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PREFACE

. u: Under contract to the U,.S. Small Business Administratiom, The Futures

:?]broup‘(TFG) has conducted a study to determine systematic differences

PR
g A

.‘Z‘bhat may exist between innovating activity of large and small firms, This

 “a2study expands on previous work performed for the SBA (Gellman Research

. AQFOCiates, "The Relationship Between Industrial Concentration, Firm Size,

"and.Technological Innovation').

Meeting the objectives of the study required large-scale collection

: df'innovation data from trade journals and construction of an automated

‘ ‘daté base of innovations. Additional data on the imnovations were collected

“’ thfnugh felephone interviews with a subset of the firms selected at

ﬂ‘{fanﬂum from the data base.

Theodore J. Gordon was Principal Investigator; Keith Edwards performed

\°M_ga‘major ?ortian of the data collection and analysis. Other staff contrib-
" ' utors were Dana Rashti, Virginia Collins, Linda Tourtellotte, Tomoko

fisﬁraham,zand Thora Cahill. Tara Latawic, TFG staff statistician, was

-u,iq?aluable in those many instances where statistical analyses were conducted.

" We wish to recognize the role played by the study 's' technical monitor,-

"William Scheirer of the Small Business Administration. He followed our

- ﬁork cleosely and could be counted on throughout to provide meaningful

‘w";aﬁggestinns when they were needed and, through appropriate questionms,

“fkéep,us on track.

-y



ences in innovating activity exi=t between large and small firms; in

1. INTRODUCTION AND EXECUTIVE SUMMARY

‘Under. contract to the Small Business Administration, The Futures Group

olhas completed a study designed to determine whether any systematic differ—

| ‘_-addition, the study was intended to broaden the industrial ooverage used

"lln prior research in this field.

The following definitions were used in this study:

- A small firm is defined as having fewer than 500 employees,
including persons emploved by subsidiaries.

- An innovation is a process that begins with an invention,
proceeds with the development of the invention, and results
in introduction of a new product, process or service to
the marketplace,

@

. 'Data Collection and Results

The objectives of the current research are as follows:

- = Broaden the industrial coverage

- Determine whether any systematic differences exist in
the innovations and the innovation processes of large
and small firms.

Iheae'objectivES were accomplished by construeting and analyzing 3 compre-

hensive data basge of product, proooss, gervice, and managemant innovations

-introduced into the U.8, marketr in 1982 The data base consisted of 8,074
‘Enories describing innovations and the companies that were reoponéibie for
‘them, and wao-formoo by an iﬁtenoive review of "ﬁéw p;oduct" oections of
‘trade journals and other sources. Furoheo'dato on tho inoovaoiono and the
,,innovatlng firms were collected by telephone 1nterviews conducted with a

.randomlv selected sample of companies listed in the data base.



- Of the 108 trade journals initially identified as pntential sources,

-’ firm innevetione,

h-fufel of 46 was eventually used to provide innovations for the data

2,104 were categorized as small-firm innovations, -and,

- Beee Of the 8,074 inpovations recorded, 2,834 were categorized as large-

becauee -employment data could not be obtained, 3,136 were not allncable to

't: either categery

LA random sapple of 600 companies {as opposed to innoVatiene) was drawn

=w1.?ree_nhe

-

data base for telephone interviews, Responses were

' guestions ont

The year of invention of the innovation

Source of funding of the innovation

sought to

Drigin of the technology embodied in the innovation .

_.Signifi:ance of the innovation

Nuﬁber of employees in the firm at the introducticn
of the innovation and at the time of the interview

.Ownerehip form of the company

Typical user of the innnvation

Df the &59 pereons who had initially agreed elther to be interviewed or

te 1ook at the questlennaire, 375 were eventually interviewed 0f these,

155 were affiliated with large firms while the remeining 220 were

"“_:empleyei

Y I
'

¢

byuemell firms.

nata Ahelysie,

The

deta anelyeie was divided into two main eegments

en the entire sample end analysis based on the telephone interview data.

principel analyses were designed to determine:

analysis based

The



nﬂDVatiDnS/EmpluyeE as a fupction of firm size (all

L

=)

ercent distribution of innnvations by state of

nnovating entity ' o
|

'pifferences in the significance of the innovatiuns

Bgs a8 function of firm size

Bales/employee as a function of firm size (innavating
irms)

L analyses were conducted in an attempt to replicate the Gellman
Fhile analysis of the telephone interview data focused on other

1
mf{the innovating process.

and Findin;s
Burrent study has indeed broadened the industrial covehaée‘of
‘iq??studies. Prior research (Gellmsn) covered 635 innovations in

ﬂkries* while TFG recorded 8,074 innovationg in 362 indugtries.

ing list presents our principal conclusions as regards large-
&1?firm innovating activity:
[} . .

or the known records, small firms innovate 2t sbout 1.46
imes the rate of large firms (in terms of inmnovations per
kmployee) in increasing employment industries and 1.24 time=s
khe rate of large firme in déecreasing employment indus-
tries) the rate for all firms is 1.43 times. When the
akeup of the unknown records is estimated, small firms
dnnovate at 2,38 times the rate of large firms.

"the top three innovating states (with respect to state
®f origin of innovation) are California, New York and
Hew Jersey,

ﬁ & top three ipnovating states with respect to innovations
ber employee (using statewide employment as the denominatur)
are New Jersey, Massachusetts, and Connecticut,

man Research Associates, '"The Relationship Between Industrial
ion, Pirm Size, and Technological Innovation,” report prepared
S%all Business Administration, May 11, 1982,

4
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pifferences between large— and small-firm innovation
.freguency vary {rom economic sector to economic sector.

The small-firm sales ratio (sales of imnovating firms/
“employee of iInnovating firms) is 1.2 times higher than
.~ the: large-firm ratio in industries that have increasing

- employment and 4.2 times higher in industries that have
- decreasing employment.

We assigned a "sipgnificance" rating to innovations: the
distribution of significance did not differ between 1arge
. and small firms. '

" Innovating activity in large and small firms varies with
concentration ratio (CR). For both large and small firms,
industries with lower concentration ratios preduce the
greatest numbers of inncvations,

Large and small firme in industries with expanding employment
* inpovate at 2 much higher rate than that of large and small
firms in industries with declining employment,

Differences between large- and small-firm innovation frequency

f__ﬁaty with CR,

. bifferences between large~ and small-firm immovation frequedcy
vary with industry capital intensity,

- The frequency of innovationm is affected by capital intensity.
For large firms, the majority of innovations are produced in
the less-capital-intensive industries. For small firms,
innovations in increasing employment Industries are more

likely for 5=10 and for S==20 in declining employment industries.

Differences in time to introduction of inmmovation arelnat

- gipnificant. .

- Differences in source of funding are or are not significant,
depending on the level of gignificance chosen for the chi-
_square test., A higher percentage of large-firm inmovations
is funded internally.

"= Large and small firme show essentially the same distributrion

' of origin of the technology embodied in their innovations.

Company growﬁh subsequent to the introduction of .an innovation
ig or is neot independent of firm size, depending on the level

of significance chosen for the chi-square test, with small
firms more likely to grow.

Large firms are more likely to be corporations.
A small firm is or is not as likely to use its innovations

internally as iz a large firm, depending on the level of
significance chosen for the chi-square test.



- TFG found that & small firm is more likely than a large firm
td sell its _product to other businesses and is or is mot as
likely as a large firm (depending on the level of significance
chosen for the chi-square test) to sell its product
'to civilian government. The small firm is just as likely
as the large firm to sell its product to the military, to
distributors, to retail establishments, or abroad.

