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foreword

~

(Survival and growth of the small, high-technology firm have been jssues 6f
concern to technology planners since the late forties. Itis widely held that the United .
States’ position of world leadership in high technology has been significantly fur-
thered by the innovativeness and entrepreneurship of small companies. Over théf
past thirty years, however, changes in economic and governmental policies and
practices have had a significant effect on the growth’and survival of this sector.

In the seventies, the small-business community and the Federal Government
sought. to identify the factors responsible for a gradual weakening of the small-
business community ang to make changes in financial, tax, and procurement regu-
lations needed to revive and renew growth of the Nation’s small businesses. Toward
this end, conferences were organized and studjes were ipitiated to investigate
preblems and to recormmend solutions. None of these efforts, however, concen-
trated oh small, high-technology firms or on the problems of spemal concern {Q this-

" group. A small group of high-technology firm executlves cited severakserious diffi- .

culties, but ne data existed 16 demonstrate how pervasive these Rroblefns were.~ '

> In order to partially fill this information gap, the National Science Foundation
(NSF) undertook in 1977 a survey of almost 13,000 high-technology companies
« which were believed to be active in research and development; each had fewer
« than 500 employees. The survey was followed in 1979 by a series of in-depth inter-
views, eonducted by Eeonomic Assomates Inc., under contract to NSF. This report
summarizes the findings of the survey and of the subsequent interviews. It system-
atically confirms\the existence of most of the problems pr§viousl'y confined to
random anecdotes. It further assesses the extensiveness of these problenys among
various subgroups of high-technology firms. As such, it bas establlshed a firmer
basis for planning and policy development.
<  NSF gratefully ackndwledges the cooperation of the numerous organlzatlons ’
that contributed to this study.
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. ' . " CharlesE.Falk
" Director, Division of Science
Resources Studies
Directorate for Scientmc Technological
and Internatlonal Affalrs.
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This report is based on a mail survey conducted by NSF near.the end of 1977.

Of the 13,000 questionnaires mailed to firms in the United States pelieved to be
engaged in R&D activities, there were 1,232 usable responses. The primary crlterlon
. for inclusion in the survey was the number of employees of each company in 1976-—
fewer than 500 for manufacturing firms and fewer than 100 for non anufacturlng

" firms. The survey was followed by a series of in- depth interviews in 1979 of 71 of the
- ‘ participating firms.

' Various overall.industry expenditure and personnel data plted in the text and
charts are based on 1971 and 1976 data from the annual NSF survey of research

s and development in mdustry. The data are shown to provide perspective on the
* . level of activity in small, hrgh -technology firms relative to all R&D-pe ormlng com-

panies. The latest year fdr which such data are avanla,ble for small fi

\ N - e ~ -

man, Staff Assoclate, R&D'Economic Studies Sectio D|V|sion of Scien Resources
i & Studie jThomasJ Hogan; Study Director, Jndustry Studies Group, and MargaretR.

3 Grucza, Carolyn B. Arena, and Mary V. Burks, also of the Industry Stydies Group,
1 heIped interpret the data. } ,
r . . . . "- . n
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" The small, high-technology firm is an impertant resource
for major scientific-and technical innovations. A number of, -
studies have pointed out that small compdnies may produce
‘major innovations more efficiently than large companies.
Independent inventors and smal], high-fechnology com-
panies have been responsible for a much-larger percentage
of important innovations than their relatively small invest-
- ments’in research and devélopment (R&D) activities would
*suggest.' According to -estimates -provided NSF by the
- Bureauof theCensus, 13,000 small firms in the United States
engage in research and developmigpt either as a primary .
activity or as a medns of maintaining competitive status.
These small firms représent 85 percent of all firms carrying
out research and development, account for 4 percent to 5
percent-of the total R&D dollars spent by industfy, and
employ about the same proportion of industry's R&D scien-
tists and engineers. They receive only about 2percent of the
. total Federal funds allotted to industry for research and
development, however, and contribute, overall, about 4
" percent of their own funds to these activities (charts 1-5).2
While all firms can have financial, personnel, and'regula-
tory problems, such problems often have a.more serious
impact on the small, technically oriented firm. By defini-
tion, small firhs cannot draw on income from large-scale
manufacturing or marketing fo sustain significant R&D ef-
forts. Furthermore, the ‘high risk often associated with

- ' - 1 -
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!]. Jewkes, ( Sgwergand R Stillerman, The Source of Invention. 2nd ed, (NewYork W W Nortoh. 1969);
M. Peck, “Inventions in the Post-War American Aluminum industry” in the Rote ond Directjon of
Inventive' Activity Econbmic ond Sociol Foctors {Princeton, New, Jersey National Bureau of Eco-

'\' womig liesqarch. 1962} & -7

- . L ’
" *Based on data from unptblished tabulations prepared by Bureau nf( the Census fram the 1971 and 1976 -
NatjonalSci Foundat ys of research and devolopment in industry
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research and development makes these firms less attractive
to public financing sources except in those relatively rare
instances when the inyvestors sense unusual growlh possi-
“hilities. lelled financia] resources make it difficult for
small £1rms to conipete with large firms for scientific and
technical’ personnel and make dealing with govérnment
regulations a spécial problem. *

This report summarizes the findings of 1,232 responses
to an NSFsurvey of small high- technology firmsand aseries
of followdp, in-depth interviews of company executives’of
71 of these firms. (See Techmca‘l Notes on Survey Method-
ology”) While an attempt was made ig,both the survey and
the intefviews to include firms in all major mduslrles, by
size of firm. the information collected was not intended
to be statistically représenlg_tive & the universe.
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All small, high-technology firms are, of course, "not the' -
¢ same. The types of problems and the effects of these prob-
lems on small firms vary with size (ranging from fewer than
20 to almost 500 emplpyees), type (manufacturing or non-
manufacturing), form of ownership, and age. Often the ",
effect of these differences 1s masked when firms are dis-.
cussed in general terms, Whil'e this brief report allows Only
limited reference to these differences, their existence)
should be kept in niind.-For example, the overall results’
of this survey.are strdngly influenced by the disparity in *

[

size of the 1,232 responding firms. 10 percenthad more than
100 empldyees, while 56 percent had more than 20. While
the over-100 group represents only 10 percent of the respond-
ents {all in manufacturing), they account for-60 percent of
the R&D expenditures of all small R&D-firms.

¢ 3 \
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The NSF study identified 11 problem
areasand asked small, high-technology
firms to indicate a high, medium, or
low level of concern in each. For this
analysis, the medium and high levels
of concern were combined into the
singlelevel,* ma]orrconcern"_(chartﬁ)

The h\problem areas have been
grouped into.four broad categories:

. R L .
» Financial . .

— Maintaining adequate R&D
levels

— Obtaining venture and/or
working capital

—, Purchasing capital equipment

® Personnel .

— Providing competitive salaries
benefits .
— Attracting and keeping neces-
¢ 'sary personnel "

. Government Regulations -

l«\ Dealing wnh nonprogurement
‘ regulatiops :

- .Deqliniyvfth procuremént reg-
yulation . Yz
'-~ N ‘
e OtherProblem Areas

— Making the transition from
researchand development to

.marketin@“*‘g ¢
— Undertaking hlgh rlsk R&D
N ' projects i

» >

AN

- N

— Government/industry com-
munication

— Patenting and licensing

The lackof adequate funds appears
to be 'an untlerlying factor in most, if
not all, of the problem areas. For ex-
ample, small firms with suffictent funds
could offer more competitive salaries
and benefits, and delays in their re-
ceiving government payments would
be less crttical. To attribute all~of the
problems to financial difficulties alone,
however, would be simplistit and would
provide alimited view of the problems,
faced by small, high:technology firms.

overall = .
perspective - -

- N -

With thé exception of patenting ‘and
licensing, each of the eleven problem
areas-was identified as being of major
concern by more than 50 percent-of the
firms surveyed; seven areas were iden-
tified as major problems by more than *
60 percent: Two-thirds of the firms
Identified four areas as major con-
‘cerns: providing competltlve salaries
and -benefits; maintaining R&D work
at adequate levels; dealing with non-

- procurement.regulations; and obtain-

ing venture and/or working capital.
4

/

, W




financial
problems

maintaining
adequat.e.r&d levels

Uncertainty whethe'r funding would
be sufficient and regular enough to main-
tain an adéquate level of R&D activity
was reported.as a major concern by
over 68 percent of the firm4 surveyed.
The problem was of grealer lmpOl‘-
tance to manufacturing firms, partic-
ularly those involved-in makinginstru-
ments and electrical machinery, and of
somewhat lesser concern tu nonmanu-
factlﬁ‘mg firms.

. Manufacturmg firms depend upon
research and development to maintain
their conipetitive positions in the market.
Nevertheless, company officials note
that when cash flow from product sales

becomes barely sufficient to cover pro- -

- duction and nrarketing expenses, the
R&D budget usually considered a soft
budge! area, often gets eut.

While all fitms reported concern with
maintaining adequate R&D levels, the

level of concern tended to jncrease

as size of firm decreased. Small firms
are more sensmve to fluctuations in
. Federal funding, both"directly and in-
directly (wHen their <lients are af-

*-fected), and they have more difficulty
makmg the necessary adjustments. In-
terviews with company officials reveal
that the smaller the firm, the more cau-
tious it tends tobe in spending funds on

. research and development, particulatly
as'th ratio of company expenditures
to net‘sales increases.

obtaining venture
and/or working
capital

L4

Obtaining venture and working capital

' was reported as a major concern by 66
percent of the respondmg firms. In a
tight-money ecgnomy with interest

rates rising, small companies are more
vulnerable than large companies to
discriminatory lending practices, and
they suffer more from'the unavailability
of loans and increased costs of credit.
The problem seems to be particularly
acute among firms with fewer than 20
employees and among firms getting

- (sta,rted‘or in the first yedrs of opera-

tion. According to officials of small firms,
the problem becomes less atute once
the early difficult
although the €ost A
still remains highest for, the smallest
firms. .

This was a sighificant problem area
for both manufacturing’and nonmanu-
facturmg firms but more so for the latter,
probably because they include most of
the smallest firms in the survey. Firms
which were especially cdncerned were
business sérvice firms, engineeripg and
architectural firms, and‘R&D labora-

" tories among the nonmanufacturing

companies; and fabricated metal prod-
ucts, and instruments and electrical
machinery fi*ms among the manufac-
turing companies.

The severity of this problem and its
relative importance among the major
problem areas are probably understated
since the survey did not include data
from firms that had been forced out of
business when they-were unable to ob-
tain capital.

purchasing capital
equipment

-

Overall, 62 percent of the firms sur-
veyed reported this as a major area of
concern. Although a larger nymber of
manufacturing firms (69 percent] were
coricerned with purchasing equipment,
56 pe{cent of the nonmanufact{:;'mg
firms also reported it as a problem.

' Firms were concerned about the ade-
quacy of depreciation allowances and
other tax benefits as well as their ability
to obtain necessary capital for equip-
ment purchases. The high cost of capital
equipment compared to small-scale
profits was a primary reason for this
concern. Some firms commented that
the Federal Government was not treat-
ing them as favorably as prime corpora-

ears have ed
obtaining .

fionsand umversmes. which are given

, Federal surplus orequipment purchased

by the Government.

These concerns did. not seem to be'
related to age, size, or type of firm.
The proﬁortlon of all firms reporting
this problem area as a major concern
ranged between 68 percent and 71 per-
cent for manufacturing firms, and be-
tweén 52 percent and 57 percent for
nonmanufacturing firms.

personnql
problems

providing competa-

tive salaries
and benefits

The ability to [;rovide competitive
salaries and benefits.-was reported as a
major concern "by more of the firms
surveyed (69 percent) than any of the
other problem areas. Small, high-tech-
nology firms albocate a high percentage

. of their R&D budgets for.salaries and

related personnel costs. During pe-
riods of inadequate cash flow, however,
salaries and benefits offered-to em- -
ployees may not be competitive. Thus,
the-larger firm has an advantage in
competing for'and retaining skilled

. personnel. To compensate, some small

firms offer generous inducements in
the form of stock options,*bonuses,
liberal publication policies, and rela-
tively long vacations, while others rely.
on part-time scientists and consultants.
Some firms depend on their work
being. interesting” enough te attract
highly skilled specialists; others tempt
scientists and engineers with.opportuni-
ties to pursue research in areas in which .
they are particularly interested.

While the problem of providing com-
petitive salaries and benefits affects
firms of every size, age, type of owner-*

" ship, and type of product, some seem to F

feel the problem more acutely tha

others. Over 75 percent of manufactur-
ing firms, compared to 64 percent of
nonmanufacturing firms,‘ listed the




pXoblem as a major concern. Over 70
percent of public and private corpora-
tions reported competitive salariesand
benefits as an area of major concern.

The problem seemed to be less of a
concern to firms under sole proprietor-
shipand partnershlp (51 perceat). This
problem area was particularlyimportarit
to R&P laboratories, instrument.man-

ufacturers, and elegtrical machinery

and engineering service {irms.

