make
possible more continuous employment by manufacture for stock
-instead of dependence upon immediate and specialized orders.
They have made it possible to conduct this fabulous productive
machine with the least amount -of spare parts and inventories
in the hands of the consumer industries. They have sharpened
competition. ' They have cheapened the cost of product1on in
millions of directions. Thus they have been a factor in our
rising Tiving standards. They have enabled thousands of
different articles to be placed within the reach of everybody.
They do not impose uniformity on the individual, because they

make available to him an infinite variety of add1t1ons to his
living."

These words of President Hoover succinctly sum up the principal ob-
jectives of the Office of Product Standards and Consumer Techno]ogy,

and at the same t1me suggest the classes of users of the Office's
services.

A further illustration of the Office’s constituency of users may be
seen in the notice published by the Department of Commerce on May 25,
1976 announcing its intention to develop in cooperation with consumers,
manufacturers, producers, distributors, retailers, and other interested
groups, a Voluntary Consumer Product Information Labeling Program. In
essence, this proposed program provides that if the Secretary makes a
finding of need to label a particular consumer product with infor-
mation concerning one or more specific performance characteristics,

he would proceed, with the cooperation of the private sector, to
develop a performance labeling specification. Once such a final
labeling specification is promulgated, manufacturers may volunteer

to participate in the program.
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If this plan is carried out as now contempiated, it would offer the
cornerstone for a comprehensive consumer technology program. Event-
ually, this could be augmented by examining and then possibly proposing
a variety of syitable strategems to promote the objectives of
encouraging consumers to make cost-effective purchases. Some such
strategems are new product standards, further development of technical
information ta110red for consumers, f1nanc1a1 options, or some mix
thereof _

A still further i11u3tration of the constituent users of the Office's
services 1s the National VYoluntary Laboratory Accreditation Program
which has very recently become operational. This program was under-
taken in response to demands for many years by representatives of the
public and private sectors that the Department of Commerce exert
leadership in the area of testing laboratory accreditation. Its goal
is to provide a national voluntary system for examining, upon request,
the technical competence of private and public testing laboratories
that serve regulatory and nonregu]atory product eva]uat1on and certi-
‘fication needs.

Besides serving its direct or principal constituent users, manufacturers
or producers and consumers, the Office would be in a position to formu-
late plans and recommend positions and policies for consideration by

the Secretary and the President. Other Government agencies and the
Congress could draw upon its experience and-information.

Office of Product Standards and Consumer Technology

-- a conceptual design -~

'[7 Secretary of Commerce - I
AS/S&T ‘ AS/D18 ‘ !AS/PDHC_V
| : ;
National Bureau. 0ffice of Product Standards
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.............................. e S
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i | appropriate, ]




- 171 -

COMMERCIAL TECHNOLOGY AND INNOVATION SERVICES

1.

Introduct1on

There are several functions which have in common the enhancement and
furtherance of civil sector exploitation of both industrial and
Federal R&D. The functions would benefit from close coordination

and communication, and thus could form a Togical grouping, Commercial
Technology and Innovation Services, within the Department of Commerce.
These functions are:

(a) technical information dissemination, which would collect,
organize, and provide technological information services,
based on U.S. Government research and development, to industry
and business, state and Tocal governments, and the public.

The National Technical Information Service (NTIS) now per-
forms this function, but should do more.

(b) innovation research, which would fund selected research,
development, and demonstrations to stimulate greater tech-
nological innovation in industry, the service businesses, and
state and local governments; emphasizing generic areas of
technology in which governmental requirements, market dis-
aggregation, or . Tack of propr1etary r1ghts are dominant
aspects:

(c) industrial technd1ogica1 extension services, which would oper-
ate as a central broker of technology for application to state
and Tocal needs, including the fostering of local industry;

(d) coupling the technology development and expertise capabilities
of more than 50 Federal laboratories with the technological
innovation needs of U.S. industry, and also with those of
state and Tocal governments; and.

(e) invention promotion and licensing services which would foster
the commercial exploitation of U.S. Government-owned inventions.

NTIS {a) and the patent licensing (e) functions can be expected to
achieve self-support. Federal appropriations will be needed for the
other functions, and state funding will be required for the extension
function (c), already in place in some states.

