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For at least the past decade, there have been growing and
general concerns that the United States has failed to maintain
its record of innovation, especially as compared to the rest
of the world. The Federal Government has been increasingly
concerned that its policies may, in certain instances, adversely
affect innovation in the private sector. In particular, there
has been an intensifying uneasiness, frequently concomitant
with the overall concerns, that Federal research and development
(R&D) procurement policies may not be taking appropriate advantage
of the innovative capacities of small firms. This report con
siders the question of whether small firms have an appropriate
share of Federal R&D procurements.

The report first addresses small firm performance in terms
of Federal interests regarding R&D contracts, concluding that
small firms have compiled a striking record of innovation in
the private sector, especially given their share of the economy
and the resources expended by them on R&D. Data collected
by the Office of Federal Procurement policy on the current
small firm share of Federal R&D awards are then described, with
the conclusion that small firms should probably be receiving
more than their present 8% share of Federal R&D awards to
industry, even allowing for contracts that cannot feasibly
be broken into parts sufficiently small and allowing for sub
contracts. This conclusion is then both verified and explained
by identifying a number of impediments to small business par
ticipation in the Federal R&D process which are not found in
the private sector. The identification of impediments produces
a number of recommendations concerning stability and efficiency
of R&D funding, administrative requirements, nature and timing
of Requests for Proposals, treatment of proposals, and contact
between small firms and technical personnel.

This report is based upon a synthesis of approximately 75
documents; the bibliography has about 200 items. CitatiOns
are in the form of author and, where appropriate, page number;
the volume number or date is also given if necessary for identi
fication in the bibliography.
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THE APPROPRIATE SMALL FIRM SHARE

The question of whether small firms have an appropriate
share of Federal R&D procurements is not amenable to anything
resembling precise measurement. In discussing the "fair propor
tion" language of small business legislation, the u.S. Commission
On Government Procurement said that "Fair proportion can be
a rigidly defined or a fluid concept. A rigid definition,
such as awarding a fixed percentage of Government procurement
to small business, would not be, in the GOvernment's interest,
even though the percentage might be adjusted from year to year.
We believe fair proportion should be recognized as a working
concept that expands or contracts from year to year with the
types of procurement by the Government, state of the economy,
and fluctuations of particular industries" (v.l, p.127-128).
To address this working concept, it is necessary to examine the
performance of small firms in the context of what can be
accomplished by Federal R&D contracts with industrial firms.

In the first instance, there is the work for which the
Government has contracted. How do small firms perform? This
is part of the larger question of small firm innovative capacity
vs. resources expended, which is discussed below. But Waterman
addressed this particular part of the question in his 1971
survey of 568 technical and procurement personnel "who have
any influence on the selection of sources for R&D procurement"
(p.181) in 47 offices in the Department of Defense, National
Aeronautics and Space A~~inistration, and the Department of
Transportation. These offices were estimated to be 71% of the
number of offices procuring R&D in these three agencies.
Waterman asked how effectively small firms have performed on
R&D contracts, as compared to large firms. Of the 485 respondents
with an opinion on this question, 82% felt that small firms had
performed adequately or better as compared to large firms,
29% felt that small firms had performed fairly effectively or
better, and 9% felt that small firms had performed highly
effectively.

The second aspect of what can be accomplished by Federal
R&D contracts with industrial firms is business use of the
R&D performed. This is also part of the larger question of
small firm innovative capacity addressed below. This particular
aspeetof the question may not be of major importance, for as
Arthur D. Little, Inc. put it in a recent study for the
Experimental Technology Incentives Program of the ~ational

Bureau of Standards, "Federally-funded civilian research and
development is not sufficient to bring about technological
change in the private sector to any significant extent" (p.1L
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The third aspect of what can be accomplished by Federal
R&D contracts with industrial firms is that the recipients of
the contracts, particularly if they are small firms, are finan
cially strengthened by the contracts in ~~at certain costs
can be spread over more work. Note that this aspect does not
necessarily contradict the arguments that will be cited below
that small firms are more efficient in conducting R&D; it
only indicates that there are economies of scale in some
aspects of performing R&D.

First, a caveat. There is no necessarv connection between
strengthening a firm by a Government contract and enhancing
that firm's innovative capacity in the private sector. As
Arthur D. Little (p.l) put it, "many u.s. companies with proven
records of developing and marketing new products often shun
federal R&D funds .•.. " As for the firms which do not shun
Federal funds, "a firm doing contract R&D will find that its
knowledge and skills will in time become increasingly specialized
to government interests and more and more removed from the com
mercial area" (Danhof, p.248).