: -.A large firm is just as likely to participate in telephone
interviews as ig a small firm.

While the TFG study reinforced many of the Gellman fihdings, some
='.di£f3rgncea alzo gppeared:

- TFC found that the freguency of innovation by both large
and emall firms is affected by capital. intensity while
. Gellman found that this did not hold true for small firms.

- TFG found that small firms and large firms require essentially
the same time for the innovation process. Gellman found that
emall firms bring their innovations to market sooner than
large firms do.

= TFG findings show that large and small firms receive
government support for innovative activity at the same

© frequency; Gellman found that large firms receive more
frequent government support.

- TFG found that a large firm is just as likely to use its
innovation internally as is a small firm. Gellman found

- that a greater percentage of large~firm innnvations are
for internal use.

. -= Cellman found that small firms introduce a greater per-
centage of their innovations into consumer and govermment
markets than do large firms and that a greater percentage
of small firms tend to sell their product abroad after

© introduction.



2. STIUDY FLOW

Ff s}ﬂ , '¢This chapter describes the study design and procedures that were

.‘j fdllnﬁed. Puring the course of the study, dats on innovstions and in-
_“ nowsting companies were collected through litsrsturs sssrchss and tslephons'
“:intsnv1ews and stored in an automated data base. Ths contents of the data

bsss were subsequently accessed and analyzed with the sxprsss purposs of
idsntlfying eystematic differences between largs-firm snd smsll-firm
ihnsvstlng activity. The specific activitiss accomplished within ssch

_ tssk are discussed in the folléwing zections.

B ﬁ,im"Tssk 1l: Identification of Reporting Services

In this task we sought to identify potential sources of information

B

»usbouﬁ nevw innovations., We considered both hsrd—copy and nn-lins data,
The potentlal SOUTCES Were grOupsd into ths follswing catsgurisss

~ Reporting services which focus on new technology regardless
of sector. Predicast, for example, publishes data on signif-
icant techmological innovations occurring in a narrow
spectrum of industries and with no regatd to country of
origin.. The present study requited a broad spectrubn of
industries and innovatidns that were introduced on the .5,
market.

- .. = Trade journals vwhich report developments on a sectoral
+ - . , basis, including developments in new products and technology.

S - Automated data bases which could be searched on-line by
©  company name, industry, product or process, and  so on.

- New—product advertising appearing in trade journals as
well ag catalogs and other general or less sectorally
gpecific sources.
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:\Searches through our own and other libraries uncovered s wealth of

ﬁf{‘&#&;;ficfreporting gervices and other sources within these four categories;

' &thé§12$‘2.1-2.3 list the potential sources that were identified in this

'” 212} Task 2: Selection of Repofting Services

'”-H Criteria used in selecting appropriate sources included:

~ Did the source report complete information about the inno-
vation and the company responsible? There are =everal pos-
gible definitions of completeness, including the degree of
detail provided on the innovation itself, underlying tech-
nological sources, the use of public funds, and various

. measures of the innovation's possible impact. 1In addition,

" of pourse, the source should report Information about the

" firm itself, most impertantly its size, but also its owner-

ship and location The minimum criterion was the name of the
inpovating company and endugh information on the innovatiom
to establish its significance.

" 2 Was the service affordable within the cost constraints of
'the study? Sources focusing on new technologies ranged
in cost from §13 for the monthly industrial Research/

" Development to $350 for the weekly Official Gazette of
the U.5. Patent and Trademark Office. Trade journal
costs range from $7 for the monthly Drug and Cosmetic
Industry te 3150 for the biweekly Enerpy Today. Costs
for automated data base searches depend primarily on
amount of time spent on-line.

" . - Dées the source have a record of continuoug publication?
" " Obviouszly, the source will have to have been published
during the time period to be chosen in Task 3. It is
also important for future use by SBEA that the source be
likely to continue publishing regularly.



Table 2.1

SOURCES FOCUSING ON NEW TECHNOLOGY

. AIDC Journa}l, the professiomal voice of American Industrial
Development Council

International New Products News Letter, published by Trans-
communications International, Ine.

Roundtree Repeort, devoted to new products, processes and
technology developments

Technology Update (previously Technology Survey), published
by Predicasts, Inc.

New Technology Index, published by Technology Cleariﬁghouée

" World Technolegy, published by Techni Research Associates

Innovation World, published by the Raymond Lee Organization

Official Gazette of the Y.5. Patent and Trademark Qffice

Industrial Research/Development, published by Technical
Publishing Corporation




"ﬁﬁficiﬁimsﬁﬂ,s. Patent Abstract

-10-

Table 2.2

deLINE DATA BASES WITH INFORMATION ABOUT INNOVATIONS

-'.Enonomlc Information Systems Industrial Plant=s

T;;Ecnnomic Information Systems Nonmanufacturing Establishments
‘.ﬁ\ABI/Inform

:fThe Information Bank

"VﬂPrEdicasts Overview of Markets and Technology (PROMPT)

‘ E:edlcasts Frost and Sullivan Index

"J'Ifade End Industry Index
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df

'.ABE'Bsnking Journal

-11-

Table 2.3

SOURCES FOCUSING ON INDIVIDUAL SECTORS

Air Transport World
Administrative Management
_Ameérican Druggist
Americsn ‘Machinist
Anslyticsl Chemistry

. ABHRAE Journal

Autémotive Engineefing

.- Automotive News ,
Aviation Week and Space Technology

Bstter Roads
BiOsciencs
Euildings

Bulldlng Supply News
- Bug Ride

ﬁyte

7{GErsmics Industry

Chemical Enginseriﬁg

‘yLCHsmicsl and Engineering News

v Chemical Marketing . Reporter

.

".Chemical Week
+ Givil Engineering
Computer Decisions
Computer Design

'} Computerworld

"\ Context - Dupont

- Control Enginssring
Dstamation

Heaign Engineering -

' Dlagnostic Medicine

- Drug and Cosmetic Industry
Drug Therapy

Drugs and Cosmetics
"Electronic News

: Electrsnlﬂ Products

Electroﬂlcs

Elsctronics Test

Engiﬁeering and Mining Journal
' Feedstuffs

K ~ Food and Protessing

-Faod Engineering

Fna& Product Development

Fbsd Servxus Marketing

Foundry MsnsgemEnt and Technology

The Glase Industry
Hardware Age ‘
Heating/Piping/Air Cnndit;oning
Home Center

Housing

Hydraulics and Pneumatics
Inc

Industrial Distribution
Industrial Engineering
Industrial Photography
Industry Week

Information and. Records Hanagsment
Information Systems News
InformationWorld
Infosystems

Infoworld

Iron Age .
Instruments and Control Systems.
Intech ‘

Iron and Steel Engineer
Journal of Metals

Journal of Micrographics
Laser Focus

Light Metal Age

Machine and Tool Blue Book
Mapufacturing Engineering
Marine Engineering Log
Materials Engineering
Mechanical Engineering
Metal Finishing

Metal Progress

Mini-Micro Systems

MIS Week

Modern Material Handling
Modern Office Procedures
Modern Plastics

Modern Power Systems

New England Censtruction
The Office

Paper Trade Journal
Physice Today

Plastics Technology
Fopular Science

The Practical Accountant



Table 2.3 (Cont.)