Some firms felt that the Government's
slow' response in paying for services
rendered, the Government's ceilings
onconsultant’s pay, and the fluctuation
of business activity were «Iargely re-
sponsible for their prpblems in' re-
maining competitive with the salaries
and benefits offered by larger industries
and the Federal Government. Business
fluctuations are perhaps the most criti-
cal element since a small firm with
limited resources often has difficulty
maintaining the workload necessary to
support salari€s and benefits, main-
taining operating facilities, and pfo-
curing additional work.

attracting and _
keeping necessary
personhnel -

Turnover of personnel is often high.
Small firms undertake many short-term
projects, and theirreserves are usually
insufficient to mgintain staff during
slack periods. This unstable employ-
ment environment also acts as a bar-
rier in recruitment, Attracting and keep-
ing personnel-is a problem for small
firms regardless of size. But the prob-
lem was reported as a major congern

Cd

" mostly by firms with bver 100 employees -

(82 percent). The problem was of less

concern to younger firms than to older -,

firms. Two explanations have been of-
* fered by respondents for the smaller
percentages of the smallest and youngest
firms reporting this problem. First, the
small'or young firjn may be staffed by
the original employees who have aper-
sonal commitment to the success of the
firm and thereforemay be ]esshkely to
leave. Second, many of the smallest or
youngest firms are less well established
and therefore may be more concerned

L] . M

with survnval——acqunrmg capital and
sustaining R&D achv‘lty—than w1th
personnel matters.

government
regulations _

dealingwith .
nonprocurement
regulations

" While all busiriesses must (ieal with
overnment regulations, the small firm
jas féwer resources to cope with the
“4paperwork, the intricacies of regula-

date with ~changes and new develop-
ments. The widespread impact of prob-
lems with nonprocurement regulations
is compounded by the number of Fed-
eral, State, and local agencies issuing
regulatory requirements and the number
and diversity of forms Whlch must be
completed.

Dealing with nonprocurement regu-

lations was listed as a major concern

.by 66 percent of the firmssurveyed. Both
manufacturing and nonmanufacturmg
firms reported the problem as a major
concern, but larger firms in both groups-

indicated the greatest concern. Public -

corporations reacted most strongly (76
percent), but private corporations (87
percent) and sole proprietorships and
partnerships (58 percent) were also
significantly affected. Although small,
high-technology companies, no matter
when established, reactéd strongly to
this question, the youngest firms seerp
to be the mos{ adversely affected.

Of the mdustry groups, 84 percent of
respondlng chemical manufacturers
reported this problem as.a major con-
cern, which appears to cqnflrm the find-
ings of a 1979 study citing the chemical
industry as among those most affected
by Federal regulations.® Sixty-eight per-

—_—
* “The Cast of Government Regulation,” Ksludylor The Business™
Roundtable, (Washington, D C. Arthur Anderson .ndCompany

MarcH. 1979) .

e d

tions, and the effort of keeping up-to-

’

cent of R&D laboratories, the largest
industry group in the sufvey, alsg re-
ported thjs problem as a major concern.
For the other industries, the percent
ranged fram. 51 fo a. confirming the
significance of this drea as a pervasive
small business problem.

s
—
-

Elealir[g with .
procurement .

"regulations

. While government nonprdcurement
regulations affect all firms to some de-
.gree, procurement regulahons also af-
fect those doing business with any level
of government. The number and com-
plexity of pgpcurement regulations tend
to deter small firms from seeking gov- -
ernment contracts for research and de-
velopnient.

Sixty-two percent of all respondmg
firms listed this problem as a ‘major
concern. Nonmanufacturing firms (67
percent) appeared to find dealing with
procurement regulations more of prob- -
lem than manufacturing firms (55 per-
cent), although the latter group did not
consider the p,roblem insignificant. ‘As
a separate group, nonmanufpcturmg
firms listed tHe problems as second, in
importance among the 11 problem
areas; subgroups such as R&D labora- +-
tories and management and business
services listed it as first. Overall, man-
ufactyrers listed the problem as ninth .
in impprtancé\ -

This problem‘area was of concern to
firms regardl®ss of type of ownership.
The larger the firm, the more important -
the problem area seemed (p be, but again

“only in-a relative sense, since over 50
percent of the firms, regardless of size,

rafed it as being of major impdrtance.
.. Firms reported as concerns some of
sthe problems cited in the previous sec-
tion on nonprocurement regulations (the
amount of paperwork and the different

" “requirements of agencies and govern- .

ments). Bidding procedures, ‘award
standards, and auditing gnd payment
procedures and standards were also
named as problems. Firm officials com-
Plamed specnf:callyaboutcomphcated

+and time-consuming proposal require-
—




A

‘ments, unﬁaalislically high qualifica-
tions for small busmess set-asides,
favoritism toward larger firms and.uni-
versmes discrimination agamst new
firms, delays in-making interim and
: final-payments, and unreasonable ac-
counting requirements.

Small firms commented that, because
of their problems int dealing with pro-
curement regulations, they sometimes
failed to get Federal contracts for which
.they felt qualified, ahd that when they
did,*the profit margin was inadequate
for the work performed.

*

other problem
| areas /

m_aking the transition
from research-and

development to
 marketing

« Making the transition from research

. and development fo marketing is a com-

mon problem for small, high-technology
_ firnds. The problem, however, appar-
-ently affects tnanufacturing firms and
firms dealing largely with the commer-

" cial market more than nonmanufaétur- }

ing firms and' {irms dealing with the

-

- Federal Government. Respéllc}ents men- -

" tioned inexperieénce with marketing apd
marketing reseapeh and the high costof
natlonal advertising as underlymgr
catises of the problem.

- Marketing was apparently»less of a
problem ajgong nonm,amlfacturmg
firms, which were generally moré con-
cerned with shortages of capital dnd
government tegulations. R
, The transition from research and de-
velopmeni to marketing was cited by
more public corporations (68 percent)
than firms under othet types of owper-

" * ship (ovef 50 percent). The youngest

firms (63 percent] and the larger com-
Paniesregistered the most concern, al-
‘though this is a significant problem
area for firms of all ages and sizes. ™’
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. undertakmg hlgh-rlsk
r&d projects

By defmmon a given high-risk proj-
ectis-alarger propornon of the activity
of a smell firm than of a large firm.
Therefore, the risk of failure elay, or
cost qverrun, etc. for a small firm is
greater for a given project. Undertak-
ing high-risk R&D projects appeared
to be a greater problem for manufac-
turing firms, principally. nonelectrical
machinery and tnstrument manufac-
turgrs, than for nonmanufacturing firms.
Among nonmanufacturers, R&D lab-
oratories, the largest single industry
group tesponding to the*survey, were
the most affecied. Over 50 percent of”
firms under all types of ownership saw
this as a major problem, with public
corporations (60 percent} more so than
others.

Approximately.50 percent of 'the re-
spending firms, regardless of when they
were established, reparted undertak-
ing high-risk R&D projects as a major
concern. Nonmanufacturmg groups,

- regardless of size, were affected equally,
* with 50 percent.of firms'in each-of the

size: groups listing the problem as a.
major concern. Among manufacturérs,

. however, firms with 20To 99 employees

were affected most. .

Small firms {zequently are ot cap- |

" italiz&d sufficiently to undertake high-

)

risk projects, even though the tasks
might §ave large payoffs. Among those
that are, some complain that large firms
wait until thesmall firm hasdeveloped
a successful Product or servite and
then, when the high-risk period is over,
move in, often,driving the small firms
out of business. Thus, the firms tend
to concentrate on projects with short-
term payofifs. .

.. 7
government/industry
communication

- ) ‘

Communication problems range from
difficulties in finding information in
the many Federal publications to diffi-
culties in contacting knowledgable pro-

\

"gram répresentatives., Although this

prablem ranked only ‘tenth, it is pne
that is frequently ralsed during discus-

. :"V\ 12 L

l )
sions with small business managers. Its

significance should not be lost because -
“of its low relative ranking, over one-

half the firms reported it as.a major
concern.

Among manufacturers it was'of con-
cern principally to producers of fab-"

ricated metal part3 (57 percent} and .

chemical and allied products (56 per-

_cent). Among manufacturing firm$, the

larger ones were most affected (55 per-
cent compared to 47 pefcen for the-
smallest firms).

In general, firms reported havmg dif-
iculty obtaining informatign on project
opportunities and proposal require-

. ‘ments.,Persan-to-person interaction

with Government agency staff also ap-
pears to be a problem. Firms comglained*
that they had trouble first identifying
the pérson with the right.information
and then dealing with that personoena
continuirig basis. They also cited as-
problems the technical competence of
agency staff and the lack of staff con-
cern for the special problems of the
small business.

pate,ntlngf '

"and licensing

L]

\—“’atenting and licensing ranked last
among all, the major problem areas,
with 29 percent of the firms reporting i
as a major goncern. Overall, there was
little difference between manufacturers
and nonmanufacturers although a large

percentage of chemieal and allied *

products .and fabricate metal parts
manufacturers registered concern.

Fewer private corporations saw this as -

a major problem thandid sole proprie- '
torsl;ips partnerships, and public cor-
porations.

Although some smaller fifms are de-
pendent upon their patents and trade
secrets, rost sgem to feel that patenting
and liceising is a problem area that
they have under reasonable control~
According to officials interviewed,

rather than pay the attorney fees to~

press_ patent infringement charges
agamst large firms, for many years
small firms have chosen to deal with
the problem by sellingideaseither out-
right or by merging with larger com-

‘panies, or they just try to keep dejails

of innovations secret,
\ ~

-~
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‘appendixa -

Thisreportis based on datacellected
in a survey conducted by the National
Science Foundation {NSF). The survey
investigated the importance of signifi-
cant problem areas faced by firms en-
gaged in R&D activities during the

—year 1977. The survey covered only for-

pRofit companies. Government-oper-
ated, nonprofit, and university organi-
zations were excluded, as were small
firms that-failed and those that were
affiliated with, or that were a part of,
- larger companies.

Since neither the universe of small

acteristics distribution, it was not pos-
sible to design a truly statistically repre-
gentative sample of small R&D firms.
. Thus it was only possible to obtain in-
formed opimon from as wide a group-
ing as possible on the "problem areas

&

" R&D firms was known, nor their char-

.
4
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that significanly affect firms engaging
in R&D activities and to discover how

.important th& firms consider these prob-
lems to their survival and success.

From October through December 1977,
survey formis {(appendix C) were mailed
to nearly 13,000 firms,believed to be
engaged in R&D work, either company

. or otherwise sponsored. The survey cov-
ered only companies whose employment
levelsiin 1976 was fewer than 500 in
manufacturmg firms and fewer than
100 in,nonmanufacturing companies.

Three. sources Were used to develop
a list of firms to he contacted. The prin-
cipal source was the American Asso-
ciation of Small Research Companies
which, under contract tg, NSF, pro-
vided 4 tist of 10,300 firms. An addi-
tional list of 1,750 firms was provided

14

-

by NSF. The mailing list was completed
with the addition of some 700 company
names obtained from the Office of
Senator Edward Kennedy {D. Mass.).
The postal authorities were unable to’
locate 5 percent of the companies on
the first mailing list.

Questionnaires were returned by 2,955
firms for a 24-percent response rate.
There was a usable response from 1,232
firms. These include returns by 530 man-
ufacturing firms and 702 nonmanufac-
turing companies. Of the returns that

. were not usable, 931 firms indicated
they did not perform research and de-
velopment. Returns from the remain-
ing 792 firms were nbt usable because
their employment levels exceeded 500
employees or, in a few cases, firms
classified for-profit were actually not
for-profif organizations.

o
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The sutvey concentrated on prob-
« lemsof concern to the small, high-tegh- *
nology firms thathave managed to stay

in business.
+ Thé survey forms enabled respond-.
¢ ents to indicate broadly how much con-
-cern or importance they attached to
was asked to note whether it consid-
ered a problem area to be.of "high,”
“medium,” or “low" concern. Some
firms did not r'ank each problem area;
among those that returned question-
naires the response rate varied from as
low as 88 percent for the problem area
“of government/industry communica-
- tion, to as high as 94 percent in the”
areaof gbtainingventure-and/or work-
ing capital.
Throughout this repor/problems of,
“high” -and “medium" concern werge.
combined, and for purposes of the sur-
vey constitute the major problem areas
affecting the operations of the respond-
ing R&D tompanies.

2

14

.eachspecified problem area. Each firm -

Table A-1. O,wners'hlp of fl'rms: 1976

Number |Percent of
N Type of firms T~ *total
Totaleevrennenn o 1,232 100.0
SOIepropnetor U, o147 11.9
. Partnéfship......0 .. 34 2.8 v
Publiccorporation . .. .. .. 137 1.1
Privatecorporation ...... 914 74.2

™

. .
Source NanonalSCIencquun‘dauon

- .

Table A-2. Firms by yearsin operation

. Number | Percent of -
Year formed of firms total
Total ... .. ... | 3,282 100.0
19610rearter ... ... x| 400 | 325
1962-66 .. . ...... .. 160 13.0
1967-71 . . . ........ 339 - 27.5
1972-76 " ve 333 27.0

. <
Source National Science Foundation
.’

* ¢

“Table A 3. Respondentcompanies by

The peak year of company formation
was in 1970, when 98 firms were estab-
lished, In,1972, a large number of new
companies were formed (90), but since
then, the number of companies being
formed has decreased each year. In
1976, only 43 were started. This is the
smallest number of firms starting in
any year since 1968.

- -

industry

" The responding companies. in 1976
were classified asPa‘nufacturmg or
nonmanufacturing ‘industries accord-
ing to the ‘Standard Industrial Classi-
fication (SIC) product or service codes
they reported. Accordingly, 43 percent,
or 530 firms, were primarily manufac-
turers; some 57 percent, or 702 firms,

‘were primarily nonmanufacturing in )
- dustries (table A-3).