With this in mind, what are the differences between small
and large firms in innovative capacity vs. size and resources
expended? Note the stress on innoVation rather than invention.
The difference is aptly illustrated by the following story told
by Brown (p.7131: "In January 1971 the New York Times published
an announcement about a most important u.s. invention; in
February, the London Times noted the importance of the u.s.
invention but clarified the record by stating that British
scientists had made the invention 15 years earlier as published
in a British patent (the number was cited); in March, Izvestia
agreed with the importance of the invention but claimed Russian
credit for it based on a publication by two Russians 25 years
earlier in a Russian journal; and in April, Japan announced
the export to the U.S. of the new product, based on the U.S.
invention" (emphasis deleted). .

There are many differences between small and large firms
relevant to a discussion of innovative capacity. These differences
can be grouped, somewhat arbitrarily, in terms of incentives
and capabilities, and in terms of individuals vs. the firms
as a whole. The differences are discussed below in the following
order: firm incentives, firm capabilities, and individual
incentives and capabilities.
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Firm Incentives

By definition, the small firm begins with a smaller share
of the market than the large firm and therefore has more to gain
from innovation, unless the large firm is entering a new market.
This comparison must be tempered by two considerations. First,
if the large firm can affect price by changing its output, it
can capture more of the benefits accruing to the users of the
product by keeping output restricted, thereby keeping the price
higher. Second, the larger firm has an incentive to innovate
to forestall being preempted. As Schumpeter (p. 85) put it:
"The business man feels himself to be in a competitive situation
even if he is alone in his field." But potential competition
will not, in general, be as compelling as existing competition,
particularly as felt by the small firm.

The small firm has relatively more to lose from an unsuc
cessful innovation in the sense that it is more likely to go
bankrupt. But the large firm has a greater potential absolute
loss to the extent that the innovation would make productive
equipment obsolete. This leads to a difference in the kinds of
innovations valued:· "The largest· company, which obtains the
biggest economies of scale and hence high profits from existing
products, has a strong interest in cost-reducing improvements
in production techniques which further strengthen its position.
Small companies which are having difficulty in competing in the
big league for existing products have a bigger incentive to
try to enlarge their market share by innovating radically new
products" (Layton, Harlow, and De Hoghton; p.72).

Overall, the small firm would seem to have a greater
incentive to innovate, particularly in the form of new products,
and particularly if the driving force of the firm is not adverse
to taking a risk.

. Firm Capabilities

The second group of differences between small and large
firms are the capabilities of the firms as a whole. The first
point to be made is that the average size of the R&D establish
ments in large firms is roughly 100 times the average size of
small firm R&D establishments. According to National Science
Foundation data (May 1975,.Tables B-13 and B-25), the average
company which had less than 1,000 employees and which performed
R&D in 1973 had three R&D scientists and engineers. The
corresponding figure for companies with 1,000 employees or .
more was 281 R&D scientists and engineers. This means, of COurse,
that certain projects are simply beyond the scope that small
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firms can handle in terms of manpower, facilities, or other
resources. The greater resources of the large firm also means
that it can reduce R&D risk by undertaking a number of projects,
either alternative approaches to the same goal or entirely
different undertakings. Further, the large firm will tend to
produce more products, making it somewhat more likely that
it wi 11 be able to use any serendipitous results of its R&D.
However, accoroing to Kamien and Schwartz (1975, p.27), "the
role of diversification of products in fostering or retarding
innovation has been examined statistically, but without a clear
conclusion."

The lesser resources of the small firm may mean that it
can perform research but not the later stages of innovation
(development, production, marketing, and distribution). According
to the National Science Foundation (Hogan and Chirichiello, p.322),
companies wit.l-j less than 1,000 employees spent 61% of their R&D
funds in 1971 on development, as opposed to 78% for all companies.
The U.S. Panel on Invention .and Innovation estimated (p.9)
that research and development represents only 5-10% of the
costs of a successful product innovation. One way of obtaining
the necessary capital is for the entrepreneur to have the
ability to make a convincing presentation to a venture captial-
ist with, at best, some general technical knowledge, An alterna
tive is that "Some larger companies or groups with holdings
in a smaller enterprise have been valuable sources of capital
and management skill without destroying the entrepreneurial
qualities of the small concern" (Layton, Harlow, and De Hoghton;
p.7). Failing this, the entrepreneur can try to license his
invention. But this not infrequently runs into the "not
invented here" syndrome cited by a number of authors.

