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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, fregquently 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 guestion of whether small firms have an approprlate '

 share of T-"ecilr—;‘ral R&D procurements.

The repor* flrst addresses smal'i firm'performance in terms .
- of Federal interests regarding R&D contracts, concluding that

- small firms have compiled a strlklng record of innovation in
- the private sector, especially given their share of the econOny
and the resources expended by them on R&D. Data collected

by the Office of Federal Procurement Policy on the current
small firm share ¢f 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 efiiciency

~.of R&D funding, administrative reguirements, nature and timing
0of Requests for Proposals, treatment of proposals, and contact

-g between small firms and technlcal personnel.

B Thls report is based upon a synthes;s of apnroxlmately 75
" documents; the bibliography has about 200 items. Citations
~are in the form of author and, where appropriate, page number; SN
_the volume number or date is also glven lf necessary for ;dentl-'-;_
1f1cat10n 1n the blbllography _ - S Lo R




THE APPROPRIATE SMALL FIRM SHARE

The guestion 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 propeortion can be :
-a rigidly defined or a fluid concept. A rigid definition,

such as awarding a fixed percentage of Government procurement.zi
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 worklng 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

7“deernment has contracted. How do small firms perform’- This
~is part of the larger guestion 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.l81) in 47 offices in the Department of Defense, National
. Aeronautics and Space Administration, 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 respondéﬁts L
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 perforned hlghlv
erfectlvely : _

The second aspect of what can be accompllshed by Pederal

_'R&D contracts with industrial firms is business use of the
'R&D performed. This is also part of the larger gquestion of

" small f£irm innovative capacity addressed below. This particular

. aspectof 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 National

- Bureau of Standards, "Federally-funded civilian research and
-development is not sufficient to bring about technologlcal
change in the private sector to any_SLgnlflcant_extent (p l)
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The third aspect of what can be accompliehed by Federal

-‘RgD 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 that 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

r_aspects or per;ormlng R&D.

'Flrst, a caveat. There is no necessarv connection between
strengthening a2 firm by a Government contract and enhancing

";that firm's innovative capacity in the private sector. 2as
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-
,merc1al area" (Danhof p.248). :

With this ln rind, whae are the dlfferences between small

cand 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 (».713): "In January 1971 the New York Times- publlshed
‘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” (emphasms deleted)

‘There are many dlfferences between small and large flrms

.;.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

'3-as a whole. The differences are discussed below in the follow1ng

order: f£irm incentives, firm capabllltles, and lndlvxdual
incentives and capabllltles. : 3 :
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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,

o if the large £f£irm 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 exlstlng comoetltlon,
:_partlcularly as felt by the small flrm ' : :

. The small flrm 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 potentlal 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
-_oroducts, has a strOng interest in cost- reduc1ng lnprovements '
in production technigues which further strengthen its position.
mean companies which are having difficulty in competing in the
big league for existing products have a blgger incentive to
try to enlarge their market share by innovating radlcally new
products (Layton, Harlow, and De Hoghton; p. 72)

Overall the small firm would seem to have a gresater _
‘incentive to innovate, particularly in the form of new products,
~and particularly if the dr1v1ng force of the. firm is not adverse
to taklng a rlsk . : :

. 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
. Poundation data (May 1975, Tables B-13 and B-25), the average iy
ﬂﬂyccmpany which had less than 1,000 employees and which performed R
~R&D in 1873 had three R&D 501entlsts and engineers. The =

_.,fcorre5pondlng flgure for companies with 1,000 employees or - R O
.. more was 2Bl R&D scientists and engineers.  This means, of course, . |
'f.that certaln orogects are Slmply beyond the scope that small . L
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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 will be able to use any serendlpltous results of its R&D.