‘ Progressive'Grocer

. Publie Works

‘Purchasing

.. Quality Progress
. - Quick Frozen Foods

' Rock Products

" . Rubber Developments
. Sea Technology

. Spaps, Cosmetics, Chemical Specialties
., Spectrum

' Sport Aviation

" Surgical Business
- Technological Breakthroughs, etc.
Technology Illustrated

Telccator

" ‘Textile World

. “Wéfds Auto World
¢ . Water Engineering and Management
. Welding. Journal

':J;wbrd Processing and Information Systems

gl
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2 For the purposes ‘of this study, 1nnovation was dEflﬂEd as Ihe intruductinn

of a new prnduct, process, or service to the market, or the impleméntation of a

new“management practice, and to that end we required sources that announced
n:igiruduatidné of this sort. All of the sources listed in Tables 2.} and 2.2
fqéefg éxpl;féa initially.bﬁt wmost were discarded for a variety of reasons,
ﬁihé;sbufces listed in Table 2.l-~sources focusing on new technology--tended
” ﬂ£é Fqnceﬁtrate on higﬁly significant innovations and, in most cases, were
i iiﬁté?natinnal in scope; that is, they covered significant products, regérd—
i:ﬁ.i%sg 6f thé country of introduction. We sought a full range of innovations -
'{r?;£ ;1i levels of significance from both large and small companies and, of
"*;?:éﬁu?$é, with @ focus on the United States. Data derived from the on=line -

'«Iﬂata bases listed in Table 2.2 were prohibitively expensive in the gquantities

we hoped to accumulate. The patent abstracts were viewed as poor indicators

:'of.iﬁﬁnvating activity because many patents are never commercialized, and

'Eéﬁmgrcialization is an extfemely important step in the innovation process.

Furthermore, many innovations are never patented.

'Dthéf sources that were considered and discarded include: o

° - New product newsletters. The general feeling was that these
sources would not give as wide a coverage of the U.5. market
as the researchers sought.

. ”-'Industry innovation awardz, These sources only deal with
"~ gignificant innovations while we were interested in 2 more
divarse sample.

- Catalog comparisons. While potentially a very fruitful soutce,
the catalogs required comparison with previous issues to
determine which products were mew and which had been previously

”H K adverticed; a very time consuming method with no guarantee of
‘ a high degree of success. Second, the catalogs would only
provide product innovations. '

:ﬂ' Surmaries of new products from annual reports. This would:
" limit us to innovations introduced by publie corporations.
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. =, Registration of new products with approval agencies.
' Material registered with approval agencies might not
. meet our criteria of introduction to the market in that
the approval agency may eventually refuse to allow some
. of these products on the market. '

:Tﬁs dedisiun was'mads-tb use trsds journals, esach of . which deals with

‘ a SpECiflc sector;. in totsl the jourpals describe a ‘significant range of

':?”_fhe industrial activsty in the United States. Other advantages associated

‘ l:with ths trads journals include cost effectiveness of data collection and.

i nnntinuous publication over time (thus the presemce of time-series data:

,”1¥if the need arises) A1l trade journals in TFG's library snd the Hartford-

‘fﬁiPublic Librsry were canvassed to determine whether they contained news on

";;Cnew‘prpducts\in each issue. The ones that did were considered source -

S iqahd‘idstss and are shown in Table 2,3.

. 4In an attempt to determine the criteria by which editors decide te

iﬂciudé a.new product in their nmew-product sectlons (and thus to detect.

*':,Hmf sny systematic biases exist), five journals were contacted for

tfxdstailed_discussinn The Surgical Buziness editor said that material

ois publisheﬂ on a first-ccme, first-zerved basis, regardless of firm. slze.

."'Hawsver, they prefer tc work with public relations departments of fzrms

"U‘ﬂiWhen a compsny is too small te have its own public relations department.

1_'ar ¢annmt afford a public relations firm, Surgical. Business works with the

”?‘:fitm vis ps:snnsl contact to design the news item. The: Electronics editor
“saidlthat thsy chooss material they comsider significant from a poonl of

v“‘submitted msnerial without regard to firm size. Intech receives. 300—400

’t}‘press rslsssss each month and the technical editor and othex staff members

I’ sslec; 50 of these producte that they deem to be of special interest The
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{”ASHEAE Journal also receives press releases, but their peliey is to publish

e

‘””ﬁanh‘one_that they,réceive, generally within a month of receipt. Informa-

fJﬁﬁibn‘obtained from Popular Science indicates that they utilize the same
'T'ﬁr6c355-as does Intech. If these positions are characteristic of the

;'populatinn of the new-product editovs, then the material appearing in the

‘; nEWuprbduct sectione of the trade journals should only be weighted to the large

A'”,firm'pu the extent that the small firm is not sophisticated enough, or does

. not have the necessary resources, to produce press releases. Furthermore,

1Laf,the[material may be biased toward the unusual or what some editors consider

‘ tatbg of special interest,

"5-2.}p’fIask-3: Selection of Time Period
f_The gecond issue confronted in formulating the data collection

Tfh‘méthbdblogy was the time period for which data would be collected. The

.. choices faced wvere:

- Collect data for a ten-year period, working back from 1982.
Such an undertaking would allow the luxury of time-series
analysis and detection of trends in the large-firm, small=-
firm innovation relationship. While highly degirable, data
gollection of this scope was made impossible by the time and
budget constraints.

- Collect limited data for selected years within a ten-year
framework., This would also allow some longitudinal analysis
but would limit the breadth of industrial coverage,

;= Collect data for new-product introductions in a single year.
This would allow the widest possible coverage of industries
in the time allocated and would allow meaningful cross—
gsectional analysis. Furthermore, because all products would
be introduced during roughly equivalent economic conditionsg,
accommedations would not have to be made for fluctuations
in the general economy,

"}if-f: ‘Because of its perceived advantages, data were collected for a one-

;3_{{ﬁégﬁ,pe:ind, and the year chogen was 1982,
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l_ﬁ25ﬁ_t.TﬁskLA=, Design of Classification Scheme and Data Base

"/ Once the sources of innovation and the period were selected,’we

«  ?§g£qg& to the problem of deseribing the innovations. The innovation

' ﬂy&eédfiptdrs we set out to collect from the innovation sources are

ey

s golfows: . -\

‘Model name.. This entry represents the name given to

the innovation by the manufacturer (a trade name or
trademark; for example, Polatrol Model 3258).

Name of the inmevation., This tells what the product

o ie, .8, "4 high-speed computer.”

Description of the innovatien. This entry describes
. what the innovation does and what kind of new capa-

bilities it brings into the field in which it competes.

Year of introduction (more precisely, year of journal
publication). In this case it would always be 1982

because we were only examining products introduced in
1882,

" year of invention (where available). This entry would

permit us to determine whether time between invention
and innovation varied with business size.

Innovation type.

1, Product: That is, a manufactured item designed .

to be sold by the manufacturer to other imanu-
facturers or CONSUMETrs,

2.. Process: That is, a manufacturing procedure
. used internally by a manufacturer -oy sold or
licensed to others, S

. 3. Service: That is, organized activity vifered
for;sale, license, oT franchise by one orgahi-
gation to other organizations OY CONSUMErs.

‘4, Management practices: That is, new management
approaches used by organizations which are
clearly identified by name and represent a
process in organizing the organization's re-
sources to accomplish its ends.

i
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8. Innovatinn sipnificance. This was a judgmental assessment
" about the innovation, based on the information’ contained in
the source document. Four categories were used:

1," Fundamental: That is, first in the market,
. establishing whole new categories of products,
processes. or services,

2. First of type: That is, first of type in /
existing categories,

3. Significant jmprovement: That is, significant
improvement over existing technology,

4, Model change: That is, a modest improvement
= designed to update existing product, process
B . or service.

h. Market characteristics: ‘That is, market size and market
, aggregation :

‘1}' Source of funding

\ j.' Origin oé the technology which led.to the innovation
' ihe tpmpany‘deécriptors included:

a, .Name and:location of the innovating entity
Sﬂ b. SIC code of innovating entity

¢. Name and location of innovating enterprise, if different
from innovating entity

.d.  BIC eode of innovating enterprise if innovating enterprize
differs from innovating entity

e, Number of employees in innovating enterprise at the time
of intreduction of the innovation

" f. Number of employees in innovating enterprise at time data
: are recorded

g+ Annual sales of innovating enterprise
“h., Ownership form of innovating enterprise
- Date of 1ncurpuratinn of innovating enterprise. .