EVen to the extent the small firm feels it has the neces
sary resources, it may suffer from a lack of depth in certain
areas, particularly in the later s~ages of innovation. Charpie
(p.7) comments on the innovator: "Ordinarily, he has a stronger
technical baCkground than he does an administrative or management
backgound." Litvak and Maule (1972, p.lO-ll) add: "A general
deficiency in the area of marketing has been a recurring theme
in our studies of entrepreneurship in small firms ..• Lack ofa
management orientation is frequently the reason for the failure
of entrepreneurs to commercialize their product ideas." But
the U.S. Panel on Invention and Innovation (p.27) referred to
"the problem that a new market represents to the large company's
established marketing staff. Indeed, there is no question that
good innovative opportunities often are not exploited because
the company lacks the requisite market familiarity" (emphasis
added). Mansfield and Wagner studied 20 major firms and con
cluded (p.197) that "Apparently, the rate of technological
change could be increased significantly - without substantial
increases in Rand D expenditures - if firms could make fuller
use of the R&D results that they are already turning out."
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This leads into an advantage of small companies, "where
communications between development, production and marketing
are easy and a common objective, with strategies to implement
it, can be understood by all concerned" (Layton, Harlow, and
De Hoghton; p.5). This must be qualified by the reali~ation

that "there is a tendency on the part of the small company
to contract out more of its speciali~ed R&D work .•• about one
third of all'. industrial R&D contracting is done by small
companies" (Hogan and Chirichiello, p.3l2). Also, some large
firms partially replicate small firm ease of communications
by instituting small project teams for new products.

Schmookler (1957) found that about 20% of inventions
patented in 1953 came from employees in the operating end of
industry who were, almost without exception, employed by small
and medium-si~ed firms. His explanation of this phenomenon in
1965 (p.44-45) is worth quoting at length, for it has broad
implications: "I would suggest that there is a marked difference
in both opportunity and incentive between an operating man in

11 ~. d ." .,'a sma ~~rm an one ~n a large _~rm...

(a) A simple increase ,in size of the enterprise tends
to make the productive process less comprehensible
to the men who engage in it, simply because each man
sees less of it.

(b) Big firms tend to be more than mere scaled-up versions
of small ones: they cut the work up finer and narrow
each man's responsibility, thereby further reducing
his range of vision. Understanding less of what is
going on, each man is less able to contribute to its
improvement ••.

(c) '" The extreme division of labor and the larger
numbers of individuals involved create a greater
need for cOordination and control by management, and
of one tier of managers by another above it. Each
man's influence is watered down, and his suggestions
have less chance of acceptance •.. The channels of
communication tend to become clogged if only because
they are so long •••

(d) As the organization becomes more formal, engineering
and research men who are supposed to do the thinking
tend to resent and discount suggestions by production
and sales men who, are supposed to do the doing ••• "

As Schmookler points out, innovation requires more approvals
in the large firm, which may not be forthcoming: "In a complex
organization the overriding problem often is maintaining an
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adequate commitment to a new idea in the face of internal
obstacles to change. There is an understandable reluctance

.to depart from what has been a successful pattern of business"
(U.S. Panel on Invention and Innovation, p.28).

The lack of specialization in the small firm may have a
positive effect on the creative process. Citing Shockley's
hypothesis that superior inventors are able to relate a greater
number of previously unrelated concepts, Rabinow (1968, p.92)
says: "When one narrows his specialization, he probably comes
up with fewer ideas. If one loads the dice in favor of a certain
art, one cuts off analogous arts, which I think are important.
The more an inventor can pullout .of related and unrelated arts,
the more original his ideas are likely to be.-"-- .

On the question of firm capabilities, then, the large
firm has the advantage of greater resources, particularly in
the later stages of innovation, while the small firm has the
advantage of easier communications with its implications for
acceptance and attainment of change.