-

14
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SIC industry: 1976

. y . . Percentof '
v .
characteristics |
. v U SIC | Number respond-
. ' ’ Industry code | of firms | Industry| ents .
of the survey - , "
. . Total ... *.voi.. T | 1,232 ! - | 1000
‘ ] . N !
pal'tICI pa ntS > Manufacturing - ' / - ] !
. : , TOl ccenepe®oeene o e 590 |, 100.0 | 430
Instruments; photographic, \
h medical, and optical goods; 8 ’
. Owners |p watchesand clocks ............. - 38 153 | 289 | 125
\ Eiectricalmachineryand supplies .| 36 136 25.6 11.0 °©
' \ Chemical andallied products . ..... 28 57 | 108 | 4.6
The 1,232 small R&D companies that * _ Fabricated metal products
returned usable questionnaires were _except machinery and ’
from proflt_maklng hrms oi'nry About . ' transportationequipment ....... 34 56 10.5\~ 4.5
15 percent (181] were run b,)%sole pro- . Machinery exceptelectrical .. ...... :}5 55 10.4 4.5,
. h ind Eleven other SIC groups except L. .
prietors,or partners. The remginder, 75 ~ 21,22,25,and31 ....eveenne, - | 737,138 | 59
percent {1,051}, were corporate-entif =
lar el rivate cotporations (table A 1 ‘& onmanufacturing
ey P } P 1 } ’&Total .................. M = 702 100.0 57.0
" b - ! /
o R&D and commerciallaboratories ..|7391-7 342 48.7 27.7
H T ~ [Engineering, architectural, and
age, of fir ms p surveyingservices.............. 891 156 | 222 | 127
' . N ", Management, consulting, public
-Nearly one-third of the- companies refations, and miscellansous .
have been in business for‘longer than N businessservices .............. 7392-9 139 19.8 11.3
: : SixteenotherSICgroups .......... -—-- 65 v9.3 5.3
15 years. Fgrty-flve percent were oper- — _
< ating prior’to 1967 (table A-2), Source National ScienceFoundation .
- «
-9
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size offirms

- The survey’ elicited more response
from the “nonmanufacturing’ sector,
which generally is characterized by a
high proportiont of very small firms.
Using employment as a measure of firm
size, there were 687 companies with
fewer than 20 employeesresponding to
the survey. This number.represents
more than one-half (56 percent) of all
the respondent firms, three-quarters of
them operating in the nonmanufactur-
ing sector. In the employment-size class
of 20 to 99 enfployees, there were 240
manufacturing firms and 187 nonman-.
ufacturing firms.(table A-4).

“ .,

r o

Table A-4. Size ofcompany: 1976

(based on number of employees) r&d expendltures T
- 3 . .
. Percentof - Slightly more than one-half the re- !
'“dus'lry and Number | 1ng Al 4. sponding companies provided infor- *
employee Jmoer findus-11esPond-  mation on their 1976 expenditures for
size class of firms try ents N
research and development. These 642
Total . 1292 | oo 100.0 companies spent $131 million. Of th.ns
amount, nearly 37 percent, or $48.3 mil- -
Manufacturing lioq, came from company fu‘nd.s. The .
Total ... ... 530 , | 100.0 | 43.0 major shgre of R&D expenditures,
some 52 percent, or $68.3 million, came
1-19 172 324 140 from.Federal sources. The companies
20-99 - 240 453 194 also spent $1.8 million of Stafe govern-
100-499 .. ...... 118 | 223 9.6 11
. . ment funds and $12.6 million from
Nonmanufacturing other sources. In addition, the compa-
Total .. . ...... 702 | 100.0 57.0 nies purchased $4.2 million of research
e 515 | 734 | 418 anq development from outside organi-
20-49 ;v. ... .. 137 | 195 | 111 . zations. '
50-99 50 7.1 AT
Source NationalScience Foundation i , .
“ .
»
. - "
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, Characteristiés andProblem
Areas of Responding Firms '

\ . ’ Page
CHARACTERISTICS OF RESPONDING FIRMS

B-1.  Number of responding R&D firms by_
* formofownership, ........o.......... 12
B-2. Number of responding ﬂrms by year
dstablished
Number of responding firms by
employment sizein 1976

B-3.

NATIONAL RESPONSES TO PROBLEM AREAS

_B-4. Number of responding firms by Y
problem area and by degree of

concern ... . Ceevirnareoaaens eees 12
Numb percent of 1,232

responding firms, by degree of

* concernand by problemarea“

B-5.

v

.~ RESPONSES TO PROBLEM AREAS RELATED
# TO CHARACTERISTICS OF RESPONDENTS

B-6. Number and percent of the 181
responding firms'under sole pro-
prietorship and partnershlp.
byproblemarea
Number and percent of the 137 re-
sponding public corporaﬁons by
problemarea

rllurmmurvmc PO

r/f

Number and percent of the 912

responding private corpora-

tions, by problemarea............. w14

Number and:percent of the 400 .

responding firms established

before 1962, by problém area

B-10. Number and percent qf the 160
responding firms established
between 1962 and 1966, by
problemarea,

B-11. Numtrr and percent of the 339

o respondlng firms established
" " between 1967 and 1977, by

problem area

B-12.- Number and percent.of the 333
responding firms established

, between 1972 and 1976, by

problem area

B-13. Number and percent of the 43
responding firms established in

+ . 1976;by problem area

B-14. Number and perceht of the 530 ,
" responding manufacturlng firms,
by problemareas

B-18. Number and percent of the 702
responding nonmanufacturing firms,
by problemarea

B-16. Number and percent of the 57
responding manufacturers of chem-
icals and allled products, by
problem area

B-17. Number and percent of the 56

respondln'g‘manufacturers of

fabricated metal products, by

B-8.

B-9.

B-18. Number and percent of the 55
responding manufacturers of non- ol
electrical machinery, by problemarea . . 19
B-19. Number and percent of the 136
, responding manufacturers of elec-
/ trical machinery, by problemarea

B-20. Number and percent of the 153 *

*  respondingmanufacturers of
instruments, by problem area

B-21. Number and percent of the 342
respondmg R&D Iaboratories by .
problem area,

B-22. Number and percent of the 139
respondn’ng business-service firms,
by problemaréa

B-23. Number and percent of the 156
responding engineering-service
firms, by problem area

B-24. Number and percent af the 172
responding manufacturers employ-

y - ing1-18people, by problemarea

B-25. Number and percent of the 240
responding manufacturers employing
20-99 people, by preblem area

B-26. Number and percent of the 118
reponding manutfacturers employ-
in 100-499 people, by problemarea . ..

. B-27. Number and percent of the 515

responding nonmanufacturers em-
ploying 1-19 people, by problemarea .. 23
B-28. Number and percent'of the 137 .
responding nonmanufacturers em-
ploying 20-49 people, by problem area . 24
B-29. Number and percent of the 50
responding nonmanufacturers em-

ploying 50-99 people, by problem area . 24

»

.

Additional data may be found in:
Frank Plovia, Problems Facing Smail Com-
panles Performing Research and Daveiop-
ment (May. 1979) prepared for the National
Science Foundation; also Current Problems
Facing Small R&D Firms (December 1979)

prepared for the National Science Foun-

dation. - “* .
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TableB-‘l.Number‘ofrespondingR&D_- ! " Table B-4.Numberofrespon&lngffrﬁlsby

firms by form of ownership . problem area! and by degree\ of cancern' . | {
Ve . Formofownership « Number o Number of Degrié of concern T2 o "

. . z , responding _ . -
CoeTotal e oree 1,232 Problem areas : firms High |Medium | Low *
Sole proprietorships .............. 1 4z Attractingand keeping . .

Partrlerships ..................... 3 " necessary personnel ........ 1,150 414 385 | 851
Privatecotporations .............. 914 . ] N . .
. Pubhccorporations ............... 137 Providing competitive salaries .
\ andfringebenefits .. ......... 1454 410 443 301 -
Spurce S Fourd . . ’ . Maintaining adequate R&D_ 7 ' T :
.. L - ) projects ........ .. P 1,127 458 388 281 .
) } . R Undertaking high-risk R&D a oo )
) projects .... N 1,103 443 224 436 .
~ . Purchasing capitalequipment ...[ 1,142 323 426 383 - . '
Table B-2, Number of responding Obtaining venture and/or . . .
firms by year established, workingcapital.............. 1155 | 548 | 267 | 340 . % .
- Nomberof . , . Patentingand hcens'mg ......... 1,105 129 233 743
Year respondents <Government procurement .
i i regulations ................. 1,132 491 275 .| 366 R
Total.......ooooviiiiiinnn, 1,232 . Other governmentregulations’ ..| 1,122 498 / 321 302 - ’
1976 .oovee feeieiean 43 Transition from R&D - . . ! :
1975 Co e 61 , tomarket ................... 1,093 358 330 ° | 404
MOT4 Lt 66 . Government/industry o
1973 73 -, - communcation ...... ...... 1089 | 302 |*350 | 436
1972 . 90 . - .
1971 e PR 68 ’ "
* 1970 . / 98 *A total of 1,232 firms responded o the survey This table gives the number of respondents who
RS : - checked off each problem as being ot *High,” "Medium.” or "Low" concern
1969 .............0 ... / ....... . 7 s . o .. “
1968 ... .oooeveni T, " 67 ouree F '
1967 oL 29 o o . :
1966 ............ D, .27 Table B-5. Number and percentofthe 1,232 responding firms :
1965 ...cooiih i 4 '46 ) by degreg of concern and by prob'em areal
1964 ..., ] 24 . - -
‘ —— —

. 1963 ...... mareeee | . 22 . . - b4 e Numberof . : ngh ..
1962 .. i e \' 41 N s . ) "\’:’%‘ | responding Per- - Per- Me- Per- plUS Per-
1961 ... g 36 Probiem areas s} firms cent | High | cent |dium | cent |medium| cent
Earlier ..............0 ... ' 364 - >

7 SourceNatiopals Found Attracting° and keeping . ’ . .

T ‘ - necessarypersonnel ........ 1,150 93.34 | 414 | 3360 | 385 | 31.25| 799 | 64.85 -
o - \ Prc;vnding competltiQe salaries . ’ »
Ij andfringebenefits ........... 1.154 93.66 | 410 | 33.27 | 443 | 3595 853 | 69.23
-®
- Maintainirty adequate R&D . - - >
' . . fevels ............... YR 1,127 | 91.47 | 458 | 37.17 | 388 | 31.49| 846 | 68.66
! Undertaking high-nsk R&D - ) . 5 .
.o ojects ... 1,103 89.52 | 443 | 3595 | 224 | 18.18| 667 | 54.13
‘Table B-3. Number of responding PIOJCS - - . , A \
firms by erhployment size in 1976 Purchasing capitalequiprrlen; oo 1,342 92.69 | 323 | 26.21 | 436 | 3538/ 759 |6 .Gq’ .
d : Obtaining venture and/or . Y ’ >
/ . Numberof | Employ- workingcapitaf . ... ....... 1,155 [93.75 | 548 | 44.48 | 267 | 2167 815 | 66.15
: responding |, ment Patentingandlicensing.......... 1,105 | 89.69 | 429 | 10.47 | 233 | 18.91| 362 | 20.38
Industry ﬁyns size
¥ Goverrfment procurement R
172 '1_19 regulations ..... teeeeeeneon] 1,132 19188 | 491 1 39.85 | 275 [ 2232 766 | 62.17
...... 240 20-99 Other governmentregulations ..| . 1.122 91.07 | 498 | 4042 | 321 | 26.05| 819 | 66.47
Manufacturing ....... 7_1’ 100-199 Transition from R&D . R
------ 47 ~| 200-499 tomarket...................] 1,093 lgg71 |3s8 |20.05 | 330 |26.78| 688 |s5.84
. 515 1-19 Government/industry *
Nonmanufacturing 137 20-49 communication ............. 1,089 |88.39 | 302 |24.51 | 350 |28.40| 652 | 52.92
: 50 50-99 - ) . b
*A total 01.1.232 firms responded to the survey This table gives the ber of respond who ¢h cked off each probiem as being of
Source:NationalScienceFoundation _ “High.” "Medium,” or "Low” concern. * P .. «
. So“"ce: Nati [ F Aokl * )
12 - ) . . ¢ . ] 7 - -
. . \ .
N . ~ , 18 _
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Table B-6. Number and percent of the 181 responding firms under
proprietorship and partnership, by problem.area

- FN

5 ’ Numberof High,
responding Per- Per- | Me- | Per- | .plus | Per-
Problem areas ® Lﬂrms cent |High | cent | dium | cent |medium| cent
¢ .

Attracting and keeping | /

necessarypersonnel ........ 155 ( 85.63 42 23.20 32 17.6] 74 |40.88 -
Providing,competitive salaries

andfringebenefits .... ...... 155 8563 | 57 {3149 | 35 19.33 92 |50.82
Maintaining adequate R&D :

levels ...l 156 86.18 | 65 | 35.91 50 | 2762} 115 |63.53
Undertaking high-risk R&D .

projects .................... 157 86.74 | 59~ 3259 | 35 19.33 94 |51.93 *
Purchasing capitalgquipment. .. 158 87.29 56 30.93 44 2430 | 100 |55.24
Obtaining venture and/or

workingcapital . ............. 164 9060 | 94 |51.93 | 28 1546 | 122 67.40
Patenting andlicensnﬁg ...... . 152 83.97 31 17.12 33 18.23 64 |35.35
Government procurement ' ’

regulations................. 153 8453 | 72 139.77 | 30 | 1657 | "102 |56.35
Othergovernmentregulations ..| -149 8232 | 69 |38.12 | 36 | 19.88] 105 |58.01
Transition from R&D . f

tomarket ................... 149 18232 |. 54 [29.83 | 42 | 23.20 96 [53.03-
Government/industry . ’ ‘

communication ........... . 148 81.76 | 51 28.17 | 42 | 23.20 93 |51.38
Source'N IS Found:

x

+

TableB-7. Numberandpercent ofthe 137 responding public

- corporations, by problem area

, Number of . High .
- responding| Per- .. Per- | Me- Per- | plus | Per-
Problem areas firms cent |[High | cent | dium | cent [medium| cent
Attracting and keeping v N ’
necessary personnel ........ 133 97.08 | 50 [ 3649 | 53 | 38.68| .103, |75.18
Providing competitive'salares , . .
andfringebenefits ...... Sens 133 * | 97.08 |40 |29.19 | 63 | 4598 | 103 |75.18
Maintaining adequate R&D ’ . * . . .
levels ................. . 130 9489 |59 |43.06 | 45 | 3284] 104 |75.91 P
Undertaking high-risk R&D d '
Tprojects L. ...iiiieniinine - 129 94.16 61 44.52 21 15.32 82 59,85
Purchasing c:’ipital equipment. .. 132 96.35 28 20.43 62 45.25 90, |65.69:
Obtaining veriture and/or . . . . -
workingcapital .............. 134 97.81 |56 14087 | 20 |21.16| 85 |62.04
M [ a R . * . N
Patenting andlicensing 7. ... 130 9489 |16 |1 k67 29 | 2116 45° [32.84 !
Government procurement . o
regulations ..... ereeeneeans 131 9562 | 50 |38.49 | 43 | 31.38 ! 93 ~]67.88
Otherg&vernmentr!egulatgns .. 132 96.35 | 62 ‘—:15.25 42 | 30.85| 104 |[75.91 .
Transitfon from R&D . . -
tomarkeperT. .. ...l Y 132- 963542 3065 | 51 4 $97.22| 93 |67.88 y
Government/Industry ’ ] N .‘ s
communicatiof ........ PPN 129 94.16. | 41 29.92 | '38 .| 27.73| 79- |57.66
A 11 . - . ’
Source: Nationa) Sclence Foundation y )
N \ , . .
. a . 1 s '\
S . 18 . ~ -
. . q . s * ’
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> ‘i‘ablé’B-B.humberandbercentofthe 91érespoqding public -
: " corporations, by pr;gblem area