The load sheet used to record innovation data is reproduced in

IR

L ;”Tfigﬁre 2:1. Table 2.4 presents sources used to collect company information.
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I T

51C #

‘:_prEu'NAnz

b - fnriovaTION
+* NAME -

1 pescriemion |,

©YEAR,QF INTRODUCTION|

. NAME OF TNNOV.
ENTERPRISE

YEAR OF INVENTION

31C

'+ TYPE'OF INNOVATION

. INNDVATIDN !
" SIGNIFICANCE

NUMBER QF EMPLOYEES AT .
INTRD OF IKNOVATION

R

. MARKET SIZE

NUMBER OF EMPLOYEES AT:
{GIVE DATE) :

| "BARKET AGGREGATION |

ANNUAL SALES
 OF ENTERPRISE

| SOURCE OF FUNDING

OWNERSHIP FORM

L pr1sIN OF TECHNOLOGY !

DATE OF INGORPGRATION |- -

(FORMATION)
NAE OF | REFERENCE ] *: . ¥
"1 INYOVATING
. |_ESTABLISHMENT] . NNy, i ———————
481 ¢o.

Figure 2.1}.

Load Sheet Used in
Data Collection Effort
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Table 2.4

RETERENCE SOURCES FOR COMPANY DATA

Hfﬁ;ﬁﬁif@giﬁ Sources

.f:ibhﬁ & Bradstreet Data Base

'$E¢/Digclosure, Ine.

; ”A]Econnmic Information Systems, Inc.

T,"Compustat

J '”ﬂard-éogx,SourCes

-”ﬁﬂfRaé g Industrial:Directory

‘f-ijoﬁmerce Register Directory for Manufacturers

" Btandard & Poor's Corporate Directory
Million. Dollar Directory

L Thomas's ‘Register |

’ \'fChiqago Cook County & Illinois Industrial Directory

> Classified Directory of Wisconsin Manufacturers
" State Industrial Directories

“* i, IXlinois Manufacturers Directory
Ry Califﬁrnia Manufacturers Register

-, Directory of New England Manufacturers

';“niractbry of Texas Manufacturers

+ Ohic Industrial Difectory
Directory of Iowa Manufacturers

: ;;M.Dirﬁctary of Oregon Manufacturers
©* Poerto Rico Official Industrial Directory
. Directory of Colorade Manufacturers

‘Oklahoma Directory of Mapufacturers and Products
;:“Tennessee Directory of Manufacturars
' Directory of Central Atlantic States Manufacturers



: ‘n”acceesed remotely from The Futures Group--or one of The Futures Group 8

.th '1n—houee microcomputers. After welghing the relative merits of_the o

w20

:22:5. ﬁTask 5: Collection of Data and Entry into Comnuter

Hethodologz The load sheet utilized in recording data was designed

VoA

o with an eye toward its use as. & loadeeheet -for data entry into a computer.

”TThe next question faced was whether that oomputer would be a mainframe-- -

'7;tWo poeslbilities, it was decided to c¢onstruct the data baee oﬁ dn in*house

T

,"Cmicrooomputer+-the epecific ome chosen was a Commodore 2001 eystem-#etoring“

“lthe data on multiple floppy ‘diske. The data base management eyetem used 1“.

‘ﬂ';eoﬂetruotang the data base was the JINSAM System. Figure 2.2 Jlluetratee )

,v‘wlthe number of fields in the data baee and field names and related the fieid

L -
.

H

HFE AR

e names to the innovatién and company descriptors. I, o

The procesa of traneferrlng data from identified eources to the data
1baee ie illustrated in Figure 2.3. Once an innovatlon wae reeorded on a

vuload sheet, that sheet was checked against previouely recorded eheete (the

t‘fiload aheeta were filed in alphabetical order by model name) to determlne*“

B R

HdWhether or not it was a duplicate. 1f the particular innovation had been
*ﬁ'reoorded previously, the load sheet was discarded | If ﬁh? i““QVEFiQQ'Wﬁd,

"unot been previously recorded the company data sources: werélsearohEd eo:tﬁat

.
"

u.'glthe record could be eompleted The record was then entered into the computer

: ”T_;jregardleas of whether or not company data.had been obtained. For the most

'f"pert, data entry wag straightforward ‘but in the cases where codes were used,

';'ffthe codes and their meanings are presented in Appendix 1.

S

. Results, Of the 108 trade journals identified in Table 2.3 as potentlal

"7-'eouroea, a total of 46 were eventually used to provide innovations for the

©."data base. The magazines used, along with their reference numbers in the data
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1D number. Gives an idea of the number uf 1nnava:ibns recorded
wp to any piven period of rime

5IC cede of the ionovarion

The model nawme of the innovation

Innnbation name. Tells what the product is

The year of introduction of the innovation

ldentifies type of innovatien--product, process, ete.

Innobatinn significance

Name of imnovating encity

Two-digit code for the state in vhich the entity eperates

5IC code of the innovating entity

Name of innevating enterprize

Twe=digit code for srate in which enterpriese 4z lorated

51C eode of the innovating enterprize

Numb?r of employeer in the ipnovating enterprise

Annual zales of the innovating enterprice

Ownerghip form of the innevating enterprise

Fnrmh:inn date of the innbvatﬁng enterprisze

Rgfexence source for inmovatien data

RN LY

Reference source for company data

Figure 2.2. Construct of Data Base
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‘basé;‘numbe? of 1982 issuves completed, and number of inncvatinﬁé,'are shown
.'in.Table 2.5.“A.tutal 6f 8,800 innovations was recorded, but, a=z indicated
in Table 2.v, 8,074 of those innmovations were actually entered into the com-

" ‘puter. The difference between these totals represents duplicates, Duplicates

“‘”; fﬁeré of two tvpes: (1) imnovations appearing in more than one trade journal

S and (2) innovations appearing in separate issues of the.same\maga;ina.
Table 2.5 indicates that of the 8,074 innovations recorded, 2, 834 were
_categorized as large-firm innavations, 2,104 were categorized as small-firm

innnvatiuns, and ‘3,136 were not alln:able to either category. The principal

- sources for large-firm innovations were Electronics (367), Popular Science

! 'T(219)._hnd Food Processing (178), The principal =zources for emall-firm

.. innovatioms were Intech (205), Electromics (171), and Food Processing (168).
‘Table 2.6 shows the sources used in collecting company data and the
number of records supplied by each source. The prime source of company

«,fdafq wag Standard and Poor's Corporate Repister which provided 92 per=-

. cent of the large-firm data, 36 percent of the small-firm data, and
68 percent of the total company data. |
_ Table 2,7 indicates the percentagé of innovafinns that fall into the
‘ fhgeé idgntified::ategnries: large-firm innovations; swall-firm innova- .
Ifions' and not allocable. Over 38 percent of the . innovations in the data
: jbase could not be categorized by company size but, of the remainiang 4, 938