Individual Incentives and Capabilities

The third group of differences between small and lar~e

firms are the incentives and capabilities of the individuals
comprising the firres. Large firms offer greater sa'laries,
fringe benefits, security, support in facilities and staff,
and contact with colleagues having related professional interests.
"Another supposed advantage of the large firm in innovation is
that it attracts and retains the best entrepreneurial talents
by offering the greatest challenges and opportunities" (Kamien
and Schwartz, 1975, p.27).

The larger the firm, however, the more likely there is a
divergence between the interests of the individual and the
firm. Rotondi's empirical work leads him to conclude that
"organizational climates may effectively emphasize either crea
tivity or organizational identification, but not both" (1974,
p.54). Rabinow points out that "Many of our corporations are
no longer managed by their founders. The present day 'pro
fessional manager' is often motivated by short-term interest
only. He does not have any emotional involvement in his company's
product, nor is he going to leave his business to :tis children"
(1976, p.4).

?
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The small firm offers its employees "the opportunity to
influence their own environments to a greater extent .•. many
small companies offer a more powerful appeal to those technical
people who are particularly confident of their own abilities ••••
Many large firms typically hire great numbers of men just out
of college, many of whom are relatively unproductive until they
have acquired some 'seasoning.' It is extremely difficult to
appraise a young, technically trained person .•.• By contrast,
small firms typically hire men who have already demonstrated

.technical competence in larger organizations .•.. It is difficUlt
to evaluate performance in the large development organization •••
and large-company personnel policisoften make it extremely
unlikely that he will be fired for mediocre performance"
(Cooper, p. 79) •

Summary of Differences between Small and Large Firms

The differences described above between the incentives and
capabilities of small and large firms and the individuals com
prising them do not, as a whole, clearly favor either the small
firm or the large firm. It becomes necessary then, as it would
in any event, to look at the empirical evidence~

Empirical Evidence

In 1975, Kamien and Schwartz surveyed the empirical work
that had been done on the innovative capacities of small and
large firms. These studies were characterized by a limited
number of innovations and/or industries considered. Taking
the studies as a whole, Kamien and Schwartz (p.ll) found that
"There generally appear to be economies of scale in the innova
tion production function up to a modest size ... ", that is,
innovation appears to be more efficiently accomplished as firm
size increases up to a modest size. Concerning the output of
innovaticr:s vs. firm size, they found that "the evidence indicates
that research output intensity does tend to increase and then
decrease with increasing firm size" (p • 3) . ? .

Since then Gellman Research Associates have completed
a study for the National Science Foundation (NSF, December 1975)
on 500 major innovations which were introduced into the market
during 1953-73 in the United States, the United Kingdom,
Japan, West Germany, France or Canada. "The innovations were
selected by an international panel of experts as representing
the most significant new industrial products and processes, in
terms of their technological importance and economic and social
impact" (p.100). Of the 319 innovations produced by U.S.
industries, 24% were produced by companies with less than 100
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employees. J'..nother 24% were produced by companies with 100
to 999 employees. Manufacturing companies contributed 277
of the 319 U.S. innovations. The number of manufacturing
innovations per $10 billion in sales were (p.222):

Manufacturing Innovations per $10 Billion in Sales

Less than 1,000
100 100-999 or more

employees employees employees

1953-59 3.1 3.2 2.4

1960-66 3.0 2.6 1.9

1967-73 2.0 2.0 1.5

These ratios use manufacturing sales and receipts during 1958,
1963, and 1967, respectively. The average lag between invention
and innovation was 7.4 years for all U.S. innovations. The
innovations can be related to NSF data (May 1975, p.41) on
R&D scientists and engineers seven years earlier for firms
with less than and more L~an 1,000 employees. The corresponding
years in the available dat .. are 1964-65 and 1970-73 for innova
tions and 1957-58 and 1963-66 for R&D employment. The results
per 10 thousand R&D scientists and engineers are 1.7 innovations
for firms with less than 1,000 employees and 0.4 innovations
for firms with more than 1,000 employees. This comparison
may overstate the differences in that it credits the R&D
scientists and engineers with any major innovations stemming from
inventions made by operating men, but it also understates the
differences in that it overlooks the disp..rities in costs per
R&D scientist or engineer which in 1973 were $32 thousand for
a company with less than 1,000 employees and $61 thousand for
a company with 1,000 employees or more (p.46).

The evidence is that small firms have compiled a striking
record of innovation in the private sector, especially given
their share of the economy and the resources expended by them on
R&D.