¢
“ ’ Number of ¢ j High
° . responding] Per- 1. Per-* | Me- | Per- | plus | Per- « -
. Problem areas ¢ firms cent | High | cent [dlum cent |medium| cent
Attracting and keeping , ‘ . - ’
necessary personnel ........ 860 9429 | 320 3508 | 300 |32.89| 620 [67.98
~” . Providing compek Ve salaries B > '
andfringe bene S...... ceenn 864 P 94.73 | 311 3410 | 345 |37.82( 656 |[71.92
Maintaining adequate R&D s S ) )
levelss............oeeue.ns..| 839 91.99 | 333 [36.51 | 292 [32.01| 625 |68.53 C;/
\  'Undertaking high-risk R&D ' . s
projects .............een..,. , 815 89.36 | 321 {35.19 | 168 | 18.42 | 489 |53.61 &
» Purchasing capitalequipment . ... ! ~\850 93.20 | 238 ,2&.09 329 136.071 567 r62.17 .
Obtai’ﬁng venture-and/or ’ . . ’ e -
workingcapital.............. 855 93.75 | 396 [43.42 | 210 |[23.02] 606 [66.44 -
Patentingandlicensing . ..... . .. 821 90:02 | 81 | 888 | 171 {18.75| 252 [27.63 ’
Government procurement 1 ) . ‘ . U
regulations ................. 846 92.76 |'367 [40.24 | 202 |[22.14 | 569 [62.39 e
Othergoverrfmentr'egulations .. 839 91.99 [«366 [40.13 | 242 |26.53 | 60B ~66.66
e . .
Transition from R&D . ) .
tomarket ................... 810 {| 8881 | 261 [28.61 | 236 [25.87 | 497 |54.49 ’
Government/lndust}y ' i .
communication ............. 810 . 88.81 | 209 2291 [ 270 |[29.60 | 479 [5252 -~
- o< ~
® ) .A. x ® F ’ \ )
a 7
~ ) ‘ . p
» .’ \
- TableB-9.Numberand percent ofthe 400 responding firms N
established before 1962, by problem area - .
Numberof | . High ’ "
responding| .Per- Per- Me- Per- | plus | Per-
Problem areas ¢ irms cent | High | cent | dium | cent |medium}] cent .
Attracting and keeping : ) X .
necessdrypersonnel ....... \ 371 92.75 | 140 | 35,00 | 125 | 31.25] 265 |66.25 - , -
Providing competitive Salaries ) - «
andfri_nge benefits........... 371 92,75 | 138 | 34.50 | 139 | 34.75| 277 |69.25
Maintaining adequate R&D ) -
levels .......... ... T 364 91‘00 138°] 34.50 | 133 | 33.25] 271 |67.75
Uridertaking high-risk R&D B ‘ : .
. projects ................. r 344 86.90 134 | 33.50 62 | 15.50| 196 |49.00 N
Purchasing capital equipment , . . 369 92.25 96 | 24.00 | 154 ‘| 38.50 250 ]62.50
Obtaining venture and/or . A
workingcapltal .............. 366 91.50 | 133 33.25 79 19.75| 212 |53.00 N .
Patentingandlicensing........... 350 8750 | 38 | 950| 75 | 18.75| 113 [28.25
* Government procurement ~
regulations .y............... 348 87.00 | 134, | 33.50 | 83 | 20.75| 217 [54.25
Othergovernmentregulations ~..[ 352 88.00 |*166 | 41.50 | o5 [723.75| 261 |es.25
Transition from R&D )
tomarket............. . 338 84.50 - 111 27.75 | 113 | 28.25 224 156.00 ’
Government/industry , .
communlication ..... perarenn 332 83.00 91 22.75.1- 109 | 27.25| 200 |50.00
e ————————— — — s r —
Source b [ Found, ‘
i 20
% " K \
i
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Table B-10. Number and percentofthe 160 respondirig firms

established between 1962 and 1966, by problem area

5

1.

..

e Number of (A}\ High
" . responding| Per- Per- | Me- | Per- | plus | Per- 3
. Problem areas firms cent | High | cent |dium | cent Imedium| cent -
. ya - M
Attractingand keeping * ) Lt
netéssary personnel ........ 150 9375 | 60 |3750 | 63 | 33.12| 113 70.6?
Providing competitive salaries ' e ,
andiringébenefits ........... 151 94.37 | 597 | 3887 | 65 | 4062 124 |77.50 .
Maintaining adequate R& ) ’ : .
levels ..............5....... 149 93 12 68 42.50 | ‘43 | 26.87| 111 |69.37
Undertaking hugh-risk R&D _ = T .
projets .......... e 148 9250 { 57 13562 |\35 | 21.87| n92 |57.50
Purchasingcapitalequipment...| 150 93.75 41 25.62 60 37501101 |63.12 ° .
Obtarning.venture and/or . .
warkingéapital............. 151 94.37 4 70 14375 | 41 [ 2562 111 {69.37
Patentingandlicensing..... ... 148 1’9280 | 14 [°875 | 27 | 16.87| 41 |2562
Governiment procurement . .
" regulations®>................ 154 96.25 | 58 |36.25 | 46 | 28.75| 104 |65.00 . -
Other governmentregulations .. 152« 19500 | 61 |38.12 45’ 28.12| 106 [66.25 R
Transition from R&D - . i o ,
‘tomarket . .............. 149 93.12 49 30.62 s 25.62 90 |56.25
Government/industry . P .
communication .......... . 147 91.87 | 39 2437 | 43 | 2687| .82 |51.25 .
S
Source N Scien F da - . ’
L) ] >
Table B-#1. Number and percent ofthe 339 responding firms Ce
established between 1967 and 1971, by problem area® ,
’ o " INumberof L. High -,
. responding| Per- | - . | Per- |.Me- [ Pef- | plys | Per- . i
Problem areas firms cent | High/| cent | dium | cent |medium| cent -
/| &
Attracting and keeping : . - . .
necessary personnel ........ 322 9598 | 112 °} 33.03 | 114 33;62 226 |66.66°, ...
Prov:din‘g competitive salaries ' il . ,‘
andfringebenefits.:......... 327 96.46 | 116 | 3421 | 126 [37.16 | 242 (7138
Maln\alning adequate R&D B
teves ........... e 315 9292 | 122 .1 3598 | M0 3244 | 232 [68.43
* Undertaking high-risk R&D . . s -
projects ...l 313 92.33 | 118 | 34.80 65 119.17 | 183 |[53.98 .
'Purchasing capitalequipr‘nent e 317 93.51 87 | 2566-| 117 |34.51.| 204 |60.17 .
* Obtaining venture and/or . .
workingcapital.............. 321 94.69 | 162-+) 47.78 | 71 |20.94 | 233 }68.73 .
) Patentingandlicensing......... 312 92.03 41 12.09 68 |20.06 | 109 [32.15 *
Government procurement ]
_ regulations ................. 322 94:98 | 144 | 4247 80 ]2359 | 224 |66.07
Other governmentregulations .3| "319 | 94.10 | 143 [ 4218 | "85 |25.07 | 228 “{67.25 .
Transitjon from R&D 2 e
tomarket ..¢.......eunn.. -4 @0 9144 | 98 |2890 | 99 [29.20 | 197 [58.11 ,
Governmentindustry -~ -
communication ............. 310 91.44 92 |27.13 94 12772 | 186 |54.86
; - b
S NatlonalS ‘ . = .

" '
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i - M . Table B-12, Number and percent ot the 333 respondingfirms . SN -
. ‘ s > - established between 1972 and 1976, by problem ared - : . -
' : Nurhber of o 4.+ | wigh |- o
. . responding| Per- | Per- | 'Me- Per-"| plus | Per- - sy
Problem areas . '\ firms cent | High | c¢ent | dium | cent |[medium| cent SR ’ :
. . . R @ . ' s a
- Attracting and keeping o |- ‘ & - .
necessary personnel ...... . 307 92.19 | 102 | 30.63 93 | 27.92 '195 58.55 : 5
. *Proyiding competitive salaries . . . v . -
andfringebenefits . ..... o] 805, %150 | o8 29.42 | 113 | 33.93( 211 [6336 ° g@ . |
. . . i . <
- Maintaining adequate R&D . N . . ) . :
_ levels .........oovevninannn, 299 89.78 { 131 | 39.33 101 | 30.33f 232 |69.66 > -
Undertaking high-risk R&D < K .
) , Projéets ....vveunnnn. .. +y...] 298- |89.48 | 133 | 3993] 62 | 18611 195 |5855 ¥
- ¢ Purchasingcapitatequlpment...| 306 - | 91.89 | 99 {2072 105 | 3133| 204 :61.26 i ' -
. : Obtaining venture and/or T . . X ‘. ° ' ‘
' workingcapital.............. 317 95.19 | 183-[54.95| 76 | 2282] 259 |77.77 |
* . ‘Qa a . «
' Patentingandlicensing x..... & 295 88.58 | 36 | 10.81] 63 | 18.91 ‘/ 99 |(29.72 °
. . K, 7 ¢ R L e~ R
¥ Government procurement “ ) . . . _E . , & * *
g . ) regulations ................. 308 92.49 | 154 | 46.24 66 | 19.81| 220 |66.06 1 .
° Other governmentregulations "..|  299. - | 89.78 | 128,| 9843 | 96 | 28.82|° 224 |67.26 . . P '
' . « Transition from R&D S Y A § o ¢ °
M < tomarket... % ..... e -~ 296 [ 88.88 | 100 | 30.03| 78 | 23.42] 178 |53.45 .
‘ b e A . S . )
. . s '\Government/industry . . . ) . + . <
communication .........."" -, 301 90,39 #m- 24.02| 104 | 31.23p 184, 15525
- - 7 - —
. Source N S Foundat .o ‘ - A
, + ° - "‘r_-\ v
. , - + - .
> . . N ’ ) .. ~ . L3 . « & ; -
. Table B-13. Numberandpercentoﬂhe43respondlng,ﬂrni;s . o
a . established in 1976, by problem.area «- . N . .
. - ' - ' » N B
, . e . N o » .| Numberof <P v ‘ngh 1 .
L B ‘ Q. responding| Per- Per- | Me- | Per- | plus..{ Per- -
* ) . Problem areas firms cent | High| éent | dium | cent |medium? cent ) ‘
- ' ) i} 2 - 2 s hd L {
| ) . ) - . . ? [ .
’ ’ Attracting and keeping ~ ‘
‘ . hecessarypersonnel ........ 39 / 90.69 8 18.60 | 12 27.%0_ 20 46.51 . : ’
. Providing competitive salaries T . . 4 "
o , ¥ andfringebenefits ........... ~ 305 91.59 98 2‘9.42 J113 [ 33.93] 211 163.36 ‘
. Maintaining adequate R&D - ¢ . °
’ N N Ieyels. ...................... 299 89.78 | 131 | 39.33 | 101 [30.33| 232 [6966 .
¥ . Undertaking high-risk R&D : - i : .
\ . o 7 projects.................... 298 | 89.48 | 133 | 39.93 62 | 18.61] 185 |58.55 '
‘ I Purchaslngcapitalequipment..._ 306 91.89 99 | 2072 | 105 | 31.59 204 |61.26 )
- . ' +*. Obtaining venfure and/or - i . :
. workingcapjtal .............. o 317 95.19 | 183 | 54.95 76 | 2282} 259 ]7577 \
. Patentingandlicensing ... .~..... 295, 88.58 36 10.81 | - 63 | 18.91 99 [29.72 b
R . Government procurement ’ X ‘ ¥ -
i . .. . regulations ................. 308 93.49 | 154 46.24 66 | 19.81| 220 ‘66i06 : i o~
7. &7 h L -
: ""ipthergovernmentregulations .. 299 89.78 | 128 | 38431 96 |28.82| 224 |67.26 - \:
4 Trandftion from R&D ‘ ! g .
. . ., R torrarket ................... 296 88.88 | 100 | 30.03 78 | 23.42| 178 ’ 53.45- . ]
oS . - . Goverrﬁtnent/lndustry - FEAN r - ’ ! p
C R ) .7 commyhication ..u.......... 301 90.39 | 80 |-24.02 | 104 [31.23]| 184 |[55.25 .
. .= ,é[
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Table B-1-4 Number and percent ofthe 530 responding manufpcturingfirms, ! g )
- e by problem area E ‘ N
R . ’ - Numberof | . . g High . -, .
. . responding] Pers . Per- | Me- | Per- |pl Per-~ .
- Problem areas « | firms. cent | Higy “cent |dium| cent |medium| cent
- v . - A 4 ‘(\
- = ] : ~ - N .o <
e ., Attractingand keeping o 1- . N
. e, necessary personnel ...... .. 509 96.03 | 199°1 3754 | 188 | 3547 | 387 |73.01 ’ ‘ ?
Providing competitive salaries B B ) ~ : hl 7
andfr{nge benefits .. ......... 509 | 95.66 | 184 ;34.71 217 | 4094 | 401 |75.66 ‘
- Malnyamlngadequat%R&D - ' . ' . e
- . ‘ levels ....... hreraes aees N 508 95.§4 219 | 4132 | 183 | 3452 | 402 |75.84 X
. Undertaking highZnisk B&D : ’ ’ ) ’
projects ..:........... veeees| =487 91.88 | 224 | 42.26 91 1746 | 315 [59.43 i
Purchasmg@nalequnpment . 499 9415 | 137 | 2584 | 230 | 43.39 | 367 |69.24 . .
' Obtalmngﬁlenture and/or . 1. : . !
. working capltal.....f ........ - 502 94.71 | 234 | 44.15_( 105 | 19.81 { 339 |63.96 - ° ‘
' Patentingandlicensing.........| + 496 | 93.58%-+46 | 867 | 119 | 2245 | 165 |31.13 C
. ‘Government procurement 3 : N
regulations ................. 48? 92.26 | 157 | 29.62 | 136 25.§,6,_ 293 |55.28 s
Othergoveramentregulations .. 488 * 192.07 | 222 41.88 [.135 | 2547 | 357 . 67.35
°,. Transiion from R&D 4 )
. tomarket....... Mt rrrrees " 491 92.64 | 183 | 3452 | 174 | 3283 | 357 |67.35 o .
e Government/industry - - ' - s -
. .- -communication . ........... 470 88.67 éﬂg 20.56 | 165 | 31.13 | 274 |51.69
. Souece N ! S oF ‘.‘ 1 t , > - . ) oo
} i . . - -
- * - N ’ ,
P \ Table B-15. Numberand percentofthe702 responding
R - nonmanufacluring firm@, by problem area ’
‘ L34 - i L N » ’
2 Number of ' High . ’
. . responding| - Per- 1 Per- | Me-"| Per- | plus | Per- N N
B Proggﬁm areas )| ¢lirms cen! | High | cent | dium | cent | medium|<cent. i
% - .
) 4 z.. N ?’f b -
. o oo O d . . . . LY
s Attl’§cting andkeeping - -l . . . N
necessary personnel ........ 641 91.31 | 215 | 30.62 . 197 | 28.06 412 58.6§ . - . "
Providing competitive salaries - ) " : o
andfringebenefits........... 647 92.16 | 226 | 32.19| 226 [ 32.19| 452 [64.38 :
R Maintaining adequate R&D - A ) . . .
jevels ........ 5. ... e e 619 88.17 | 289 |34.04 205 | 29.20] 444 |63.24 .
' Undertaking high-risk R&D K 1.
prOJects ‘ ............. S 616 87.74 @19 31.19| 133 | 1894 352 |50.14
+ = Purchasingcapitalequipment ...| - 643 91.59 | 186 | 2649 206 [ 29.34] 392 |[s55.84 :
- Obtaining venture and/or - ' 2 "
4 . workgné capltal .............. 653 ] 93.01 { 314 | 44.72| 162 | 23.07| 476 67@0 . ‘g
Patentingandlicensing. . ....... 609 86.75. 83 11.82| 114™]16.23| 197 |[28.06 -
e Government procurement * ) 4
regulations .......... Yoo, . 643 91.59 | 334 | 4757/ 139 | 19.80| 473 |67.37 -t
Othergovernment regulations . . 634 . 90.31 | 276 | 39.31 186_ 26.49 |- 462 |[65.81 ' ,
N Transition from R&b . ‘ .
- . tomarket ................... 602 85.75 | 175 24.92' 156 | 22.22| 3% 47.15
Government/industry . ..
. communication ............. 619 88.17 | 193 | 27.49| 185 | 26.35| 378 |53.84
. . . . e e—
- » -
. 'Source:National Science Foundation B
. L4 -
o - .
: ' 17
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- Table B-16. Numberand percent' ofthes57 respondlng manufacturers