';'innnva;inns, 57 -percent were of the 1arge-firm variety, while 43 percent

. ‘vere small-firm innovations.
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Table 2.5

DISTRIBUTION OF INNOVATIONS BY JOURNAL SOURCE

v : Ko. of : . . .
T Reference No, 1982 lssues Large-Firm 5mall-Firm ot
rgjgu:a:icn : - in Data Base _Completed Innpvations Inngvations _}_ln:able
MA !anking Juurﬁal : 102 12/12 48 26 59
JALT Transport Werld | 5/12,. 16 1 63
aAm:lmar.rat:tve Management 2 12/12 148 o 213
' Amgricen Drugglst 3 11/12 61 16 29
"ASHRAE Journal. ] 7712 64 43 o
' Autbmnt:we Bngineering 7 10/12 54 21 5’
sus Ride . © 14 7/12 -5 R . 22 .
nyu Ch .15 10/12 o EE I VS
- Caramize Industry C 16 12/1z = 47 - -7 BB - g3 .
chmical Engingering o 18 8/26 : 40 . B5' T T
Cotputat- Désign, c 23 1/12 3z 8 g
. hatamatien - ’ ‘ 27 12/12 B8 29 90
" Dimgnostic Medicinme | 104 1/12 4 P S I s
“Prup & Cosmetic Industry - 1 5/12 ’ 48 ’ 21 35
! Deag Therapy - . 103 12/12 . Y | L 2T,
. Eleptxonics . . I 26/26 o ae? -171 - T M
" Fopd'Engineering . - ¥ 2/12 . 43 43 55
" Food Processing’ '36 11/12 178 - 168 R L
. Hardware Age ' 42 11/12 9B g7 " B
tndustrial Phorography - . 50 2/12 & ‘ 2 14
Todustiy: Week 51 2/52 2 -0 ST
Information Systems News 53 2/12 3 2 o
. Infosyetess - 55 3/12 47 .16 - 4B,
- infewsrld - | . 5B 4126 2 0 8
lotech o . 59 12/12 148 . 205 175
. Lager Fotus ' 63 112 . L
‘Materials Engineering ; 1 2/12 9 B ) 5
Mechanlcal Engipeering - - 12/12 78 . 50 . 85
Matal Progtess 71 4f12 29 . 3G 36
. mi-m:ro Syctems . 72 /12 27 k] 31
 Modern Yaterisl Handling U 9/12 © 80 .18 107
mdgm ‘Offiee’ Procedures . 75 10/iz BO 51 10
. Hodern Plasties 76 5/12 134 70 54
- the Dffice. 79 i/12 . T : b R
- 'ﬂwsina “Today - . Bl 12/12 19 40 25
. Popular’ Etience 106 12/1 - 218 ., 104 - ... EBL .
. Progiesyive Groser ' T 11/12 17 9 TR g
. Quick Frozern Foods . . - 88 12/12 %5 53 23
. -Bea’ Technology ' 107 12/12 26 - TR - S
= anpﬂ, Gﬂumﬁ:i:s, Chemical . 91 12/12 94 53 &6
: Speciglties . - ) . .
_ _Surgieal business . 105 12/32 94 ) BRI L LI
L melscater - : 95 4712 1 3 26
"Ttxtﬂg World. T B/12 .43 45 T 37, ...
Y Water Engincering & Management . 1] 1z2/12 113 76 T
. Welding - ournal . a8 8/12 1 .0 ) 0
. ‘Hm:d ?ructaning and Information 100 a/1z2 70 : C 9L - . - B8y
Syntems
TUIALS 2834 2104 . 3136

Toral .

143
100
299
116
179
100
35
223
228
. 219
LY
207

104

46’

886
141
540

281

183

111
31z
232
258

20

84
603

32
153
167
213

369
30
125

- 253

188

8074
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Table 2.6
' DISTRIBUTION OF INNOVATIONS*
BY' SOURCE OF COMPANY. DATA -

Company Data Supplied
(No. of records)

'?f;lé; | ' ; . Reference No.

Yo

!

Source "In Data Base Large Firm' -Small Firm . Total
. California Manufacturer's Register - 14 23.5 : 1?2 5 .196
' .Chicago, Cook County and Illinois 10 0 2 2
« v, ITndustrial Directory . L ‘
wnGlasgified Directory of Wiscurair 1 4.5 . 26 30,5
L Mhnufacturers L
o cﬂmmerte Register Directory of 2 55.5 - 267.5 323
C Manufacturets : ) ‘ .
'-fDirectnry of Central Atlantic 24 1 10.5 11.5
. it Brate Manufacturers
\;'Diractnry of Colorado Manufacturers 21 0 7 7
' " Directory of lowa Manufacturers 18 : 2 2 4
© ‘Pirectory of New England Manufacturers 15 10 62 72
_-fDirEctary of Oregon Manufacturers 19 1.5 2 10.5
f;{Directnxy of Texas Manufacturers 16 2 0 2
: plllinois Manufacturers Directory = 13 7 74 Bl
© .7 MeRae's Tndustrial Directory 1 22.5 247.5 270
.l-MilIion Ddllar Directory, 4 103 328.5 431.5
. Ohio’ Industrial Directory 17 1 60 61
'Dklahoma Directory of Manufacturers 22 .5 3.5 4
" and Products : . '
"1Punrtn Rico Official Industrial " 20 2 0 2
7. Difectory |
- fStandard & Poor's Cnrpnrate Regiscter 3 2596.5 762.5 3359
' . Braté Industrial Directories 1z 1.5 62.5 64
' -Tennessae Diren:o:y of Manufacturers 23 0 _ 7 7
BT ! 2834 - 2104 4938

' "\%An ipnovation was divided up between two sources (.5 each) if both had to be

”Ebﬂéulted‘in order to complete the information on a company.

B
'



Table 2.7
" CATEGORIZATION OF INNOVATIONS

'}?jﬂ7--5-5""caEEE°£I T Number . Percent

'ffﬂfh;Laige:Fi;m Innnvg;iphg: s ' _ 2834 35.1. .
v 8mall-Firm Innovatilons 2104 : 26.1
v Not Allocable : 3136 o 3s.8 .

Total | 8074 100.0..-

" .
! '
o
. P . o
A i w
o o l )
vt \
. \,
vty ,
; oy 1
\
l
i
f
LR
.
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3@2.6; Task 6: Collection of Additional Data Through Telephone Interviews
‘Once the data base of innovations was -in place, a subset of 600 companies

"Gggl (rather than innovations) was randomly selectad for additional data collgction

3

‘i”fﬂ..qu;analysis.'

:Ingerview deéign. The questions asked of interviewees were designed
'CL'L;J'taugéin.mure information about the innovation and the company itzelf--
‘f}fﬂ;.infqrmaéion that ?oﬁld not be gained from our published sources.

B The first inierview question (Appendix 2) scught information on.the
- ;tpif.:&é;f’of.inveﬁtion of the innovation, .. The response to this question was

' ‘:3f ;¥Gﬁegigned to provide information about tiﬁe-to-innovation characteristics
.t}‘;ﬁ::jof 1argé and small firms. Questions 2 and 3 sought to discover the source
‘ﬂﬂfalof fﬁnding‘for th% innevation and, if there was more than one source,

the source which contributed the majority of funds. The origin of the
;\T?wﬂ i£éthno1ngy embodigd in the innovation was explored in Question 4,

o = Question 5 wés inserted as a check against the work we had done in
x'“:f”‘cgmplet%ng the data base. The intervieswee was asked to rate the signifi-
”:{ éanée 6f the inno¢ation using -the same rating.system utilized by The

’f:  §ﬁtu;es Group. The information supplied could thus be compared with the
:;VLJ;f-judgMEnqs'récarded by The Futures Group.