~ However, according to Kamien and Schwartz (1975, p.27), “the

“role of diversification of products in fosterlng or retardlng _
~innovation has been ewamlnea seatlstlcally, bue without a c1ear_
‘concluSLOn." : . : :

gy The leésser resources of the small firm may mean that it

.can perform research but not the later stages of innovation

- (development, production, marketing, and distribution). Accordlng
“to the National Science Foundation (Hogan and Chirichiello, p.322),
“companies with less than 1,000 employees spent 61% of their R&D
funds in 1971 on development, as opposed to 78% for all companles.

"The U.S. Panel cn Invention and Innovation estimated (p.9)

that research and development represents only 5-10% of the o

- costs of a successful product innovation. ' One way .cof obtaining - - -
-the necessary capital is for the entrepreneur toc 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 Gesteuyxug 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 stages of innovation. . Charpie
(p.7) comments on the innovator: "Ordinarily, he has a stronger
technical background than he does an administrative oOr management

- backgound." Litvak and Maule (1972, p.10-11) add: "A general
- deficiency in the area of marketing has been a recurring theme

in our studies,of'entrepreneurship in small firms... Lack of a

. 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 & new market represents to the large company's
.. established marketing staff. Indeed, there is no guestion 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 R and D expenditures - if firms could make fuller

'-use of the R&D results. that they are already turnlng 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 gqualified by the realization
‘that "there is a tendency on the part of the small company _
~to contract out more of its specialized R&D work... about one-
- third of all industrial R&D contracting is done by small

‘companies" (Hogan and Chirichiello, p.312). Also, some largej"
firms partially repllcate small firm ease of communications
by - lnstltutlng small progeco teams for new products

Schmookler (1957) found thao about 20% of 1nventlons
patentad in 1953 came from employees in the operzting end ocf -
‘industry who were, almost without exception, employed by small
«and medium-sized 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 ooportunlty and incentive between an ooerat;ng man in
a Sﬂall firm and one in a large -1rm... - -

(a) 2 s;mple increase .in size of the enterprlse tends
- to make the productive process less comprehenSLble :
to the men who engage in it, 51mply because eacn 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 Rarrow .
each man's respousxblllty, thereby further reduc1ng
his range of vision. Understanding less of what is"
going on, each man is less able to contribute to ltS
lmprovement...

(¢} ... 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 1f only beoause"';eoef’

- they are so long...

co(d) As the organlzatﬂon becomes more formal, englneerlng-

" . 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 dolng...?' :

Ll As Sohmookler 901nts out, lnnovatlon requlres more approvalsji[
‘in the large firm, which may not be ‘orthcomlng. "In a complex .
organlzatLOn the OVEIrldlng problem often ls malntalnlng an v
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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 busrness“
__(U S. Panel on Invention and Innovaelon, p. 28).

The lack of 5pecialization '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 pull out of related and unrelated arts, -
the more. orlglnal hlS ideas are likely to be T o o

On the question of firm capabllltles, 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 1mpllcatlons for
'acceptance and attainment of change. :

~Individual Incentlves and Capabllltles

‘The thﬂrd group of differences between small and'large

firms are the incentives and capabilities of the individuals
-comprising the firms. Large firms offer greater salaries,
‘fringe benefits, security, support in facilities and staff,

and contact with colleagues having related professxonal 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 oPoorthltles (Kanlen

":and Schwartz, 1975, p.27).

The larger the firm, however, the more likely there is a
dlvergence 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 ocut 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

-L'only He does not have any emotional involvement in his company 's
__praduct, nor 1s he go;ng to leave his bu51ness to. Hls chlldren

(1975 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 acguired 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 :j”'

to evaluate performance in the large development organization...

- and large-company personnel policiesoften make it extremely .

- .unlikelv that he will be elred Lor medlocre perfo:mance" -
_(Coope -r 79) : T

Summarv of leeerences between Small and'Large“Fi:ms

The differences described-above between the incentives and-“er

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. - - = . .