Most of the operations would be performed outside the Federal Govern-
ment, either in state and Tocal units, or in private industry. A DoC
operating unit would do the planning, coordination, contract management,
central information services management, patent and licensing services,
and evaluation. :
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This proposal for a Commercial Technology and Innovation Serv1ce unit
responds to the October 1975 report of the National Commission on
Productivity and Work Quality: "The Commission believes that closer
cooperation between the Government and the private sector is needed
to improve certain kinds of critical technical change...In such cases,
new methods of cooperation between business and Government may be
appropriate...For example, military, space, aircraft, and medical
deve1opments, as well as significant parts of our electronics and
machine tooT technology have a11 been substantially stimulated by
pubTic funds." In the proposal's emphasis on cost recovery, it

also responds to the Council on International Economic Policy's call

for greater recoupment of Government funds wh1ch lead to pr1vate
benefit.

Conceptual Design

A more detailed discussion and Just1f1cat1on of the several funct1ons
follows: .

a. National Technical Informat1on Service: (NTI_)

NTIS would continue 1ts present se1f susta1n1ng operat1on to pkovide
information services to industry and businesses, state and local
governments, and the public. However, the present NTIS programs

for technology transfer and for the licensing and foreign filing

of Government inventions would be transferred and expanded to other
parts of the Commercial Technology and Innovation Services (CTIS).

b. Innovation Research and Extension Services (IRES) -

As discussed in Section II, attention has been called to the steadily
declining world lead of the U.S. in civil-sector technological inno-
vation and to the need for greater technology utilization in the
service businesses and in state and local governments. The IRES
would (1) support selected industrial R&D, and (2) provide a better
coup11ng between the Federal technology resources and the needs in
the pr1vate sector and in state and 1oca1 governments

(1) Industrial R&D Support

The U.S. is the only major 1ndustr1a117ed nation w1thout a
national Government program for enhancing civilian innovation

and productivity. Yet increasingly the civilian production plant
and markets are influenced by governmental decisions, so that
expectations of adequate national innovation and productivity
~improvement brought about by traditional civilian market demands
are being shattered, except in a few products and technologies.
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Some technology-intensive electronics companies feel strongly
that there is a need in the U.S. to develop more up-to-date
manufacturing process technigues [43]. A General Accounting
Office (GAO) study on manufacturing technology shows a concen-
tration of advanced technology in a few industries, and concludes
that without further action it will not.be diffused to smaller

- or medium-sized firms until 1985 [11]. Productivity can be in-
creased by better design techniques {computer-assisted), by the
-development of more highly automated machine parts manufacturing
and assembly techniques, and by the development of programmable
production techniques that will enable quick product change.

Direct support of industrial R&D, based on foreign experience,
has been recommended to the.U.S. Government, (See, for instance,
[37]). Critics, however, express concern that Governments do not
. have enough feel for the marketplace to make wise investments;
that companies, in fact, might use this mechanism only to support
marginal projects; and the R&D costs are only a very small part
of the costs of technoTcg1ca1 Jinnovation and do not form the
main barrier [9,19,20].  Examples exist both of commercially
successful Government supported R&D programs (solid state elec-
tronics) and of unsuccessfu] programs (a]ternate automotive
power systems). -

In view of the need-for more U.S.-industria1 R&D aimed at commer-
cial sector innovation, on the one hand, but also in view of the
mixed U.S. and foreign resuits from past, direct governmental

" support of commercial innovation, on the other hand, it is pro-
posed that an R&D contracts program be established, but that
initially it be a sma]] program ($25 m11]1on/year) and treated

as exper1menta1 _ _ _ : :

This program wou]d support R&D of h1gh potent1a1 and general
interest to an entire industrial sector, e.q., catalytic processes,
effluent hand]ing, combustion technology, programmab]le production
techniques, industrial enzymes, ultra-precision machining, etc.
These research areas exemp11fy severa] kinds of research:

- vesearch des1gned to get a bas1c understanding of a process
- common to many products (e.g., catalysis, corrosion, ultra-
precision machining, production techniques);

- research aimed at resource conservation (e.g., combustion of
high carbon fuels in 1ight of new emission standards, effluent
handling, and solid waste recyc]ing); and .

- research in re]at1ve1y unexplored areas (e g., industrial
-enzymes ). _
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The Tist is not meant to be exhaustive, or to imply that DoC
has already selected these areas to be the most important.
Rather, it is presented in order to clarify the kinds of
-research that would be supported.