‘ | Question 6 réquEStsd information about growth in employment between
.x3yn'1kv‘phg iﬁtrpductiun éf the innovation and the present, while Question 7

| :;;ipqgired as to thé ownership form of‘the.innovating company. The final .
mt_ﬁqQﬂééion‘explored:the issue of where the innovation was used: external

 sales to other business; used internally; etc.

~ :;}’ ;ﬁff Interview protocol. The interview protocol called for a Futures

* ' Group researcher to contact the product engineer or marketing depaftment
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‘ﬁﬁaﬁbf;éhéh:og the 500 f&rms in the sample, and request that tﬁg company

' xxtpérticipate in the rﬁlephone interviews, Once someone at the target firm
o Awhn ‘wag. famillar with the innovation was identified, the researcher

| ;?Lidentified herself, identified the company for which she was working, and
 fgave a brief dascription of the study. The potential interviewee was

;?\theh invited to participate in a later telephone interview where .certain

"'échararterlstics relating to both the innovation and company would be

| 7qxplnred. 5

| .Cerrain incentives were advanced to encourage participation: the.

: ﬁ”iraﬁdidare-was inforéed that his participation was volunrary; any information
'xagﬁépliéd tr us woulé be treated as confidential and neither his name nor.the
«x‘ﬂrﬁg of his firm woﬁld be published; the interview questions would be mailed
‘Uizq him-aheéd of timé; and he would receive a brief synopsis of the study.

.‘7T:r§pphrts completionj If the candidate agreed to an interview, a date and
‘:iultiﬁe;ﬁaé srt for thé actual interview and a copy of the questions was mailed
j}to him/her i

Derivation of sample for interviews. The entire SBA data base was .

w|housed on 15 floppy; ‘disks. Forty records were selected at tamdom by-the:
Kﬁ‘campurer from sach disk to complete thé random sample of the 600 companies
'.whﬁﬁigﬁ;ﬁera to be co;tacted for telephone interviews. |
Results. The rnlistment and interview sequences proceeded as follows

'hﬁ‘r and tha results arei graphically illusrrated in Figure 2,4,

Companies sampled &C0
No telephone listing 41
Companies reached 559

Duplicates 15
£

Targeted individuals
not contacted 15

Fersons reached 529
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TELEPHONE INTERVIEWS BEGIN
'TELEPHONE IHTEEFIEHS END

Telephone calls made
Conpanies contacted
Appointments

Interviews completed

oOom >
TR TR

‘Figure 2.4. Telephone Interview Schedule and Results
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L . Persons reached 529
e ' Immediate refusals 70

Agreed to an inter-
view or to look at

questionnaire 459

:Declined participation .52

407

.Undecided to the end 13

. 394

R 'No response _14

AP Respondents 380
v Response mailed: not

' received _5

Responses collected 375

»;Duplinabion occurred when companies for which we had no data prior to the
o Enlistment effort turned out to be subsidiaries or divisions of cnmpanies

‘Qf;3fwhich wa had already interviewed or were .scheduled to interview: (The

.?:}fsubs§diary and mE]Dr:CDmpany were Tepresented in the data base through

’ ,M\ the introduction of separate products.)

R

h ?217}§ Task 7: Analykis
" The data analysis was divided into two main segments: analysis based
”:bnﬁpsg of the entire sample and analysis of the telephone interview data.

.u._QWﬂ%QDﬁdﬁctEd analyseé designed to replicate the Gellman findings. and, in

E jfif;daiginn, conducted several other key studies:

' = Percent distribution of innovations by state of innnvating
entity

= Large-firm and spall-firm distribution of innnvation
slgnlflcance

- Sales/employee as a function of firm size,
The analysis of the telephone interview data encompassed all the questions
included in the questionnaire (Appendix 2.

". The detailed analyses are presented in the following chapter.'

&

S



tion methodologies, data analyses, and findings are described

F o]
M
4]
o =3
5 =
Py
a -~
=4 ]
=]
— e
i) Gt ) ) o o B
[+ _ ~ o B . o . B o
_ e - - "
e+ 33 "l
o £
, —~ -
" [~ -
| w2 =] =
W o A
ot
| w L | i
E R IR ¥ .
1 2] .-
: =~ P
. ) a
, - b= -
2] o .
[ ]
| L2 .o - )
| ) -
7 . .
| E

I . T =S
T Rt s o 7 R i s T (Lt Lot B Sl

. 5 y ot crerie s o S B oM A e 2 S et g
S e p g RIS e AT By Lot ke rén%..nifm{%m%amﬁww e L A - ] e J.u.m. A




-33-

3. DATA ANALYSIS

" Among the analyses of the data base were:

Innovatinﬁ significance: that is, do large firms and gmall =
firms differ in the significance of the innovations which
they prodyce?

| ;
Sales ratg: that is, do large and small fivms differ with
respect to the sales realized per employee of innovating firms?.

_Innovatioﬁ rate; that is, do large and small firms differ
with respect to the mumber of innovationg produced per
employee df innovating industrv?

Gengraphic?distribution: that is, is the frequency of -
irnovation different for large and =mall firms which are- -
located inl various ststes?

!'ﬁ“Mﬂétva these aﬂalY?es were conducted for groups of industries (4-digit

"hfig“el).baged on thé follewing classification scheme:

‘. Thg

= all indpstries represented in the data base,

- Industries experiencing an increase in total
employment between 1972 and 1977.

~ Industries experiencing a decline in employment
between' 1972 and 1977.

- Industriés ¢xperiencing no employment change
between 1972 and 1977.

. - Industr§ employment data unavailable for com-

parison of 1972 and 1977 totals. (The 1972 or
1977 census did not contain the required in-
formatien).

employment :data used to assign industries to one or another of

;f”ffthgse groups is presented in Appendix 3.

, Tablef3.l showﬁ the distribution of innovations by TFG clagsification

ST

f’ﬂE'WEli as by ipdustrial sector. (The distribution of 4inmovations by four-

f_“'jVHdigit.STC‘tode is pﬁeseﬁted in Appendix 4.) The innovations included in

W
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: ; _
‘“fheudata base were dllocated to a particular industry based on the SIC ,

,"Jdeude of the innnvateng enterprige. A chi-square test was applied to the
tutel innnvatlons cdlumn in Table 3.1 to determine vhether or not the
difference between large— and small~firm innovation frequency, with respect

‘ :e;:Peeeeoromic eeetor,gwae significant. (It ghould be noted that even though

.ttéer tesults may in&ieate that differeneee are eienifieeet; the results

may be due to ehence ) Reeulte ef the test indicate that the difference

' 'f, between 1arge— and smell firm innovation frequency varies with ecenemic

]e‘eeetorw A higher pefcentage of large-firm imnovations is introdueed in

”ﬁzbfﬁe‘agriculture, fargstry and fishing, mining, construction, trans-

"f:;errerioﬁ and publiciutilities, retail, fiﬁanee, insurance and real

;gﬁeetete,-aﬁd service sectors while a higher percentage of small-firm

‘fgiﬁﬁeﬁerione occur in!the manufacturing and wholesale sectors. Table 3.2 -

eyehaﬁe the distributién of industries appearing in the data base. As
F:Eight.have been expeeted the manufacturing sector is domipant in

that it includes 78 percent of the industries which appear in the

daﬁa baee._ The manufacturing sector also had a fion's share of Ta-

:-Q Efgnrdedfinnovetiens: ;90 percent of -the sectorally allocated inmovationa.
I .Ae,theee tables:ehew, most of the iﬁeustries in the data base can be
éﬁaraererized as indeetriee with increasing employment; furthermore, an
’ﬁj everwhelmlng mejority of innovatiens came from these increasing-employment

induetries.