THE PRESENT SMALL FIR."! SHARE

In March 1976, the Office of Federal Procurement Policy
(OFPP) requested data on small firm participation in Federal

R&D from a number of agencies significant in this process. The
Small Business Administration definition of a small business
is basically a firm of less than 500 employees, with the addi
tion of larger firms in certain industries. Very few of the
awards included in the data received were made to firms with
more than 500 employees.
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Sources: Awards
from agencies;
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National Science
Foundation (forth
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161. 911

Obligations to Industrial Firms
'i~otal Research Develop-

R&D Dasic Appl-red ment

97.073

63.766

51. 878

17.744

1. 635

8:294.229
8:385.317

99%

79.224

97.073

61.499

119.264

17.420

.5

258.166 .501.588

8490

2255 1791.797

5601.5 5606.8375.6%

6.5%

9.6%

45.6%

100.0%

7.8%

7.946

.5

FEDERAL R&D AWARDS 'l'O·BUSINESS, FY 1975
(Millions of Dollars)

25.188 25.9%

12.904 21.0%

44.360.37.2%

665

25.304 31. 9%

216

16.773

316.4

Awards to Business
srnaIrBUsTness -Total
Amount ~ Business

Above as t of All Agencies

Interior

Agriculture

Total Above
All Agencie$
Coverage: Total

EPA

NSF

NIl!

ERDA

NASA

Transportation

Agency

The anounts going to small business range fran $1/2 mi.llion for the Dept. of Jlgricultureto over $300 mi.llion for lXD.
percentages of total business awards going to small business range fran 5.6% for Defense to 100% of the small

l\grJ.culture anount. For the nine agencies as a whole, smalLl business receives $665 mi.llion, or 7.8% of total business

J\qencies with a high proportion of developrent in their rum obligations to industrial firms have a relatively 10// rate
of small business participation. Defense, NASA, and ImD'\ have the highest proportions of developrent in their R&D
industrial obligations and the lCMest proportions of small business awards to total business awards. Transportation
i$ a notable exception with a large eleucnt of developmen't but a high rate of small business participation. NIH, Interic
and EPA all have approximately 45% developrent in their R&D obligations to industrial firms; their small business
participationrate$ range from 21% for Interior to 37% for EPA. NSF and Agriculture have the smallest errphasis on
develolxrent and the highest small business participation rates.
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The R&D business awards reported to OFPPare not always
consistent with the R&D industrial obligations reported to the
National Science Foundation (NSF). There are four possible
sources of the numerous differences: the NSF data may be more
recent; there may be intra-agency differences in the definitions
of research and development, awards vs. obligations, and/or
business vs. industry. Based upon extensive discussions with
a number of agencies, the most important explanation of the
differences seems to be that the offices with data on small
business participation do not generally use the same definitions
of research and development as the offices which supply data
on R&D industrial obligations to NSF • This leads to the following
recommendation.

RECO~_~ENDATION ONE. Data on small firm participation in Federal
R&D should be reported annually to the Small Business Administra
tion. Each reporting activity should use the same definitions
of basic research, applied research, and development. These
definitions should be a reconciliation of the definitions of
the National Science Foundation and the Securities and Exchange
Commission.

The agencies which responded to the OFPP request for data
represent 99% of fiscal 1975 Federal R&D obligations to industria.l
firms and 94% of obligations to all R&D performers, including
in-house performers of research and development. These agencies
·awarded $665 million in contracts to small business, or 7.8%
of approximately $8.5 billion in awards to all business.
Industrial obligations were about 45% of obligations to all
performers. Thus, small business received about 8% of obligations
to industry and about 3 1/2% of obligations to all performers.

Even allowing for contracts that cannot feasibly be broken
into p~rts sufficiently small and allowing for subcontracts,
the small firm share seems low in view of the striking record
of innovation that small firms have compiled in the private
sector. In addition, other NSF data (May 1975, Tables B-6 and B-9)
indicate that the 1973 share of companies with less than 1,000
employees in total company R&D funds, including subcontracts,
was one-third greater than their share of Federal R&D funds. On
the other hand, Mansfield, Rapoport, Schnee, Wagner and Hamburger
surveyed 22 small R&D firms in the Philadelphia area and found
only six firms that "think that they are getting less than
they should ..• With regard to age of firm and percent of sales
accounted for by the federal government, there is little difference
between these firms and the others" (p.59).
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FEDERAL fi&D OBLIGATIONS 'fO ALL l'l~RFORMERS, FY 1975·
(Millions of Dollars)