'Empiricaervidence

~In 1975, Kamlen and Schwartz surveved . the emmlrlcal work
that had been done on the innovative capacities of small and -
large firms. These studies were characterizeé by a limited -
number of innovations and/or industries considered. Taking
the studies as a whole, Kamien and Schwartz'(p 11} 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
innovations vs. firm size, they found that "the evidence indicates
that research output lntenSLty does tend to increase and tnen
decrease w1th lncrea51ng firm SlZe" (p 3). - L

Since then Gellnan Research Assoc;ates 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

"“1mpact“ (p-100). Of the 319 innovations produced by U.S.

Le 51nduscr1es, 24% were produced bv companles w1th less than 100




g

- emgloyees.'-Another 24% were produced'by'compehies with 100

~to 999 employees. Manufacturing companies contributed 277
" of the 319 U.S. innovations. The number of manufacturlng
‘innovations per SlO billion in sales were (p. 222)

' Manufacturlng Innovatlons per $lO Bllllon ln_Sales-_

'-_Less than _f. o . -; :'-Tf. iJOOOVe

. .1g0 o0 . 100-999 - . or more
1953_59.l :..: . ;.‘3;1 _e  ;T.git : -3.2. -.;5 ;fg  ;_”:2;4'H
"”1960-66e '“3f 'j::]3.o'ee"'-; e”. -  2_6_Vife:éf:e'{*f_l;g.ff--
1967-73 2.0 B o 2.0 f-=__e;'e _: E 1'5°"""

'These ratlos use manufacturlng sales and IECELDtS durlng 1958

- 1963, and 1967, respectively. The average lag between ﬁnventlon' -

and innovation was. 7.4 years for 2ll U.S. innovations. The
einnovations can be related to NSF data (May 1975, p.41l) on
R&D scientists and engineers seven years earlier for firms :
with less than and more than 1,000 employees. The corresponding
"years in the available data 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 empleoyees. - 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 disparities 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 comnany with 1,000 employees .or more (p. 46) ' c

. The eV1dence is that small firms have complled a st*;klng
- record of innovation in the private sector, especially given

- . their share of the economy and the resources expended by them on_ff;_;_ L

o R&D.

THE PRESEVT SWALL FIRM SHAQE -

- In March 1976, the Office of Federal Procurement Dollcy '
(OFPP) reguested 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 emplovees, with the addlédgmff N

‘tion of larger firms in certain industries. Very few of the .~ '

. awards included in the data IECElVEd were made to. firms with IS
-fgmore than 500 employees.,l' L e I P T




"FEDERAL R&D AWARDS TO BUSINESS, FY 1975

. (Millions of pollars) L
Awards to Business 'Obliqations to Industrial Firms
L ey Small Business . Total ~ Total Research . Develop-

fngencx'"-' i .0 Amount = -3 Business - R&D - Basic Applied ment '
Defense - 316.4 - 5.6% 5601.5  5606.837 1%° 141  85% Sources: Awards
ML T A - S _ R from agencies;
]”NASA;W;_‘ L 216 9.6% 2255 ... 1791.797 . 2% . 9%  90% . obligations from
L S T Lo _ . o S o : ... .. . . National Science
i:ERDA g“_“ .ﬁ; . 16.773 6.5% . 258.166 . 501.588  * 12% 8% ~  Foundation (forth
o R TETC S - R . . LT - - comlng)
=”Transportatlon .. 25,304 .31,9%  79.224  161.911 = 16 - - 84% :
f”uru S 25,188 25.9% 97.073  97.073 - 54% - 46%
“Interior . 12.904 21.0% 61.499  63.766 2% 53% . 45%
UEPA .0 44,360 037.2% ©  119.264  51.878 - 55% 45%
LNSF . " 7.946 45.6% - 17.420  17.744  37% . 50%  13%
- Agriculture . .5 100.0% -__ .5 - - 1.635 ~27%  _57% . _16%
© Total Above *":665”_j37_ 7.8% 8490  8294.229 12 143 85%
-~ All Agencies - - 8385.317 Sl% o o 14% 0 85% -
ﬁtCoverage' Total Above as %cﬁ ALLAgaunes : : .'-: 99%__ 94% 97% _-"99%