The projects would arise from unsolicited proposals, to allow
maximum private sector initiative and participation in the
choice of projects. These funds would supplement mission
agency (such as DoD, ERDA, and EPA) funds which often do not
carry research to the point of successful commercialization or
_wh1ch focus on more spec1fac projects. :

An exper1menta1 program, such as th1s, is proposed instead of a
full-fledged operation because of the obstacles, readily visible,
to its success. One of the largest problem areas will be to keep
- the research at a general enough level, so that the results will
be widely applicable and will not redound disproportionately to
the benefit of a single firm. The support of industry-directed

- and funded research institutes would be one way of avoiding this
obstacle. Another mechanism would be to support research carried
out through state research and eng1neer1ng foundat1ons, such as
the one in Pennsylvania. :

In any event, coordination with universities.wou1d be very
important, in order to ensure the involvement of their faculties
with the research program, and with the subsequent implementation
of the results in industry. An embryonic DoC program in which
EDA and NTIS are working closely with about 20 state university
industrial extension services, might serve as a nuc]eus for
university involvement.

Peer review_of proposals, employing non-DoC-reviewers is judged
the best method for selecting good research projects. This
method would minimize DoC staff requirements and would thereby
make it easier to stop the program if it were judged to be
unsuccessful. Side effects to be closely monitored would include
whether privately-funded research in the subject areas chosen
would change magnitude and whether product innovation would be
hampered by premature focusing on improving manufacturing

process technology. Keeping the research projects at a very
general level would tend to minimize undesirable side effects.

The suggested DoC program would be a small analog of the DoD
programs for supporting (a) the development of technalogy rele-
vant to DoD—purchased items, and (b) diffusing technological
innovation in manufacturing processes employed to produce DoD
material. At present, DoD owns almost 100 manufacturing and
assembly facilities and their equipment, although the operating
firms are usually considered to be "private enterprise." Among
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these firms are units of many of the largest manufacturing enter-
prises in the U.S., e.g., Boeing, Lockeed, North American
Aviation, General Dynamics, and McDonnell-Douglas.

The mechanisms employed by DoD to urge these firms to remain
technologically innovative are: (a) an "independent R&D" fund
derived from an approximately 2 percent add-on to:the price DoD
pays for manufactured products, and (b) DoD-appropriation funds
directly invested by DoD program managers in technological inno-
vations. in the supp11er firms. The former fund is invested by
the contractor in R&D of its own choice, and amounts to more than

_$50 mitlion, annually.

The Tatter program is at a current level of $1]4 million, annually,

. and is targeted for $200 million, annually, in a few years. It is

(2)

run by a smalil DoD coordinating staff through the military services
and defense agencies. It involves engineering and cost analysis,
consultation with manufacturing firms, and information exchange.
The payoff is large; on some 60 innovations studied, the payoff

is 15:1 on investment. Much of the resulting technological inno-
vation will only sTowly, if ever, reach the attention of the
majority of U.S. manufacturing firms, in the absence of a con-
certed DoC program.

Extension Services

The fastest growing employment sectors in the U.S. have been the
service businesses and state and local governments. While the
employment in manufacturing increased 28 percent from 1950 to
1973, that in the services sector increased 140 percent and in
the state and local government sector by 165 percent. Producti-
vity is low, and useful output, because of high: labor inputs, is
expensively produced. The situation has not gone unnoticed.
Presidents have repeatedly emphasized that R&D needs of state and
local governments should be integrated more fully into the Federal
R&D program as a means of improving this situation. Since
productivity increases in state and local governments will be
closely related to capital goods purchases and:investments (e.g.,
computers, telecommunication devices, trucks), U.S. industry has
a large stake. There is yet, however, no coordinated governmental
program to bring the full Federal, state and Tocal governmental
resources to bear on the needs of state and local governments.

An industrial technological extension service would aim for
improvements in the following areas: _

° coup11ng Federal laboratory technology to the technology needs

of private. f1rms and state and local governments, utilizing
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state-operated f1e1d extens1on agenc1es as the delivery
system;

coup11ng state and 1oca1 government app11ed research needs to
Federal laboratory programs, utilizing state extension agents
as the sources of R&D planning information, in addition to
major public interest groups (e.g., League of C1t1es and

: Nat1ona1 Governor 5 Conference), and :

adaptlng technology from a11 sources in order to improve
industrial process and product 1nnovat1on, and the utilization
of ‘technology to improve productivity in state and 1oca1 govern-
ments, the service industries, and industry.