- . . -, of chemicals and allied products, by problem.area
- o . |Numberof . | High )
- . L responding| Per- - Per- {'Me- | Per-+| plus | Per- -
‘ . Problem areas firms cent [High | cent | dium | cent [medium| cent .
] ~ - i . -
° v . ) . . .
« Attracting and keeping ‘ . ) ¢
oo necessary personnel ........ 57 10000 | 23 [4035| 18 |31.57| 41 |7192 -
~ Providing_ compéetitive salaries ) . ,
andfringebenefits ........... 56 98.24 | 22 |3859 | 19 | 33.33]| 41 71.92
. . *»
~ - Maintaining adequate R&D ) . : 1 . .
_ . . - ¢ levels .......c....ooiient 57 100.00 |, 27' 47.36,| 14, |.24.56 41 7).92 g
. Undertaking high-risk R&D L 1" :
. . projects ........ P 53 92.98 | 27 47.36 5 8.77 32 56.14 .
- .” Purchasing capitalequipment. . . 55 96.49 | 13 2280 | 28 | 49:12] a1 71.92
— R - % - o
- ', - - * Obtajning venture and/or . .
- workingcapital .. ... S SN 56 98.24 20 35,0§ 14 2456 34 59.64 .
- i Patentingandlicensing. ........ 56 98.24 | 8 [14.03| 16 |28.07| 24 |[4210 ..
. N
1. Government procurement -~ - .
: ’ ) regulatiohs ............ ... .| st 89.47 | 18 |31.57 | 12 < 21.05| 30 J52.63
.. - Othergovernmentreguletlons -~ 55 | ’ 9649 | 36 |63.15| 12 [2105{ 48 |[84.21
1 - ~
. ' ..~ Tranéition from R&D . ) ‘. R S
a » tomarket..l................ V54 94.73 | 23 |40.35 | 18 |31.57| 4177192
Government/industry N o o o ..
communicatlon - 53 92.98 13 22.80 19 33.33 32 56.14 ™
e ': d Source, National Sci Foundati ty )
s . v ) : ) ‘ . ; ': ) . ,
‘— ) L. . . * . . . v
. L F]
. . Table B-17. Number and percent ofthe 56 respondln.g manufacturers
/ . . .7 of tabricated metal products, by problem area
., " - O R 2 .
R Number of .+ | High
-~ ) responding| Per- Per- | Me- | Per- | plus | Per-
i . Problem areas of firms | cent | High{ -cent |dium | cent |medium| cent <
. i ) - . = = ' ’
. ) r. .
. . Atﬂacting andkeeping+ . - o
] ’ A necessarypersonnel ........ 52 92.85°| 24 | 4285 | 15 |26.78] 39 169.64 S
- < ‘ 2 L4
) Providing competitive saTaries . . .
3 andfringebenefits........... 52 1 92857(21 | 37.50 | 25 |44.64| 46 {8214 - : ,
. Maintaining adequate R&D * y ) IR ' ~ -
J levels .............iiieel, 51 91.07 |17 | 30.35 18 32,14 35 62:50 o
— Underaking high-risk R&D . . A : ‘
. Projects ............. o bon. 51 91.07 16 28.57 12 [21.42 28 ] 50.00
. 7 5
& Purchasing capitalequipment.. . 52 19285 19 | 3392 | 20 |3571 | 39 |69.64 . '
- v Obtaining venturg and/or ! ' . .
’ C workingcapital .............. 53. 94.64 | 30 |- 53.57 Q 17.85 40 » | 71.42 . ..
.Patentingand‘llcenslng.‘ ....... 53 94.64 8 14.28 17 43035]| 25 44.64 ’
Government procurement ’ . : , - -~ .
- regulations . ~=.............. 53 9464 | 17 | 3035 |"17 |3035| 34 |60.71 - -
- Othergovernmentregulations .. 52 9285 | 22 | 39.28 | 15 2678 | 37 |66.07. - ~
- Transition from R&D 1 : -
‘ * tomarket....... [ ET T N _‘51 91.07 12 2142 1 20 || 35.71 32 57.14 -
. Government/industry ., ’ ) '
’:' .. ¢ communication ......... V... 51 91.07 13 23.21 19 33.92 32 |57.14
’ . . S;ufc;: th I Sci f—' . '& v ~
: * . e —— Jro—— , .
F) . - - - ‘
e ey zﬁ ) v "
N -y, - . , -
3 e -
N " ’ N . R N * - * o o ‘ -




_ Numberof ¢ | Hign |-
» responding| ‘Per- Per- ["Me- | Per- | plus | Per-
° - Problem areas : firms cent High | cent |dium | cent [medium] ¢ent
v/ — -
[ . -
Attractingan_d keeping . :
necessarypersonnel ........ 52 94.54 24 4%.63 16 2903 40 [72.%2
Providing competitive salaries . ‘ ~ L
and fringe benefits ........... 53 | 9636 | 19 {3454°[ 27 | 49.09| 46 .|83.63
, Maintaining adequate R&D J , 2 “
"o Tlevels L. 3. 51 9272 | 31 |56.36 | 13 | 23.63| 44 |80.00
Undertaking high-risk R&D i :
projects .,................ 50 90.90 29/ 5272 |- 9 16.36 ) 38 69.09
. «  Purchasingcapitalequipment...| 51 9272, | 1o |[34.547] 167 2000 | 35 |63.63
Obtaining ventdrePand/or N o . -5 e
e workingcapttal ....... ...... 52 94.54 | 22 +| 40.00 6 | 1090 28 |50.90
. gl B n
Patentingand Iicensrng.........‘ 51 ] 92.7%/\ 1 1.81 13 | 23.63 14 25.45
Government procuremen't' .7 a C . ; s -
o . regulations ...v........... 4 ‘52 9454 | 12 |-2181 | 10 -| 18118, 22 |40.00
. Othergovernmentregulations .. 50 90.90 20 | 36.38 8 J14.'54 28 |50.90
*  Transition ffom R&D - ¢ 1 e R .
\ tomarket'............... ... 50 90.90 16 ] 29.09 22 .1 40.00 38 69.09
! Government/industry 4 . ' . ’
., communication ......... < .. 48 8727 T 11 [20.00 | 13 | 23.63|. 24 [43.63
¢ , ‘ -
Source National S Found s ¢ : . w
1 - L]
- I'd . N 4
X - ' Table B-19. Numberand percentofthe 136 responding manutacturers
i , of electrical machinery, by problem area ,
. [
. s — . / . .
L : Number of ) N High
.. K < jresponding| Per- - Per- |"Me- | Per- | plus | Per-
- g . . Problem areas _firms cent | High | cent .|dium | cent [medium| cent
. Attracting and keeping o . . _/u
° [ necessarypersonnel ........ 129 : 94.85 57 41.91 a8 35.29 | 105 77.20
Providing competitive salaries . . s I
) ' and fringe Yenefits ... ....... 129 9485 | 50 |3676 | 52 | 38.23| 102 |75.00
Mamtainxng adequate R&D- , s, © .
» levels ...fn vt 130 95.58 54 39.70 53 38.97| 107 |78.67
Undertaking high-risk R&D | . R
PrOJECtS ...evvvniininann 121 18897 | 59 (4338 | 20 | 1470 79 {5808
_ . Purchasing capital equipment . . . 128 9/4.11 35 25.73 60 44.11 95 ]169.85
Obtaining venture and/or 1
7 workingcapital....,.......... 128 —~['94.11 | 55 | 4044 | 32 | 2352| .87 |63.97
- ¢ . . - - P
Patentingandlicensing......... 128 92.64 8 588 | 28 | 20.58| 36 [26.47
. '« Government procurement’
regulations .............. o] 123 [o9044 | 46 [3382 | 38 | 27.94| 84 |61.76.
Otfiergovernmentregulations ..{ 122 89.70 | 52 | 3823 | 45 | 33.08| 97- |71.32
Transition-from R&D : ‘
tomarket ........... O 125 9191 | & 3750 | 46 | 33.82( 97 [71.32
Government/Ind(stry . .
- _communication ........ ;o] 120, |8828 | 3 [2426 | 37 | omfe| 70 |51.47
r Séurce:r&‘xlonalScioncoFoundauon . < v L 4
‘ . .
5 \ o : o5 - .
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TableB-18. Number and percent ofthe55 resp"onding manufacturers
of nonelectrical mac.hlne[y. by problem area .
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O~ . - - - TableB-20.Number andpercent ofthe 153 responding manufacturers
< : y *of Qstruments, by problem area . . ’
M ¢ . ‘ = e ! . .
R ’ L. Number of . L High
; . responding{ Per- +Per- | Me- | Per- [ plu3 | Per-
. . * -Problem.areas "~ - firms cent | High | gent. | dium | cent |medium|ocent. .
e ,(. - . « Ay &
Attractingand keeping S { . T .
necessary personnel ........ 149 97.38 |, 48 13137 | 61 |39.86| 109 {71.24
- "Providing competitive salaries . b . -
N '\and fringebenefits ........... =148 96.73 4,"‘ 29.41 |. 69 4509 | 114 |7450° .
{ . . A
e #  Maintaining adequate R&D s .
o levels L AR TPRTTPPR 149 ] 97.38 57 [ 31%5 62 40.52 | 119 '7_7.77 . *
Undertaking high-risk R&D  <* N S . . o
projécts ............. i 144 94117 59 13856 | 37 {24.18] 96 (6274 <
Purchasmgcapitalgquipménb\.‘,,"’ 144 ‘L od11| 20 [1895 | 72 |47.05| 101 66.91
) o~ Obtaiging venture andfor » | ~__, B 1 '
.. workingcapifal... .. .. ... Tia p| 9673 | 80 5228 | @4 | 1568 ( 104 |67.97,
’ - Patentinganglicersing....... 3] 144, | 94.11 | 13 849 [ 34 J2222 © 47 (%671
. .. . [} e
. _Governnient procurement . M.
- regg!ations v eleeaeeaaaes t.. 147 96.07 | 42 27.45 | A2 27.45 84 54.90 -
: OtherAgovern'm‘éntregulatiohs . 143 93.46 | 58 [37.30 | 39 |2549| 9% [e3.39
o - b " U b
- "t Transition from R&D 1. !
tomarket........ L 145 94.77 58 ' | 37.90 | 48 31.37 § 106 ] 69.28
Government/idustry . $ v s
. communicatiorf, ............. 1137 89.54 24 15.68 | 47 30.71 71 46.40
- ‘ N . 4 R -
Source NationalS Foundati . ‘ N . d
- 2. - = . .
! » - . "
l P . , .
~ TableB-21. Number and pércent of the 342 responding
- R&D laboratories, by problem area -
2 : , i < .
Numberot |, . o High
N (‘ < - responding| Per- Per- | Me- | Per- | plos | Per-
. . Problem areas rms cent | High | cent |dium | cent |medum]Bent - —
. : A " .’A’.
1 Attractingand keeping . ) . o . R
. necessary personnel, ........ !”317 _92.69 102 } 29.82 | 106 | 3099 208 |60.81 °
Providing competitive salaries . .
. andfringebenefits . ..:....... 323 94.44 | 108 | 31.57 | 125 | 36.54| 233 |68.12
‘Maintaining adequate R&D Rk N
¢ Jovels ....co...ovuinn, cooo|7 305 1.89.18 | 124 | 36.25 |%91 | 2660 215 |62.86
Undertaking\high-risk R&D R :
Projects ...........oiniiin 306 89.47 | 114 |°33.33 73 21.34 | 187 ~| 54.67
Purcha$ing capitalequipment ... 325 95.02 100 | 29.23 11 32.45| 211 .'61.69
4 . Obtaining venture and/or g °
’ . workingcapital.............. 327 95.61 | 148 | 42.27 83 | 24.26| 231 67.54
Patentingandlicensing....:....| 310 [90:64 | 42.| 12.28 | 63 |18.42] 105 |30.70%
Government procurement « . -
: ‘segulations o....... ... - 314 91.81 | 134 | 39.18 99 | 28.94| 233 " 68.12
- Otheréovernmentregulallons . 320 93.56 | 164 |1 47.95 | 79 |23.09] 243 |71.05
i 'Transit'lon from R&D I o B .
. ctomarket................... 300 87.71 | 100 | 29.23 79 123.09| 179 45233
Government/indusiry - . ) ' L/
communicationr ,............ 309 90.35 | 100 | 29.23 | 92 |26.90| 192 |56.14 .
' S'ouvca‘Natlor;aISdonoeFounQa\lor; . ‘ nd ’
20 ‘ ' ’ ‘ - v
» - L J ~ 4
) * -
; - ’ 4 <26 b
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Table B-22’Whmber and percent ofthe 139 responding
business-service ﬂrms, by probiem area