'?The annunts going to small busxness ranqe from $1/2 million for the Dept of Agrlculture to over $300 million for DOD
“The percentages of total business awards going to small business range fram 5.6% for Defense to 100% of the small

Agriculture amount. For the nlne agenc1es as a whole, small bu51ness recelves $665 mllllon, or 7.8% of total bu31ness ,
mmnﬂs . . _ o .

fngenc1es w1th a hlgh proportlon of developnent in thelr R&D obllgatlons to 1ndustr1a1 flrms have a relatlvely low rate

“of small business participation. Defense, NASA, and ERDA have the highest proportions of development in their R&D

- industrial obllgaLLOns and the lowest proportions of small business awards to total business awards. Transportation:

+:1s a notable exception with a large elemnent of developnent but a high rate of small business participation. NIH, Interis
and EPA all have approximately 45% development in their R&D obligations to industrial firms; their small business

““participation rates range from 21% for Interior to 37% for EPA. NSF and Agrlculture have the smallest empha51s on
j,developnent and the hlghest small business participation rates
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The R&D business awards reported to OFPP. are 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 éo not generally use the same definitions
of research and development as the offices which supply data

. on R&D industrial obllgatlons to NSF. “This leads to the following
'_recommendatlon. ' _ . 3 : T S

-,RECOMMQNDATION ONE. Data on small'firm participation in Federal o
-~ -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 Foundatlon and the Securities and Exchange
Commmssxon. :

The agencies which'respcnded'to the OFPP réquest for data

‘represent 99% of fiscal 1975 Federal R&D obligations to industrial °

firms and 94% of obligations to. all R&D performers, including

- in-house performers of research and_development. These agenc1es

e d o ‘or 7.8%

awarded $665 million in contracts to small business, 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 parts 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 i
. '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- i
“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- e
accounted for by the federal government, there is lltt1e dlfFerence 1

B between these flrms and the others" (p 59)




TABLE 2'_ | TR R
FEDERAL R&D OBLIGATIONS TO ALL PERFORMERS, FY 1975 R A
' (MllllOnS of Dollars) B -: e R ST

S ‘ 'Obllgatlons to All Performers
‘Industrial Firms All

Develop-

T e e  Total Research
‘Agency .- . Amount - % - Performers =~ R&D - Basic  Applied _ ment
‘Defense 5606.837 . 623 9012.472 - . 9012.472 3% . - 17% 80% - Source: Nation:
"NASA - 1791797 58% - 3064.413 3064.413 8% - 1By 74% L L o
" ‘ERDA 501.588  24%  2072.252 2072.252  12% 17% . 71%  coming).
“Transportatlon 161,911 52% . 311.563 311.563  * L 17% - 83%
CUNIH : . 97.073 5% - 1845.518  1845.518 - 28% 59% 138
“‘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% ~ 595.021 595.021 828 14% 4%
Agriculture 1.635 ¥ 420.082 420.082  37% 59% 4%
" motal Above . - . 8294.229  46% 17859.788  17859,788  11% ~ 23% - 65%°
A1l Agencies = - 8385.317 44% 19044.260 - . 19044.260 113 - 25% 64%
i'.i_l__Coverage. Total Above as % of All Agen01es;_ S 9% 94% L 87%_‘3 97% - .

The percentage of R&D obllgations going to 1ndustr1al firms varies from less than 1/2% for Agrlculture to 62% for
Defense, with an overall percentage of 44% for all agencies. The percentage breakdown of R&D obligations to all per—
“formers into basic research, applied research, and development again indicates a basic pattern with respect to develop-
‘ment: agencies with a greater percentage of devehqpnent in their Ra&D use industry more. The notable exception to this
.is ERDA, which had 71% of its R&D in the form of development but 64% of the Lotal in the form of obllgatlons to
fFederally FUnded Research and Devehmgnent Centers. _ . : _

;Overall raLes of small bu51ness partlclpatlon in oblxgatlons to’ all performers can be calculated by multlplylng the _
" small business percentage of total business awards (from Table 1) by the ratio of industrial obligations to obligations
- to all performers, In descerding order, these overall rates are: Transportation 16.6%, EPA 7.5%, NASA 5.6%, Interior
- 4.8%, Defense 3.5%, ERDA 1,6%, NI 1.4%, NSF 1.4%, and Agriculture 0.4%. The overall rate for all nine '
" agencies is 3.6%. These calculations assume that the differences between the business awards data and the industrial
cbligations data are distributed to small and large firms in the same manner as the business awards data.