, ,

IndustrfalFirms
Amount %

Obligations to
All

Performers

All Performers
Total Research

R&D__ Basic Applied
Develop

ment

Defense 5606.837 62% 9012.472 9012.472 3% 17% 80% SOurce:Nationc

NASA 1791. 797 58% 3064.413 3064.413 8% 18% 74%
Science Founda-
tion (forth-

501. 588 24% 2072.252 2072.252 12% 17% 71% caning) •

161. 911 52% 311. 563 311. 563 * 17% 83%

NIH 97.073 5% 1845.518 1845.518 28% 59% 13%

Interior 63.766 23% 280.810 280.810 39% 38% 23%

EPA 51. 878 20% 257.657 257.657 7% 48% 45%

NSF 17.744 3% 595.021 595.021 82% 14% 4%

Agriculture 1. 635 * 420.082 420.082 37% 59% 4%

Total AboVe 8294.229 46% 17859.788 17859.788 11% 23% 65%
All Agencies 8385.317 44% 19044.260 19044.260 11% 25% 64%
Coverage: Total Above as % of All Agencies 94% 94% 87% 97%

percentage of R&D obligations going to industrial firms varies from less than 1/2% for Agriculture to 62% for
Defense, with an overall percentage of 44% for all agencies. 'I'he percentage breakdown of R&D obligations to all per

into basic research, applied research, and developrrent again indicates a basic pattern with respect to develop
rrent: agencies with a greater percentage of developrent in their R&D use industry IIDre. 'I'he notable exception to this
is ERDA. which had 71% of its R&D in the form of developrent but 64% of the total in the form of obligations to

Funded Iesearch and Deve10prent centers.

lNerall rates of small business participation in obligations to all performers can be calculated by nultiplying the
small business percentage of total business awards (from 'J:'able 1) by the ratio of industrial obligations to obligations
to all performers. In descending order, these overall rates are: Transportation 16.6'6, EPA 7.5%, NASA 5.6%, Interior
4.8%, Defense 3.5%, EUQ/\ 1.6%, NIlI1.4%, NSlo' 1.4%, and Agriculture 0.4%. The overall rate for all nine
agencies is 3.6%. These calculations assurre that the differences bel-ween the business awards data and the industrial
obligations data are distributed to small and large firms in the sarre nanner as the business awards data.

....
IV
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The suggestion that small firms should be receiving a
greater share of Federal R&D can be both verified and explained
by identifying impediments to small business participation in
the Federal R&D process which are not found in the private sector.

IMPEDIHENTS TO SMALL FIR"! PART!CIPATION

The preceding discussion suggests that small firms face
impediments in the Federal R&D procurement process, above and
beyond the impediments they face in the private sector. A
general indication of such impediments is the lack of influence
of small firms: "the track record during the recent 4-year
leveling of R&D has demonstrated clearly that in-house government
laboratories have succeeded best in protecting their budgets,
followed in order by universities, non-profit organizations,
big business, and small business" (Research and Development Study
Group of the U.S. Commission on Government Procurement, v.2,
p.89). Waterman adds: "The procurement practices of the
government are not well designed to facilitate small business
participation" (p. 49) •

For purposes of identifying specific impediments to small
firms in the Federal R&D process, it is convenient to divide
the process into six parts in a somewhat arbitrary order:
identification of needs, a&uinistrative requirements, treatment
of unsolicited proposals, proposal evaluation, contract size,
and stability of overall funding.

Identification of Needs

The first step for the small firm is to not only identify
Goverr~ent needs but when they will be needed. This is more
difficult than in the private sector for two reasons: the
Government need stems from a decision to have R&D performed
or, more generally, an interest in a certain kind of R&D.
Such a decision or interest is more difficult to indentify than
a need for an improved product (for example), because the
Government need is for R&D rather than a product. It could be
argued that the Government interest in R&D itself stems from
another more basic need which could be identified, as
sector needs are identified. But the Government interest in
R&D also involves the decision that it is worth doing R&D
on that basic need; the small firm is thus in the position of
identifying not only the basic need as it does in the private
sector, but also someone else I s interest in R&D on that need,
a determination it makes for itself in the private sector.
Further, the involvement of other decision makers in establishing
anR&D need introduces L~e auestion of when that need will be
established,. This is at least as difficult to determine as
the R&D need, itself.
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The second reason why it is more difficult to identify
Government needs and their timing is that the overall needs are
established by a bureaucratic and political process which is not
as orderly and therefore harder to predict than the market process
of the private sector. At this overall level, it is easier to
identify the Government needs once they are established, b~t their
timing is harder to predict.