N

+| Number of High
. Ty responding| Per- Per- | Me- | Per- | plus | Per-
Problem areas ~ firms cent |High | cent [dium | cent [medium] cent
3 . =
. -
Attractingand keeping ‘ . \ . - .
necessary personnel ........ . 126 90.64 44 31.65 33 23.74 77 §5.39 ,
, Provudmg competitive salaries
) ‘andfringebenefits ... ...... 126 90.64 | 43 3093, 40 |2877] 83 |5971
" Maintaining adequate R&D i :
leve!qs B, 121 87.05 | 36 2589 42 30.21 78 56.11
Undertaking high-risk R&D r y
’ projects ..... ..... P N 121 87.05 | 42 [30.21 | 20 | 14.38]| 62 |44.60
. L §
Pugchasmg capitalequipment... 124 89.20 28 20.4]4 35 25.17 63 |45.32
Obtaining venture and/or o ) ay .
., working capital..r... ....... 129 92.80 64 146.04 | 29 | 20.86 93 |66.90
Patentingandlicensing . .. ..... 114 82011 11 | 791 | 19 |1366| 30 |21.58
Governrr;ent procurement . -
regulattons . ¢............... 129 92.80 75 53.95 20 14.38 95 68.34
) Other governmentreguiations’ . . §~‘125 . 89.92 48’ 34.53 41 29.49 89 64.02
- Transttion from R&D ’ N
tomarket........... PRSI 120 86.33 | 18 |12.94 | 38 | 27.33{- 56 |40.28
>
Government/industry / ‘e
communication”. ... ... 128 |8776 | 33 |2374 | 40 [2877| 73 |s2.51
Source NationalScience Foundatiof “ . N
B IS . . v -
1 ™~
Table B-23. Numberand percent ofthe156 responding
engineering-service ﬁrms, by problem area
Number of ~ L ‘ High .
responding’| Per- Per- | Me- | Per-| plus | Per-
Problem areas firms cant. | High | cent” | dium | cent | medium| cent
’Attracti}ag andkeeping ¢’ . - .
* necessarypersonnel ........ 1@ 88.46 | 51 | 3269 | 46 | 2048| 97 |62.17
Providing competitive salaries . N 4 -
andfringebenefits ........... 138 88.46 57 36.53 44 28.20 101 | 64.74
Maintalning adequate R&D N .
levels .ioou. ol FEETERE 133 85.25 58 37.17 46 29.48 104 |66.66
Undertakifg high-risk B&D - -
Projects ................ Ll 132 84.61 | 43 | 2756 | 27 [17.30| 70 |[44.87
Purchasing capitalequipment . , . 135 -86.53 | 38 24.25 | 40 25.64 78 [50.00
i Obtaining venture and/or . . . o
workingcapital . ............. 137 87.82 | 72 [-46.15 | 31 19.87| 103 ]66.02
Batentingandlicensing.......,. . 128 82.05 23 1474 | 21 13.46 4& 28.20
Government procuremgnt - S TR PR
regulations ........... e 136 87.17 67 | 42.94 31 19.87 98 |62.82
Othergo_ve_rnmentregglations .. 135 86.53 61 39.10 35 2243 96 |61.53
" Transition from R&D ‘ :
tomarket................, . 127 81.41 | 35 | 2248 | 29 18.58 64 [41.02
T Government/industry " - . ‘
4 communication ......... 130 8333 | 44 | 2820 | 38-|2435|, 82 [42.56
4 Sobirce- National Selence Foundati i ' . - » W
. ' 4

[
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Table B-24. Number and percent oithe 1 ‘fzresponding manufacturers
- employing 1 to 19 people, by problem area

’ , * | Numberof ) High
’ responding| Per- Per- | Me- | Per-| plus | Per-
Problem areas firms cent | High | cent | dium | cent |medium| cent
- - Attracting and keeping
, ' necessarypersonnel ........ 159 92.44 51 29.65 56 32.55{ 107 |62.20
: Providing competitive salaries -
and fringebenefits ........... 158 91.86 | 59 | 3430 | 68 |39.53| 127  |73.83
Maintaining adequate R&D | ¢
levels ......... [ 162 94.18 68 39.53 57 33.13| 125 |72.67
Undertaking high-risk R&D ' !
« proje:gts ...... e SR L4 156 9069 |. 67 | 3895 | 33 |18.18 58.13
Purchasing capitalequipment ... 155 90.11 52 3023 | 68 |39.531 120 |69.76
* Obtaining venture and/or , .
workingcapital .............. 160 93.02 | 96 | 55.81 26 | 1511| 122 |70.93
Patenting and Ilcenslng ......... 154 89.53 | 13 755 | 34 |19.76 47 |27.32 .
Government procurement ]
- regulations ................. - 156 9069 | 52 | 3023 | 35 |20.34 87 |50.58
Other governmentregulations .. 155 9011'| 65 | 3779 | 39 |2267| 104 [60.46
- Transition from R&D
tomarket ...........coennen 157 91.27 | 58 | 3372 | 47 |27.32| 105 |61.04
Government/industry -
communication ............. 151 87.79 28 16.27 52 30.23 80 146.51
& - ' '
. b \
. . ' Table B-25. Number and percent ofthe 240 responding manufacturers
w employing 20 to 99 people; by problem area
. Number of High~
kg . responding| Per- Per- | Me- | Per- | plus | Per-
Problem areas firms cent |High | cent |dium | cent |medium| cent
. ~ . , _ [ ’
Attracting andkeeping . ’
necessarypersonnel ........ 236 93.33 98 | 4083 85 | 3541 183 |76.25
Providing competitive saiaries -
andfringebenefits ........... 235 97.91 90 |37.50 96~ | 40.00 | 186 | 77.50
i Maintaining adequate R&D, .
levels ..... D - SR 5. 234 97.80 97 . | 40.41 89 | 37.08( 186 |77.50
Undertaking high-risk R&D N .
Projects .......oovvvnnnn... 222 92.50 | 105 ‘| 43.75 43 | 17.91 | 148- | 61.66
. Purchasing capitalequipmest.. . . 230 9583 | 57 |23.75 | 106 | 44.16 | 163 | 67.91
Obtaining venture and/or
workingcapital ....... oo 231 96.25 | 104 1 43.33 54 | 2250 | 158 |65.83
< Patentingandlicensing......... 231 96.25 24 110.00 62 | 25.83 86 |35.83
‘ Government procurement !
. . ) regulations ................. 227 94.58 72 |30.00 66 | 27.50 | 138 |57.50
‘ . Othergovernhentregulatlons .. 223 9291 | 102 | 4250 56 | 23.33 | 158 |65.83
s - Transition from R&D : .
. tomarket .............. ceeen 228 95.00 78 |3250 87 |36.25| 165 8.75
Government/industry . \ - 5 -
communication ............. . 217 90.41 50 |20.83 78 13250 | 128 |53.33
¥ . -

" Source-National SclenceFoundation
.

’
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Table B-26. Number and percent ofthe118r§spor{ding magufacturers

>

of

P : A . - LS
. !
|

|

2y

Lo / - emplaying 100 to 499 people, by problem area
' Number of 4 i High_
. responding | Per- Per- Per--] plus | Per-
Problem areas firms cent .| High | cent | dium |.cent {medium| cent
v ’ 'o
Attracting and keeping p ' .
. necessarypersonnel ........ 114 . 96.6 50 42.4—— 41 398 |. 97 82.2
Providing competitive-salaries | ° - i
andfringebenefits........... 111 96.6 35 29.7 53 449 88 74.6
Maintaining adequate R&D - .
levels .. .... T e 112 94.9 54 458 37 314 91 771
H " Undertaking high-risk R&D . - .
P e projects ............ e 109 92.4 52 441 | 15 12.7 67 56.8
Purchasing capitalequipment . . . 114 96.6 28 23.7 56 47.5 84 71.2
. s Obtaining venture and/or . , -
workingcapitat.............. 11 94.1 34 28.8 25 | 21.2 59 50.0
', Patentingandiicensing........| 111 94.1 9 76 | 23 |195] 32 |27
. " Government procurement  ° | . .
v regulation§ ................. 106 89.8 a3 - ’ 28.0 35 29.7 68 57.6
. Othergovernimentregulations ..[ 110 932 | 55 | 466 | 40 | 339 | 95 |805
® v
Transtion from R&D ‘ 7
to r'narket ................... 106 89.8 47 39.8 40 339 87 73.7
Government/industry ’ ‘ ‘
. communication .......... .. 102 86.4 | 31 263 | 35 | 297 | 66 | 559
Source N: " S¢i Foundat
' 14
. p . .
L A &7 v
A < R
B _ Table B-27. Number and percent of the 515 responding nonmanufacturers
. . s employing 1 to 19 people, by problem area o
t Number, . . High
\ ‘lrespondMg| Per- Per- | Me- | “Per- | plus | Per-
Problem areas firms cent | High | cent | dium | cent | mediumj cent
5 - R K
Attracting and keeping * g
necessarypersonnel ........ - 46d q 89.32 | 141 | 2737 | 133 | 25.82] 274 |53.20
. Providing competitive salaries . .
andfringebenefits . . . ... FRPPN 466 90.48 4 156 | 30.29 | 154 | 29.90| 310 |60.19
Maintaining adequate R&D t T
= levels .................... . 443 86.01 | 181 | 3514 | 135 | 26.21| 316 | 61.35
% Undertakinghigh-risk R&D | ™ _ '
\ projects ...l 441 85.63 | 162 | 3145 |. 94 | 1825|256 | 49.70
Purchasing capitalequipmgnt . .. 465 90.29 | 140 { 27.18 15 | 20.90| 284 |57.08
Obtaining venture and/or . . ' .
. workingcapital . ............. 47,3 91.§4' 243 |"47.18 | 108 | 20097 ] 351 $§J.15
¢ Patenting andlicensing +........ 433 84.07 61 | 11.84 89 | 17.28| 150 29.12
* L »
Government procurement . h
N ‘ regulations ................. 463 89.90 24‘7 4796 | 89 | 17.28| 336 | 65.24
.\ Other@overnmentr;lations s 455 88.34 | 195 | a7.86 | 138 | 24.85]1 323 |62.71
Transition from R& - -
~ tomarket ................... 434 84.27 | 132 | 2563 | 114 2'2.13 246 | 47.76
. Govemnment/industry { -
communication ............. 4486 86.60 | 154 | 290.90 | 127 24:66 281 | 54.56
SourceNa Scignce Found M . .
! . N ) (
t Q ' ) o
\;- p g »
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Table 8-28'. Number and percent o*the 157§esponding ronmanufacturers
employing 20 to 49 people, by problem area

I
Number of . High
responding| Per- Per- | Me- | Per- | pius | Per-
Probiem areas * flrms cent | High | cent | dium | cent {medium]| cent
L ) \ )
Attractingand keeping .
necessarypersonnel ........ 132 96.35 57 41.60 44 3211} 101 |73.72
Providing competitive salaries .o : .
andfringebenefits ........... 132 96.35 | 52 | 37.95| 53 |3868| 105 |76.64
Maintaining adequatg R&D
levels ...................... 128 93.4% 42 | 30.65| 53 | 3468 95 [69.34
Undertaking high-risk R&D - - ’
projects .................... 12§ 9343 | 38 | 27723 | 33 | 24.08 71 15182
Purchaslngcapit_a_lequipment . 130 94.89 35 25.54 |* 36 26.27 71 |51.82
Obtaining venture and/or ) : -
workingcapital . ............. 132, 96.35 | 54 | 39.41 ] M0 | 29.19 94 168.61
- Patentingandlicensing......... 130 94.89 15 7694 21 15.32 36 |26.27
Government procurement‘ - ‘
regulations .:........ e 131 9562 | 62 | 45.25| 40 | 29.19) 102 |[74.45
-
Othergovernméﬂtregulations .. 131 95.62 60 43.79 41 2092] 101 |7872:
" Transition from R&D )
tomarket ................... 123 8978 | 32 | 2335 28 20.:%3 60 {43.79
Government/industry -
communication ............. 127 9270 | 32 | 2325 40 |29.19 72 |52.55

3

»

S

Table B-29. Numberand bercent ofthe 50 responding nonmanufacturers
‘employing 50 to 99 people, by problem area

- Number of . . High
' responding | Per= © _Per- -} Me- | Per- | plus | Per-
Problem areas firms cent | High | cent dlum6 cent jmedium{ cent
R .