21
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The suggestion that small firms should be receiving a
-greater share ¢f Federal R&D can be both verified and explained
‘by identifying impediments to small business participation in
the Federal R&D process which are'notgfound in the private'sector.

IMPEDIMENTS TO SMALL FIRM PARTTCIPATION

~ The precedlng dlSCUSSlOn 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 impedirents is the lack of lnfluence
~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" deszgned to fac1lltate small bu51ness‘

. par thlpathn" (p 49} . :

- For'purpases of ldentifying.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, administrative raq"‘remen+=- treat,ent
of unsolicited proposals, proposal evaluation, contract siz

~and stability of overall funding.

Identification,of Needs

The first step for the small firm is to not only identify
Goverrnment 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
a2 need for an lmprOVed product (for example), because the

tthovernment 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 prlvate'“”*“ '
- sector needs are identified. But the Government interest in

' 7R&D also involves the decision that it is worth doing R&D

~on that basic need; the small f£irm is thus in the position of
“identifying not only the basic need as it does in the private
sectar, but also someone else's inte:est in R&D on. that need,

a determination it makes for itself in the private sector. =~

Further, the involvement of cther decision makers in establishing ,4"'

- @nR&D need introduces the gquestion of when that need will be
- established.  This is at least as dl lcult to_determlneias

"j:the R&D need ltself._,
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The second reason why 1t 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 orxrderly and therefore harder to predict than the market process
:0f the private sector. At this overall level, it is easier to = -
_ldent1+y the Government needs once they are established, tnd:thelr
timing is harder to predlct. - L

- _ Identlfylng Gove*nment neees takes the forms of lnterpretlng
4 Reguest for Proposals, identifving 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 put it, "small
business firms...are at a disadvantage in pursuing sales
- opportunities...since they usually have limited resources"”
o {v.l, p.132). Danhef (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 £ind itself
severely if not impossibly hanalcanped should it w*sh to submit.
a proposal.... A staff experienced in dealing with the governmene
‘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.60).

. These lmpedlments to small firm participation are nct found
to the same extent in the’ prlvate sector; they lead to the
- following recommendatlons, :

©-RECOMMENDATION TWO. The period during whlch responses are
.. accepted to a Regquest for Pr0posals should be lengthened in
.~ - not a. few cases. - : . L

')RECOMMENDA*ION THREE.'-“..; agencies ehould'cleerly specify
in RFPs as precisely as possible the limits of what they are -
'_prepared to accept...." (Blderman and Sharp, p 40) Co
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"RECOMMENDATION FOUR. "... indications of the problems for which

-an agency proposes to seek contract rescources should be widely
disseminated as soon as possible. - Everything should be done
~t0 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 ressarch resources that will -
be committed by the prOQOsals...." (Blderman and Sha*p P- 40)

" RECOMMENDATION FIVE. RFPs should be written to provide for

~broad areas in which proposals would be entertained and which

_ “would amount to pubLLCL211g scme of the lptﬂrests in unsollc1ted't'g
B proposals._ _ S : o :

;RHCOMMENDATION SIX. Contact between technical personnel and
"small flrms ‘should be promotea by: R TN i

‘A. -Regu1ar oPen workshons whete tecnn*cal personnel descrlbe ‘
agency needs and - o o _ :

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

Administ*ativn'Réguirements

_ 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 reqguirements and other administrative requirenents

such as periodic reporting do not have a counterpart in the

private sector. Because familiarization with these requlrements .