Identifying Government needs takes the forms of interpreting
a Request for Proposals, identifying the context of an RFP so
as to better understand the work desired, anticipating the
issuance of an RFP to avoid the rush of preparing a proposal
in the time allowed, and identifying Government interests in R&D
which will not be expressed in an RFP but might include interest
in an unsolicited proposal. As the system now operates, all of
these forms of identifying Government needs can best be accom
plished by contact with technical Government personnel, an activ
ity in which the large firm has an advantage of scale. As the
U.S. Commission on Government Procurement out it, "small
business firms ... are at a disadvantage in pursuing sales
opportunities .•. since they usually have limited resources"
(v.l, p.132). Danhof (p.237) adds: "The firm that first
becomes aware of an agency's interest in an area through the
receipt of a Request for Proposal will normally find itself
severely if not impossibly handicapped should it wish to submit
a proposal .... A s~aff experienced in dealing with the government
also offers the advantage of interpreting an agency's expression
of a specific interest by considering it against a broad back
ground." Mansfield et al found in their sample that "40 percent
of the firms said that there was often insufficient time to
respond to requests for proposals" (p.GO).

These impediments to small firm participation are not found
to the same extent in the private sector; they lead to the
following recommendations.

RECOMMENDATION TWO. The period during which responses are
accepted to a Request for Proposals should be lengthened in
not a few cases.

RECOM.'1ENDATION TflREE." agencies should clearly specify
in RFPs as precisely as possible the limits of what they are
prepared to accept ...... (Biderman and Sharp, p.40).
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RECOMHENDATION FOUR." indications of the problems for which
an agency proposes to seek contract resources should be widely
disseminated as soon as possible. Everything should be dOne
to try to let potential performers know what kinds of work the
government expects to be contracting for and when RFPs for this
work will be issued. In this way, research organizations can
plan the allocation of their proposal preparation resources and
plan as well for optimal use of the research resources that will
b§l committed by the proposals ...... (Biderman and Sharp, p.40).

RECOMMENDATION FIVE. RFPs should be written to provide for
broad areas in which proposals would be entertained and which
would amount to publicizing some of the interests in unsolicited
proposals.

RECOM.c'1ENDATION SIX. Contact between technical personnel and
small firms should be promoted by:

A. Regular open workshops where technical personnel describe
agency needs and

B. Announcements in the Commerce Business Daily of lists
which give the names of technical liaison personnel.

Administrative Requirements

The second step for the small firm in the Federal R&D
process is to prepare a,proposal. A necessary part of any full
proposal is the compilation and presentation of a substantial
amount of non-technical information concerning overhead rates,
etc. These requirements and other administrative requirements
such as periodic reporting do not have a counterpart in the
private sector. Because familiarization with these requirements
is in part a fixed cost of doing business with the Government,
large firms again have an advantage of scale. It is ironic
that many of these requirements were instituted in an effort
to compensate for the lack of market competition, but their
unwitting effect has been to discourage small firms from partici
pating,with the result of reducing competition in this manner.

Waterman (p.ll3) asked his sample of 568 procurement and
technical personnel to what extent the administrative require
ments impaired the ability of small firms to compete for R&D
contracts. Of the 485 with an opinion, 75% felt that small
firms were impaired; half of those felt that small firms were
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impaired greatly rather than slightly. Waterman also asked how
difficult it would be to reduce these administrative requirements
sufficiently to remove the impediments to small business in
competing for R&D procurements. Of the 370 with an opinion, 53%
felt that it would be impossible or very difficult, 30% felt
that it would be somewhat difficult, and 18% felt that it would
be fairly or very easy.

The Office of Federal PrOcurement Policy is currently
integrating and ~~ifying the various procurement regulations.
This will be an aid to small business, after small firms have
adjusted to the new regulations. When the synthesis has been
completed, the following reco~~endationwill be in order.

RECO~1ENDATION SEVEN. All administrative requirements should
be scrutinized with a view to determining which requirements
are not cost-effective when applied to small business, that is,
which requirements incur costs to small business greater than
the benefits resulting frqm the application of the requirements.