: Table 3.2
DISTRIBUTION OF INDUSTRIES IN DATA BASE
|

N.mber of Industries

Industries ‘
S Inciuded in Increasing Decreasing No
Sector. Data Base Employment (l)* Employment(Dg)* Change(N)* Undefined(U;)* ¥
"L Agricidture, Forestry '
.- and Fishing P 3 - - - 3
" Mining |8 P o . .
: Cgfwt:uctinn . | 2 1 - - 1
| Manufacturing 282 166 .3 2 1
. Transporfation and i
..., Public Utilities 1 12 - - - 12
. Wholesale Trade ' 27 7 18 ! )
" Retail Trade b ) - - 3
A .f‘inancé. Insurance
- .and Real Estate L7 - - - 7
" Services 7 _6 2 - K]

©t Totals 962 BT 137 3 37

. ®Change in employment was determined by comparing 1972 and 1977 industry census data at the
four=digit leve). i

Y, ! 1
+ %@ Industry empioyment djata was unavailable for comparison,



. x;;é.l. Geographic Analyeis
| Tabie 3.3 sh%ws the distribution of innovatiooe, by etate of the

:"Q inmovating entity, for those innovﬁtione for which geogoephic'data_exiet.
"ﬂAs,feblejB.B illu%tratES, almost 20 percent of the innovatioms in our
de;a oase were inéroduced in Caiifornia. Table 3.3 also shows that over
‘ZS\neroeni of the:innovetione that could not be allocated to the large-
N T.Go'emallifirm oategoriee also originatéd in California. Onlv two other
v'~'5tefee*-ﬁew Tork %nd New Jersey--had over 10 percent of the innovanions

.. 'in any of the four categories. When the total numbet” Of “innovations

'ihi:originating in eaoh state is divided by the number of employeee-in-that

. state,* however, New Jersey, Massachusetts, and Connecticut have the

o best innovation/embloyee ratios,

{i.g. Aoelysis of;Innovation Significance
| Iaoie 3.4 ané Figures 3.1-3.3 illustrate the peroenf distribution of
. '1nnovatione by innovation significance., Innovation significance is
'.ohe;aoterized as éollowe:
i. The in%ovation establishes whole new caregories.

2. The indovation is the first of its type on the market
in existlng categories.

3. The innovation represents a significant improvement of
exieting technology.

‘ 4, The innovation iz a modest improvement designed to
update 'an existing product.

"Reeulte of the chi—equare teste Iindicate that differences in the frequency
';zﬁf innovation, w1th respect to innovation significance and firm sigze, are

“'unot significant.

B

AU.S. Department of Commerce, Bureau of the Census, 1981 Statistical
L meemae mE e Tt end Gearoe  AATed nddedme (Uaehineton D UESGPO. 1981).



Table 3.3

INNOVATIONS® BY STATE OF INNOVATING ENTITY

Innovations
. Large Swmall Kot

Bratg : Firm Firm Allocable Total
4labama ‘ ' b 1 6 ' 13

© ATkamsas : 0 2 o 2
. Ariz¢ma ; 27 10 19 56
Balifornia . ‘ 416 wT - ¢BB 1451
{eloyado ) 22 19 ki | 72

. Gonnectitut : 127 54 34 215
. Peldvare f 24 1 6 31
tistrict of Columbia 2 0 1 k]

" Florida o 30 3z 3. 130
. Geprgia 33 7 45 85
, Bawali : : 1] i} 1 1
Tdahtr : 3 0 &4 7
Illipois 18% 193 128 204
Indiana o - 39 37 106

: Towa : 16 6 8 0
" Kansas ! 8 16 12 36
Kenrucky | 16 N 8 30
Louiziana ' 1 1 5 7
Madne ' ; i 3 3 ]
Haryland i 24 21 23 &8
Magsachusetts ' 222 151 162 535
R " Michigan Lo o8 59 38 216
" Mindesota . 101 58 .40 199
m;gis:ippi . 3 1 a 7

- ¥ialouri . 2% 21 31 81
Monfjana : 0 2 0 2
Hebiaska i ] [ 7 6 17
. Revdda ‘ : 0 . | 0 1
. Wew:!Hampshire - 16 21 " 19 58
Hew Jerzey . : 252 92 190 734
New Mexico : 0 0 -] ]
Rew Tork - : 274 201 312 787
North Carolina 28 11 35. 74
Yorth Dakora . Q. 0 2 2
Ohdb , 158 107 112 377
Oklahoma ; 16 7 ] 29
Oregon. : 24 9 24 57
Pempsylvania 183 177 © 114 474
Rhode Island 12 26 5 47
South Carolina 10 d 16 35

" South Dakota o . 1 1 2
Tempoosee : ’ 21 4 17 47

" tewhn 122 19 117 278
e ; 3 ) 10 15
Verperit - 1 8 3 12
vitginia i 26 13 8 . 79
Waghington . 17 29 36 82
Waor Virginia A 2 1 &
Wiwconsin - Bo 52 La 191
Wyoming : 0 1 0 1

Totale 2676 2074 2555 - 7305

‘*Eﬁcluding 1nnn+at1nn5 vhose stete of origin could not be determined.
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Table 3.4

| COMPARISON OF THE DISTRIBUTION
OF IRNOVATIONS WITH RESPECT
TO LEVEL OF SIGNIFICANCE

Ai Industries

[ Innovatiuﬁa
Inpovation Sipnificance Large Firme Emall Firms
2 - 50 30
3 , as0 216
4 2424 1858

2834 ' 2104

.H°=: Differences in the frequency of imnovaetion, with respect to ipmovation
" pignificance and firm gize, sre not eignificant.

x% e 9.05

OF = 2 .

. cod e x.? 2

Rerult: Caleulared X'gXy at 1% (X, = 9,21 at 1% with 2 degrees of freedom),

Do not reject null hypothesis.

I. Industries

'
' —————

: ! Inhevationg
Innovation Eignificance Large Firms Emall Firms
2 ' 38 "5
3 ! 286 176
4 f 1799 1411
i 2123 1612
Hot . Differences in the frequency of imnovation, with Tespect Lo irmovation
significance and firm elze, are not significant,
%t e 5,79 ; ‘ -
DF w2 '

: z _ :
Result: cCaleulated thx. at 1% (X.z = 9,21'ar 1¥ with 2 degrees of freedom).
Do not ¥eject null hypothesis,

De Industries

i . Ignovations
Innovation Bipnificance : Latge Firms Emall Firms
2 2] 5
3 63 37
i@ u 506 : 320
' ‘ L : 78 in

'Hyt Ddiferences in the frequency of inmovation, with respect to inpovation
significance and firm size, are nor aigmificant.

w215
bF ="2

. 2.2, 2 :
Result: Caleulaved xzcx. (x,” = 480 at 10% with 2 degreez of freedow).
Do not reject null hypethegis, '
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'TE§,3. ’Ana1;sgs of Sa?as/Employee

| ‘ ﬁn#ﬁgl sales oféinnovating‘iirmsrwere collected along with ether

2%&&;@333 data, and th% large- and small-firm sales/employee ratios were

fkjiﬁmﬁuted énd cumpare& The number of employees used in this computation :

"fxis the total of emplayees reprEEEnted by firms in the data base. The
':data baae was searched manually tu elim;nate duplicates so that even

J}Tthoughda firm might have producaed 10 innovations, its employees would only

oL !
" 'be counted once; thug these measures depict annual sales of innovating
Coh ' |
"firms per employee of innovating firms.
Figure 3.4 show$ the large- and small-firm sales/employee distribution

~for innovating firms'in Ai’ Ie’ and DE industries. In every case, small

:'*.ﬁriir@s have a higher sales productivity than larger firms, but the difference

' fluffbr‘industries with declining employment is very dramatic: small firms have

.‘llf?eﬁﬁerﬁnhan a 4 to 1 edge in this group.