- 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 regquirements were instituted in an effort =

to compensate for the lack of market competition, but their

unwitting effect has been to discourage small firms from pa*t*él-.-7

B - pating, with the result of reducing competition in th;s manner. . -

Waterman (p.113) asked his sample of 568 procurement and ° BN
-technical personnel to what extent the administrative reguire- |
-ments impaired the ability of small firms to compete for R&D = ..
contracts. Of the 485 with an opinion, 75% felt that small AR B

- 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 reqguirements
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 dlfflcult, and 18% felt that it would
‘be fairly or very easy. ' c L

The Office of Federal Procurement Policy is currently o
‘integrating and unifying the various procurement regulations.. -

.”.This will be an aid to small business, after small firms have

‘adjusted to the new regulations. When the synthes;s has been g
completed, the follow*ng recommendatlon w1ll be in order. e

RECOMMENDA;ION SEVEN. All administrative requ*rements should',z
-‘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 from the application of the reguirements. -

_ Treatﬂent of Unsolicited Pronosals

If the small firm has identified an interest in R&D which
~will not be expressed in an RFP, it can prepare an unsolicited
proposal., - There is freguently a reluctance to fund unsol1c1ted
v g T ey "

‘proposadls because ©f the lack of competition. Conseguently .
~such propesals are often rejected and/or result in the issuance

of an RFP based on the need addressed by the unsolicited proposal.

(Using any innovative ideas from the unsolicited proposal would -
constitute a violation of proprletarv lnformatlon )

. Waterman (p.126) asked how often unsollclted pr0posals
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% Sald

very often, 78% sald occaSLQnally 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.l65}.
~ Also according to the Group, "The predominant method by which -
small businesses achieve support 1s the unsolicited proposal” -
o A{v.2, p.10l). Consequently, it seems in order to repeat a -

j;Commmsszon recommendatlcn belng 1mblemented by the executlve

'1branch. ' ol : . : T - o S
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RECOMMENDATION EIGHT. “Eliminate restraints which discourage

the generation and acceptance of innovative. 1deas through
-unsolicited proposals“ (v 2, p. 25) '

Prooosal Evaluatlon

After a proposal is submitted, it 1is evaluated by technlcal _

‘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 conseguently 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 g

“; be the following recommendatlon

RECOMMENDATION NINE. . Greater use should be made of contract
provisioens *equlrlng the part1c1oatlon of key oersonnel :

Another 1mped1men+ faced by small firms is that many small
firms are not known to technical personnel “this 1mpedlment,--
1s addressed in Recommendation Six. The importance of this.
impediment is underlined by Waterman's f£inding (p.127) that
- when the technical agency recommends a source, the contract =
+ is awarded to tha souremore 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. A 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 g
;_--technlca1 personnel ' - : : _ o

:;,RECOMNENDATION TEN.' Greater attention'should be'paid to overell'f-"
-expenditures (including in- house expenses) in determining the =

o size of contracts.
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Stability of Overall Funding

Federal R&D funding is less stable than the situwation
. 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 102(c) (3) of Title I of the Natiomal =
- Science and Technology Policy, Organlzatlon, and Prxor*tles B
Act of 1976.

 RECOMMENDATION ELEVEN.- "Federal promotion of science and téch; :

* nology should... recognize the singular importance of stability

in scientific and technological institutions...", considering
small firms as a whole to be an institution. R -

Advocacy apd Quotas_

The above recommendations will do much to remove .the 1mpedl-
‘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 ardsgpecific amount of small business participation can

- -be established before the innovative ideas of both small and

iarge firms are known. The establishment of gquotas or goals

would also precede the knowledge of the spec;flc R&D needs,

Advocacy, on the other hand, is less compelling but avoids these |

~rigidities, since it operates on a case-by=-case basis.

- RECOMMENDATION TWELVE. If necessary, the advocacy and/or gquotas
. £for small business part1c19at10n in the R&D procurement process
should be increased. -

- .The above measures should ensure that small flrms will
make a contribution to the Federal R&D process comparable to
their contrzbutlons in the prlvate sector. S
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