Treatment of Unsolicited Proposals

If the small firm has identified an interest in R&D which
will not be expressed in an REP, it can prepare an unsolicited
proposal. There is frequently a reluctance to fund unsolicited
proposals because of the lack of competition. Consequently
such proposals are often rejected and/or result in the issuance
of an RFP based on the need addressed by the ~~solicited proposal.
(Using any innovative ideas from the unsolicited proposal would
constitute a violation of proprietary information.)

Waterman (p.126) asked how often unsolicited proposals
were received from large or small firms which resulted in the
initiation of R&D procurements. Of the 528 with an opinion,
17% said very often, 74% said occasionally, and 9% said never.
Waterman also asked how frequently small firms submitted un
solicited proposals. Of the 480 with an opinion, 12% said
very often, 78% said occasionally and 10% said never.

As recognized by the Research and Development Study Group
of the U.S. Commission on Government Procurement, unsolicited
proposals are an important governmental method of obtaining
creative innovations from the outside world (v.l, p.165).
Also according to the Group, "The predominant method by which
small businesses achieve support is the unsolicited proposal"
(v.2, p.10l). Consequently, it seems in order to repeat a
Commission recommendation being implemented by the executive
branch.
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RECO!'L"lE~DATION EIGHT. "Eliminate restraints which discourage
the generation and acceptance of innovative. ideas through
unsolicited proposals" (v.2, p.25).

Prooosal Evaluation.

After a proposal is submitted, it is evaluated by technical
and procurement personnel. The evaluation will include a judg
ment on the capability of the firm. Waterman found "a number
of. observations that small firms .•. frequently lose key people
in the course of contract performance and are compelled to
rely on less competent ones" (p.140). Such an evaluation is
more important than in the private sector because the product
is less well-defined and there is consequently a greater
possibility of effective default without legal recourse due
to ambiguities in the definition of the work product. Part
of this impediment can be met by more precise specification of
the product as in Recommendation Three. Another approach would
be the following recommendation.

RECO~L~ENDATION NI~E. Greater use should be made of contract
provisions requiring the participation of key personnel.

&~other impediment faced by small firms is that many small
firms are not known to technical personnel; this impediment
is addressed in Reco~mendation Six. The importance of this
impediment is underlined by Waterman's finding (p.127) that
when the technical agency recommends a source, the contract
is awarded to tha: source more than 75% of the time according
to 56% of the 507 respondents with an opinion, and 25% to 75%
of the time according to 37% of the respondents with an opinion.

Contract Size

Large contracts preclude small firms from competing as
prime contractors. ~ large firm is paid in such cases to break
a contract down. However, there may be instances where a
contract could be broken down more efficiently by Government
technical personnel.

RECO~~ENDATION TEN. Greater attention should be paid to overall
expenditures (including in-house expenses) in determining the
size of contracts.
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Stability of Overall Funding

Federal R&D funding is less stable than the situation
faced by the small firm in the private sector. The small firm
share is even less stable than the overall funding, according
to the Research and Development Study Group of the U.S. Commission
on Government Procurement, cited above. The following recommenda
tion is taken from Section l02(c) (3) of Title I of the National
Science and Technology Policy, Organization, and Priorities
Act of 1976.

RECOM..'1ENDATION ELEVEN. "Federal promotion of science and tech
nology should .•• recognize the singular importance of stability
in scientific and technological institutions ..• ", considering
small firms as a whole to be an institution.

Advocacy and Quotas

The above recommendations will do much to remove the impedi
ments ·faced by small firms in the Federal R&D prOcurement process.
In the event they are insufficient, broader measures 'will be
necessary. Quotas, goals, and increased set-asides are compelling
but relatively rigid measures which involve a presumption that
a proper ar.dspecific amount of small business participation can
be established before the innovative ideas of both small and
large firms are knowfi. The establishment of quotas or- goals
would also precede the knowledge of the specific R&D needs.
Advocacy, on the other hand, is less compelling but avoids these
rigidities, since it operates on a case-by-case basis.

RECOM..'1ENDATION TWELVE. If necessary, the advocacy and/or quotas
for small business participation in the R&D procurement process
should be increased.

The above measures should ensure that small fir~s will
make a contribution to the Federal R&D process comparable to
their contributions in the private sector. -
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