The Federal Government presently has several scattered small
pilot programs in these areas. A Federal Laboratories Consortium
with some 70 member-Taboratories operates in a semi-official way

to assist state and local governments to become more capable of

utilizing technology, and to have their needs for technology
better. addressed by the Federal R&D program. NSF/RANN's inter-
governmental Science program has supported, through Public Tech-

nology, Inc., demonstration projects in 27 cities; the Council
- of State Governments and National Conference of State Legislatures

also have supported demonstration projects. EDA's Technical
Assistance Program has assisted in creating 15 state-based
industrial extension services, and NTIS is now working with these
organizations. The Small Business Administration has a field
agent organization to help applicants for SBA Toans. -All told,
some 20 states have field agent organizations varying greatly in
size and outreach, and supported by combinations of state SBA,
EDA/TA, NSF and other funds.

Each of these programs suffers from limitations: SBA is primari1y

~interested in he1p1ng applicants for SBA loans; EDA/TA is pr1mar-

ily interested in building state institutional capabilities in
economically depressed areas; and NSF feels obligated to portray
project support as "research." To date, the Federal laboratories
consortium has operated in an ad-hoc manner; it needs to be tied
into the Federal R&D process at an operating management level,
rather than at its present NSF policy and research level.

The Government Accounting Office has repeatedTy called for a cen-
tralized technology transfer effort, stressing it in testimony
before Congress and in spec1a1 GAO reports [44].

A DoC industrial techn010g1ca1 extens1on service un1t, such as
IRES, would build on the results of the existing pilot programs
to estab11sh a coordinated nationwide operating program. State-
supported field agents would interact, on the one hand, with a
central core of experts in DoC who would identify information
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sources and appropriate contacts in the Federal Government, and
on the other hand with individual firms and organizations such
as local Chambers of Commerce. The DoC Field Offices might

be helpful as referral offices. :

The operating instrumentalities, other than a small Federal

core organization, would be at the regional, state, or Tlocal
level. Experience at all Government levels has been promising;
e.g., the New England Innovation Group, Pennsylvania Technical
Assistance Program (PENNTAP)}, and Los Angeles Chamber of Commerce.
These organizations would provide an adequately sized, technically
trained field agent force. EDA {s tentatively planning to extend
grant support to another 15 such 0rgan1zat1ons next year, for a
total of 30.

IRES could also use some of the funds for developing entrepreneurs
presently administered by NSF/RANN to establish a nationwide
'system of small technical enterprise associates programs with
engineering educational institutions. These couid be patterned,

. for example, after MIT's Associates program, and would provide
eligible enterprises with ad hoc advice .on management, new :
product development, marketing and technical "trouble shooting”
oh a continuous, cost-free or subsidized basis.

¢. Invention Promot1on and L1cens1ng Serv1ces (IPLS)

An existing NTIS unit promotes commerc1a11zat1on of U.S. Government
inventions, and also obtains foreign patent protection on selected
U.S. Government inventions, and issues 1icenses under these patents.
The commercial attractiveness of these jnventions is limited by =
procedural difficulties in granting exclusive Ticenses and by the -
undeveloped status of most of the inventions. Separate efforts

are underway to obtain greater flexibility in issuing exclusive
licenses. This new program is doing well.

Constituency of CTIS

The constituency or audience which would be served by the several CTIS
functions would include, in order of importance:

manufacturing industry

service industries

construction industry

food growing and processing industry
professional and consulting firms
universities and colleges

state and Tocal governments in U.S,

o ¢ ¢ o 0 0O ©

The National Technical Information Service is already in contact with
almost 140,000 peopie or organizations in the above categories. NTIS
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has also begun developing cooperative arrangements with"patent licensing
and invention development organizations sponsored by several foreign

governments.

Commercial Technology and Innovation Services {CTIS)

) -a conceptual design --
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I

Invention Promotion and
Licensfng Service

nnovation Research and
Extension Service

- Collects, organizes, and
sells coptes of:

° 1556 and private tech-
nical reports

® 1JSG common-use computer
software

° HSG data flles

® [1SG patent applications

- Provides marketing services
for special infermation
products from private and
US3 sources

- Promotes availability of
of USG inventions for
Ticensing.

~ Obtains foreign patents
on USG fnventions,

« Licenses U.S. and non-
u.s. firms to use
patented technology and
know-how,

Funds R&D in private industry
to further tech. innovation
of generic nature

Provides tech, brokering
services to state & local
industrial innovation field
servicas.

Promotes coupling of Federal
Labs Consortium resources
with commercial innovation
and state & local governments,
Funds Industrial Associates
Program