Att\ractlng and keeping . ” .

necessary personnel ........ 49 98.00 | 17 | 34.00'] 20 | 4000| a7 |[74.00
Providing competitive salaries . ) )

andfringebenefits ........... 49 98.00 | 18 | 36.00 | 19 138.00] 37 |[74.00
Maintaining adequate R&D C )

levels ............couvvnntt 48 96.00 | 16 | 32.00 | 17 |34.00| 33 |66.00
Undertaking high-risk R& D' i ’

projects .................... 47 94.00 | 19° { 38.00 6 |1200| 25 [50.00
Purchasing capital equipment . .. 48 96.00 | i1 2200 | 16 32.00 27 54.00
Obtaining venture and/or . . : .

workingcaptital . ..... TRRTRES 48 96.00 | 17 } 34.00 | 14 |28.00| 31 |62.00

4 i -

Patentingandlicensing......... 446 ] 92.00 7 14.00 4 8.00f{ 11 [22.00
Government procurement ) ' . i

regulations ,................ 49 88.00 | 25 | 50.00 | 10 |2000] 35 |70.00
O}hergoverhment reguiations . 48 96.00 | 21 42.00 17 34.00| 38 {76.00
Transition from R&D y ; .

tomarket ........ s 45 90.00 | 11 22.000| 14 }|2800| 25 56.90
Government/industry ) )

communication ............. 486 92.00 7 14.00. | 18 |36.00| 25 50.00

~ Soyrco:NaﬂonalSch;:?j#%undmon ' » -
L
’ : . ¢ '
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NATIONAL SCIENCE FOUNDATION

WASHINGTON, D.C. 20550 ° R
September’ 1, 1977 .o
/- ~ L
‘\ -
OFFICE OF THE | .
DIRECTOR . .
ﬁ b
Gentlenmen:
o .
The National Science Foundation requests the cooperation of your company
4n completing the enclosed questionnaire relating to the problems of :

' small companies engaged in research and development.

As you know, such companies traditionally play significant role in the
~° innovation process and therefore in the well-being of American industry
* W§in general. This study is prompted both by the growing concern among
Federal officials over the effects of recent economic fluctuations on
Lo small business and by an expressed interest on. the part of small firms
v in such an analysis. 1In this survey, we are seeking information that will
(1) help us identifysand assess recent changes in. the economic status of
the small R&D-oriented firm, (2) disclose the reasons behind these
changes, and (3) provide measures that might be taken to assure'more '
effectively the continued viability of this important Segment of American
» industry.’ The ‘Foundation regards financial data requested by this -
survey as privileged and confidential. These data are solicited for’
- statistical purposes only. After this-survey is completed, we will
analyze the results and use them as 4 basis for developing an in-depth
study of those problem areas which appear most troub&esome. i
.1
If you have any questions regarding this report, please contact Mr. Thomas J.
Hogan, Study Director, Industry. Studies Group, Division of Science Resources

Studies, National Science Foundation, Washington, D.C. 20550° {Area Code
202, 634-4648). We appreciate your participation in this survey, and we *
will send your company a copy of the published report stmmarizing the
results-o0f thé study.
! R .
' N Sincerely yours,
A d L] " , } .
Ricbard C. Atkinson’ )
' Director
‘ - Enclosure R e . R
. _ - .
v
I3 ' } ! * o r




.o ’ '\\ . ) SN OMB No. 99-577006
. & . . ‘- * Approval Expires December 1977
N :
4
, . . NATIONAL SCIENCE FOUNDATION
: WASFﬂNGTON D.C. 20550 ' é
' SURVEY OF RESEARCH AND DEVELOPM ENT IN SMALL COMPANIES
RETURN IN 30 DAYYTO: . NAME AND ADDRESS OF COMPANY .,
’” L
National Science Foundation “ o . - T '
Industry Studies Group, DSRS - * ° . .
1800 G Street, N.W.,, Room L-602 - - .
Washington, D.C. 20550 . ) . i
- ' s -
- ‘ h

- PRIVACY ACT NOTICE

This information is solicited under the authority of the Natioqal Science Foundation Act of 1950, as amended. Allginformation; you provide
R will be used for statistical purposes only. Your response is entirely voluntary and your failure to provide some or all of thqu%mation will
in no way adversely affect your. firm.

-

.GENERAL INSTRUCTIONS : .

o Please complete and return this form in the envelope provided within 30 days. Retain the file copy for your records.

, including all subsidiaries and Effiliates, unless otherwise designated.

¢ This report should cover your gntire compan

¢ The figures reported should coy®r calendar years wherever possible.

[1301 [. | - .

e Reasonably accurate estimatds are acceptable. A DA
‘ (
e Read detailed instructions before completing form. - . .,
. v .
Item 1. Has your company ever conducted research and development or purchased such services?: .
. __\v b - «
1201 Yes a ‘ ‘ , .
” If you answered "“no” skip to Item 12. °* ,
1202 | No : P ’ ' ’ )
item 2. In what year did your,company begin operations? - 2 ¢

Titem 3. What is your company'’s current form of ownership? (Check one)

1401 | Sole proprietorship '
1402 } Partnership *« - . ) I -
. ~ —
1403 | Public corporation . .
1404 | Private corporation . : , P <
“1405 | “Wholly owned subsidiary S . e : -
1406 | Other (specify) A g ’
- Z
e A \ e " .
) O Co- g 27
- . ¢ (3 3 o ,?; -




4 g T
° Item 4a. Use SIC codes to list principal products manufactured | Item 4b. Use SIC codes to list principal services provided by
. by company. (See Instructions) * company. (See Instructions)

1501 - X 1551 °*

N 1502 T ) 1552

\ i
a ]
1503 , | 1583
1504 . 1554 o - R
1505 \ 1555 e RN
. K

Item-5. Total employment of company, by major focation. (Locations employing less than 10 percent of company total should
be combined under “All'bther locations.*’) (For New England locations, only list city or town rather than county.)
Ed

“

County and State L. Em 1976 2] 1974 ., . L3 . " 1972 k]
ployment Employment Employment
7’ ' 160 . a oy - ) )
\ | 161 : ‘ | ‘
162 .
- “163 .
. 3 164 | Al <;ther locations , . N
165 ' TOTAL

. L ‘ y -
CON FlDENT’?LITY. The Foundation regards financial data requested under items 6, 7, and 8 as privileged and confidential.
These data are solicited for statistical purposes.

*l Item 6. Net sales and receir.)ts . ) . - (tl?pusands of dotlars) N
- i - 1976 ot 1974 2 i ,1972 \[__3_
1170 { To the Federal Government . < ,. !
AN Other ) : _ , ¢
£2 Total'n;t sales . B .
*-RECEIPTS
173 |, 6Revenues from royalt‘ies and Iicensi‘ng .
174 “cher ’ ‘ L ;
175 Total receipts *~ - ° \ ) o ’ )
176 Total net s;le‘s and receipts - ) . . .
| [ 197 Z;rfne:,t uofi::;f;:?s accounted for % ) % %

- ) g ) , ) . '




item 7. Profits and/or loss -

180 | Pretax prafit (loss)

181 After-tax profit (loss)

Research and development expenditures, by source of funds.

190 | Company funds for R&D

191 | Federal fands for R&D

192 | State government funds for R&D '

193 | Other funds for R&D

194 . Totat R&D funds

[R&D purchases from outside the

195. company

-

"{ Ttern 9. Problem areas. Please rate each of the following areas as "i':igh," ’medium,” or “low’’ concern to your company and
briefly describe in item 10 the most significant of these areas and the measures your company has undertaken to remedy ,
. them. : .

1 2l - 3
AREAS _ HIGH = MEDIUM . Low

Attracting and keeping necessary
personriel X
Providing competitive salaries and
fringe benefits

-

. 2 o
Maintaining adequate R&D levels-™ R

Undertaking high-risk R&D projects

Purchasing capital éQUipment

Obteining venture and/or working
capital ' -

i

206 | Patenting and licensing
N "
Bovernment procuremeqt regulations

Other Governiment regulations
']

Transition from R&D to market-

Government/industry communication

Other (specify)
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Item 12, Name of person completing questionnaire:

L

NAME

» -~ Ve

"

e
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NATIONAL SCIENCE FOUNDATION
Washington, D.C. 20550

a2~

sunvav OF RESEARCH AND DEVELOPMENT IN
. SMALL COMPANIES

f

o

betarled Instructlons and Deﬂmtrons

ltem 1—Résearch and Development. Includes basic
. and applied research in the sciences (including
medrcme), and in engineeting, and design and
R develogment of prototypes and processes. Does not
imcipde quality control, routine product testing,
market research, sales promotion, sales service,

researchin the\s:fai?/sciences_or psychology, or other
nontechnologic tivities or technical service. .

If your tompany has ever conducted“ or purchased
research and development, please answer "“yes¥ to this
question. .

Item 3. Sole praprietorship, partnership, publicly held
corporation, privately r?eld carporation, wholly owned
subsidiary of another company (specrfy name and
address in item 11), etc.

Item 4a. Using the 3-digit SIC codes below, list, in
order of sales volume, the principal products manufac-
tured by your company; e.g., electronic components,
drugs and megdieines, photographic equipment, etc.

Item 4b. Using.the SIC codes below, list, in order of

ales volume, the principal services provided by.your
compary; €.g., agricultural services, telepfione com-
munication, R&D laboratories. |f lisgng code 7391,
please place primary field of researc and develop-
ment in parentheses . ‘

Ey

o

°

Item 5. Pléasellist/the total employment of your

company for each location which accounts for
approximately 10 percent or more of total 'employ—
ment. Sales offices and distribution centers should be
included under “all other locations.” New England
locgtions should be’ ldentlfred by town or city rather
than by county.

Item 6. Net sales to the Federal Government should
include the value of sales on R&D contracts and

subcontracts as well as own ptrocurement contracts *

and subcont[agss.

Item 8. Company-funded research performance within

the company. Federal funds for research and develop- ‘

ment include the cost of work done on R&D contracts
or subcontracts and R&D portibns of procurement
contracts and mntracts To avoid duplication, do
not include here ot elsewhere in the report R&D
contrdcts and portions of procurement contracts that
you subcontract fo other R&D organizations. Other

" funds for research and development include the cost

of research and development performed within the
company and sponsoréd by other than Federal or
State govérnments. A

y
R&D purchases from outside the company includ® the
direct purchase -of research and development from
other organliatlons -

-
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STANDARD INDUSLI'RIAL CLASSIFICATION

Manufaéturlng Graup

! 20 Food 4nd Kindred Products 25 Furniture and Fixtures \
201 Meat products e 251 Household furniture
202 Dairy products ) 52 Qthce furniture v .,
203 Canned and preserved frts and vegetables 2 ublic building and related furmiture
204 Grain mill,products » 254 Partitions, shelvmg, lockers, and office and store
- 205 Bakery products ) ‘ . fixtures
206 Sugar and confectionery products - 259 Miscellaneous furniture and hxtures
207 Fats and oils ) ’ .

208 5everages
'209 Miscellaneous food preparations and kindred
products

21 Tobacco Manufactures

211 Cigarettes

212 Cugars .

213 Tobacco (chewing and smoking) and snuff
214 Tobacco stemming and redrying

22 Textile Mill Products o

. \
26 Paper and Allied Products .

261
262
263
264

265
- 266

N N

Pulp mulis .

Paper mills, except building paper mlls
Paperboard mills

Converted paper and paperboard products, except

, containefs and boxes )

Paperboard containers and boxés .
Building paper and building board mlls

27" Printing, Publishing, and Allied Industnes R

B 271 Newspapers: publishing, pubiishing and printing
221 Broad woven fabric mills, cotton 272 Penodcals: publishing, publishing and printing
222 Broad woven fabric mills, manmade fiber and silk 273 Books .
N N * 223 Broad woven fabric mills, weol (including dyeing 274 Muiscellaneous pubhishing . '
and finishing) - 275 Commercial printing
. 224 Narrow fabrics and other smallwares mills' cottor, 276 Manifold business forms
o wool, silk, and manmade fiber 277 Greeting card publishing
225 Knitting nfills 278 Blankbooks looseleaf binders, and  bookbinding
226 Dyeing and finishing textiles, except wodl fabrics and related work ,
° and knit goods 279 Service and industries for the printing trade
227 Floor covering mills N -,
228 Yarn and thread mills N 28 Chemlcals and Allied Products
. N e 229 Miscellaneous textile goods 281 Industnal inorganic chemicals .
. ., 4 ’ 282 Plastics materials and synthetic resins, synthetic
< h . 23 ADPZ:' and Other Frmshed Products - rubber, synthetlcand other manmadeflbers exéept
231 WMen's, youths', and boys’ suits, coats, and over- glass R
coats 283 Drugs
‘ 232 Men's, youths’, and boys’ 1urnishlngs,‘ work 284 Soap, dete\rgents. and cleaning preparations,
4 clothing, and allied garments . perfumes, cosmetics, and other toilet preparations
233 Women's, misses', and juniors’ outerwear 285 Paints, varnishes, lacquers, enamels, and allied
234 Women's, misses’, children’s, and infants' un- products ’ ,
4 dergarments 286 Industrial organic chemicals ". -
235 Hats, caps, and millinery 287 Agricultural chemicals N
) . 236 Girls', children’s, and infants’ outerwear 289 Miscellaneous,?hemicql produsts
v ~ 237 Furgoods
. 238 Miscellaneous apparel and agcessories 29 Petroleum Refining and Related Industries N
239 Miscellaneous fabricated textile products . . o
. 291 Petroleum refining - ‘
. 24 Lumber and Wood Products. Except Furniture 295 _Paving and roofing materials )
. . ellaneous produGts of petroleum and coal
241 Logging camps and logging contractors /rm’i .
N 242 Sawmills and planning mills X 30 Rubber and Miscgllaneous Plastics Products
243 Millwork, vedeer, plywood, and structural wOod ‘ ce . .
301" Tires and inner tubes
members . . .
. 244 Wood containers . L 302 Rub.bt.ar and plastics footwedr
. 245 Wood buildings and mobile homes 303 Reclaimed rubber
. 249 Miscellaneous wood qroducts
. - ! - o .
- [ . . \m' . -
@
. \.—r/\
» . . / ’
38
‘ - - B «

‘\‘ ooc v . . . - v PR . - Ps * . - -
e v . T R - I . S Lo - L%
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Aruitoxt provided by Eic
o .

- .

Ribber, etc —Con

304 Rubber and plastics hose and belting
s 306 Fabricated rubber’ products, not
classified o
. 307 Miscellaneous plastics products

elsewhere

' 34—ke€ather and Leather Products -

~
311 Leather tanding and fimshing
313 Boot and shoe cut stock and findings /.
314 Footwear. except rubber
315 Leather gloves and mittens .
316 Luggage
317 Handbags and other personal |eather goods
319 Leather goods, not elsewhere classified
»
32 Stone, Clay, Glass, and Concrete Products

321 Flat glass .

332 Glass and glassware, pressed or blown

323 Glass products, made of purchased glass
324 Cement, hydraulic .
325 Structural clay products

326 Pottery and related products

327 Concrete. gypsum, and plaster products

328 Cut stone and stone products ’
329 Abrasive asbestos, and miscellaneous nonmetalhic

. mineral products ’
ducf ) ¢

33 Pnmary Metal Industries

~ 331 Biast furnaces, steel works. and roling and

’ fimishing mulls

* 332 iron ard steel foundries
333 Prnimary smelting and refining of nonfe&us metals
334 Secondary (smeltmg and rehning of nonferrous
metals
335 Rolling, drawing, and extruding of nonferrous

@ metais
' 336 Nonferrous foundanes (castings)
339 Miscellaneous primary metal products
— s
34 Fabrnicated Metal Products,
, Transportation Equipment

Except Machinery and

341 Metal cans and stupping containers

342 Cutlery. nand tools. and general hardware

343 Heating equipment, e)scept electnc and warm air,
and plumbing fixtures/

. 344 Fabricated structural metal products”

345 Screw machine prod cts. and bolts, nuts, screws,

tivets, and washers
. 346 iron and steel forgmés

347 Coating, engraving, and allied setvices

348 Ordnance and acc{ssones. except vehicles and
guided missiles

349 Mscellaneous fabricated metal 'products

+

: ¢
35 Machinery, Except Electrical -

/4351 Engines.and turb[ﬂes

v —

Q . -

352 Farm and garden machinery and ’gqunpment

353 Construction, mining, gand matenals handling
machinery and equipment :

354 Metalworking machinery and equipment

355 Special industry machinery, exsept metalworking

- machinery .

356 General industrial machinery and equnpment

357 Oftfice, computing, and accounting machines

.358 Refrigeration and service industry machinery

359 Miscellaneous machinery, except electrical

36 Electrical and Electronic Machinery, Equipment, and
Supplies

361 Electrical transpission and distnbution equipment

362 Electnical industrial apparatus

3634 Household apphances U

364 Electric ighting and wiririg equipment

365 Radio and television recewving equipment, except
communlcatlon types

366 Communication equipment

367 Electronic components and accessorles

369 Muscellaneous ‘electrical machinery, equlpment
and supphes

37 Transportation Equipment

371 Motor yehicles and motor vehicle equipment

372 Aurcraft and parts

373 Ship and boat buiiding and repamng

374 Railroad equipment

375 Motorcycles, bicycles. and parts

376: Guided missiles and space vehicles and parts
+ 379 Miscellaneous transportation equipmeént

38 Med#sunng, Analyzing, }.d Controlling Instruments,
Photographic. Medical, and Optical Goods, Watches and
Clocks

381 Engineering, laboratorylscnentmc. and research
instruments and associated ‘equipment

382 Measuring and controliing instruments

383 Optical instruments and lenses

384 Surgucal medical,” and dental nstruments “ind
supplnes

385 ththalmnc goods /

386 ‘Photographic equipment and supplies

387 ' Watches, clocks, clockwork operated devices, and
parts

39 Miscellaneous Manutacturing Ingdustries

391 ‘Jewelry, silverware, and plated ware

393 Musical instruments

394 Toys and amusement, sporting, and athletic goods

395 Pens, pencils, and other office and artists’ matenals

*396 Costume jeffelry, costume novelties. buttons, and

miscellaneous notions, efcept precious metal
i1scellaneous manufacturing industries

[

> 399

> .
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Nonmanufacturing’ Group

07 Agnicultural Services . ~ - 46 Pipelines, except Natural Gas
“ o7 Soil preparation services - 4:, T s N ¢
022 Crop services v ransp?rtatlon ervices ) ).
074- Vetennary services ; : - . \
: 075 Animal services. except veterinary 48 Communication .
076 Farm labor and management services . - »2 481 Telephone cdmmunciation ° )
078 Landscape and horitcultugg) services 482/Te|egraph communication o
¢ 483 ' Television and radio broadcasting .
08 Forestry , 489 Coramunication services. not elsewhere classified :
081 Timber tracts . ’ . 5! h -
082 Forest nurserres and tree seed gathering and 49 Electric, Gas and Santtary Services ,
extracting s ) - %91 Electnc services s .
. 084 Gathering of,miscellaneous forest products, efcept . 4492 Gas production and distribution
tree seeds 493 Combination electric and gas and other utuity
085 Forestry services services .
’
. o 494 Watersupply : N
10 Metal Mining - . \ 495 Sanitary services )
" 101 iron ores ) . 496 Steam supply s < v
102 Copper ores L & 497 Irnigation system . .
103 Lead and zinc ores : ’ . .
104 Gold and siver ores . 50 Wholesale Trade v . n
{ 105 Bauxite and otfier aluminum ores ‘
+ .. 106 Ferroalloy ores, except vanadium 52 Retail Trade , o
- 108 Metal mining services, . . ‘Vﬁﬁ - .
109 Miscellaneous metal ores ~ 60 Banking S
11 Anthracite Mining e 61 Credit Agencies other than Banks
12 Bituminous Cpal and Lignite Mining - 62 Secunty and Commodity’Brokers, Dealers, Exchanges. \
- i and Services &N g
13 Oil and Gas Extraction . ‘ . . .
. 63 Insurance
O 131 Crude petroleum and natural gas ot
o . . N .
132 Natural gas liquids 65 Real Estate * .
138 Oil and gas field services . - /;
, . . . 66 Cdmpinations of Real Estate, Insurance, Loans, Law -
14 Mjning and Quarrying of Nonmetaltic Minerals, except .Offi - 3 .
*Fuels . hd ¢

141 Diménsion stone . 67 Holding and Other Investment Offices ,

142 Crushed and broken stone, including nprap 3 L ~ -
144 Sand and gravel 739 Miscellaneous Business Sfarwces ]
145 Ciay, ceramic, and refractory minerals . " 7391 Research and develgphment laboratories (plegse -
147 Chemical and fertilizer mineral mining specify type of research and development per-
148 Nonmetallig{nnerals (except fuels] services formed) :
149 Miscellaneols nonmetallic minerals. except fuels 7392 Management, consuiting, and public relations serv-
) ‘ ices : . " °
. 15 Construction . 7393 Detective agencies and protective services  «
B . 7394 Equipment rental and leasing services - .
41 Local and Suburban Transit and Interurban Hi}hway 7395 Photofinishing laboratories
Passenger Transportation LY 7396 Trading stamp servj_ces ‘
s N a . 7397 Commercial testing laboratories
* 42 Motor Freight Transportation and Warehousing —Y\7399 Business sgrvices, not elsewhere classified
. > N .
- ! .9
. ©44 Wat%r Transportation “+« i . 807 Medical and Dental Laboratories
- L
45 Transportation by Air . 789 Enginee"rmg, Architectural, and Surveying Services
- N P = \ .
P i L] i
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Science Resdurces Studies .

Highlights

.

H&DFunds , .

“Nationdl R&D Spending
Expected to Approach
$808ilionin1982" .. ... 81-314

"R&D Expenditures

increased 3% in Real

Terms at Unversitres and
CollegesinFY 1979 .. 841-304

® “Federal Academic .
Science Support Rose by .
13%inFY 1979" . .. .

"FederalR&D.Ob'Iigations
Wilt Show Real Growth
in 1981—Maostly From
DODPrograms” .

“March Cutbacks in

. Federal Budget Leaves
Strong Detense R&D
Growth in 1981—Other
Areaslag”....." T

“National R&D Spending
_Expected to Reath $67
. Billionin1981"

- 3 S/E Personnel - A

=« “Engineering Colteges
‘Report 10% of Faculty
Positions Vacant in Fall :
1980" . ......... ST

“Trendsin Science and
. Engineering Degrees, ;
x 1950 Through1980” ..... 81-320

“Science and Engineering
Faculty With Recent
Docto;ates Fell to One:

. ” Fifthof Totalin 1980" ...

“University S/E Faculty ,

Spend One-Third of Pro-
. fessional Time in.

Research” ........... e

% wacademic Employment

~* of Scientists and Engi- .
neers Increased 6%

Between 1978 and 1980" 81-315

I}

"Employment Opportum- «

L}; ties for Ph.D. Scientists

: " and Engi®ors Shift From .
'AdademIQtolndhstry". ... 81312

' "Tenure*P{adtlces n, .
j Unlverslties and4-Year -

-
agv‘ AN
.

- ©

2 € . e

ammae

Coligges Atfect Faculty
Tuknover”

S

Detailed Statistical Tables
R&D Funds o

Federal Funds for .
Research’and Develop-
ment, Fiscai Years 1980.

+ 1981, and 1982, Vplume

XXX ... ... 81-325

&

81-301

Academic Science. R&D |
Funds, Fiscat Year 1979 .

aesearch and Develop-
ment in State and Local
Govefhments, Fiscal Year
1977

79-327 e-ee-

, .

. S/E Personnel

. Academic Science’ Grad-

udte Enrollment and-

Supporf,£all 1980 81-330

Scientists, Engineers, and
Technicians in Private

Industry, 1880°.... . .... 81-329 “In press

Federal Scientific and
Technical Personnel,
1976,1977,and 1978 . .. ..

Academic Science: Scien- >
tistsand Engineers, "
January 7980

Scientists and Eggineers
From Abroad, 1976-78

Charactenstlcs of Doc- b
toral Scientists and
Engineers in the United '
States, 1979 ............ 80-323

v .

U.S. Scientists ind*Engi-
neers, 1978

Characteristics of Expeni-
enced Scientists ahd
Englpeers.1918 e 79-322

Rgports R s
- S .,
R&PFunds ’ 7
Fedéral Support to”

Universities, Colleges,
and Selected Nonprofit . .

. Institutions, Fiscal Year

1979 .o oinn «.... 81-308  $5.50

In press

e

.

b

other scuenceresources publlcatlons

LN

{

Federal Funds for
Research and Develop-
ment, Fisca%lears 1979,
1980, and 1981, Volume
XXIX

QE Personnel

\Women and Minorities in

Soienceand Engineering

Activities of Science and
Engineenng Facuity in
Unwversities and 4-Year
Colleges 1978/79

Young and Senior Scuence
and Engineering Faculty,
1980

Foreign®articipation in
US Science and Engi-

"neering Higher Education

and LaborMarkets

Science and'Engineeniig

Employment, 1970-80 .. .

The Stock of Science and
Engineenng Master's
Degree-Holders in the

UnitedStates . . ... ...

Employment Attributes of
Recent Science and
Engineering Graduates

Scientists, Englr:eers. and
Technicians in Private
Industry,1978-80........

., Occupational Mobility of +
Scientists and Engineers .°

Employment Patterns of
Academic Scientists and
Engineers, 1973-78

Projettigns of Science
and Engineering Doc-
torate Supply and
Utilization, 1982and 1987 .

¢ -

, Composite

Academic Science, 1972-
81: R&D Funds, Scientists
and Engineers, and

Graduate Ensofiment and
Suppon

National Patterns of Sci-
ertce and Technology
Resources, 1981\..... ...

Science and Engineering
Personnel. A National
Overview

v

NSF No

81:306

82-302

81-323

81-319

81-316

81-310

81-302

]

89—325

80-317

79-303

.

81-326

[

81-311

2
.

80-316

Price

$375

In press

In press

"$4 50

$2.25

$1.75

$2.00. -

$1.75

$1.75

$2.25

In press

Ad

$4.75.

P

$4.25

’
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