.B;Aﬂ' Rate of Innovation
‘ Figures 3.5-3. 7:present estimates of innovatiun‘rates for innovations
‘uof various levels nf significance., In all cases the innovation rate is

"‘higher for small firms " For innovations having a significance of 2

'.' {‘ﬂ(F1gurE 3. 5), small firms exhibit a higher ratic in all three categorieg'

- .f Ai’ Iz, and Dy 1ndustr165 The game is true for significances of 3 and 4,

It should be ndted that the large- and small-firm employment data
o used here differs from the employment data used in the sales/employee
“:',analysis. In this instance we used published data of the total emplny-

--ﬁenﬁ in the pertineﬂt industries: that is, employment of both innmovating

. ]
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-;nwf,ﬂ@nd héninnoyatiug firms, therefore, these results should be.interpweted
Uf goﬁly'on a relative basis, We used this approach to Bbtain a relative

“V?Q‘}meaéﬁxe of innovation per totzl employee (rather than innovation per

8 emplovee of innovating firms—-as would have been the case if we had simply

. Eflﬁjéumﬁéﬂ'ﬂmplnyment from our data base).

f
[ i
BRI

. 3.5, Statistical Analysis of Data

gi,ThE industry-specific data collected by The Futures Group are shown
’ff_iﬁ Appendix 3. The definitions used in this section are as follows*:
- Concentration ratio--Four-firm concentration ratio by

O value of shipments as reported
T in the 1977 Census of Manufactures

~ Capital-intensity ratio--Gross stocks per employee,
where gross stocks represent
capital assets on hand
e : adjusted for discards of
TR o worn-out assets.

'~ Annual growth rate = 1977 Employment-1972 Employment
5 x 1572 Employment

f
H N

'T};?.' ‘ Tabla 3.5 shows the nompafisnn of the frequency of large- aﬁd“smail-firm

‘9.ﬂjfffinn6vaticﬂs for Ay, I, and D, inmovations. The innovations used for the

':}E}ﬁﬂi;oﬁpa;ison were drawn from the industries for which large- and small-firm
;Itj'émflofﬁent wés obtained, The statistical test chosen to check for a re-
ZZVE ‘:;lé;innship betwéen firm size, frequency of innovation, and level of employ-
fmeéﬁﬁ iz the chi-zquare test. Thé null hypothesis is that the frequency of
‘_; i5 iLihp¢v§tinﬁ is ﬁroportional to the level of employment and, as such, is
"ﬁﬁfczéinﬁe;eﬁdeﬁt of firm =size. ThEIrESUItQ of the test canse a rejection of

! .

- *Gellman, op., cit.
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Table 3.5

COMPARISON OF THE FREQUENCY OF
LARGE- AND SMALL-FIRM INNOVATIONS

4i Industries

Innovations Employment flODDS.
o Léfge:?irms 2,608 1 11,601.2
‘ Small’Firms 1,923 5,966.7

4,531 17,567.,9

-H@:" Differences in the frequency of inmovation, with respect to firm size,
© are not significant. :

S kY 143013

..ﬂf”JDF.éfi

.. Regult: Calculated X%:X,z (xu2 = 6.63 at 1% with 1 depree of freadom).

‘Reject null hypothesis.

Ie Industries

Innovations Employment (1000)‘
erarge Fi:ms 2,052 7,868.8
' ;Small Firms ' 1,571 ﬁ3136.3
' ) 3,623 12,005.1

H,: Differences in the frequency of innovation, wlth respect to firm size,
are not gignificant.

S0 % o 125.46

Sati L : 2
", & Result: Calculated x2>x, (x4

. DF:= 1
' 2

= 6.63 at 1% with 1 depree of freedom).
Reject null hypothesis. ' ‘

DE Industries

Innovations Emﬁlnyment.(IDDO)
.,“ La;gé,?irms ‘ " 551 3,660,2
" Small Firms 342 1,830.4
SR ‘ 893 5,490.6

.HG:\‘DifferEnces in the frequency of innovation, with trespect ro firm size,
Cl are not significant.

Cep=a

o 2
'ﬁREEult: Caleculated XZ>X,2 (Xg =6.63 at 1% with 1 degree of freedom).

Reject null hypothesis.
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';thﬂ null hypwchesis " that is, differences in the frequency of innovation are oo F
f'significant Table 3.6 indicates that small firms introduce about 43 percent

fvf1mure innnvationa per employee than large firms in A; industries; about 46

'wfipércent-mnre innovations per employee in I, industries; and about 24\percent

V’“:ﬁufé'innovations per employee in Dy industries. Large firms in I, industries

;;introduce 73 percent more innovations per employee than large firms in D,
f;;andustries, while small firms in I, industries innovate at a little more than
N;i{;gigg:the rdte of their counterparts in D, industries.
| “':&égle:B.?'shnws the distribution of innovations and employment by
i}x%nnhgﬁﬁgékiqn ratic for large and small firms in A;, I,, and D, industries.
“ﬁﬂgkséyghﬁ.fo ﬂétermine whether the distribution of small- or large-firm
' iﬁﬁ6y§tiops ig related to industry CGncentraticn, and the statistical test
_ﬂ:%hqééﬁf;p check for a possible relationship between concentration ratio
,CEJKQai;lﬁféquency of innovation, and level of employment was the chi-square

'-fﬁ@?t{f_The null hypothesis is that, as the concentration ratio (CR) varies,

i:?iﬁﬁo§étionSIVEry according to employment. The innovation distribution was

“f]‘nompared tp nhe employment distributiun to determine whether or net a CR

ipeffect exlsted (the employment distribution was used as the theoretical
thibﬁfiEht%pn and the innovation distribution as the observed values for the
: *ffﬁﬁi;équare test*).
| ’ The test results for large and small firms in A;» I, and D, industries
3:are éhown in Tables 3.8 and 3.9, The results of the chi-square test indi-

L‘ca;e‘that innovating activity in large and small firms inlAi. IE.'and D,

g . ' f o
L -
'-“-'—‘. 0 ——

:T*The same assumptions were used in the Gellman study.



-51-

Table 3.6

INNOVATIONS/MILLIDN EMPLOYEES

Aj; Industries I Industries o D, Industries

B f.‘ Large .Firms : 225 261 151
© . Small Firms 322 380 187
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Table 3.7

- DISTRIBUTION OF INNOVATIONS AND EMPLOYMENT WITH RESPECT
TO CONCENTRATION RATIO FOR LARGE AND SMALL FIRMS

g

: Innovations
:?GQﬁCEﬂtréfidﬂ "Ai Industries I, Industries D, Tndustries
- R\atim fLarge Firms Small Firms Large Firms Small Fiyrmsilarge Fima Small Firrs
0LCRa0:2. | - 356 403 252 304 103 96 .
O.chﬂéﬂ 4 . 913 827 792 706 121 115
0, GACI\}:'EO ] 826 598 613 514 210 84
. 6£CR£D E: 283 43 240 35 42 8
O.S_m:_t:}t.é_l 0 60 12 49 4 11 7
'1877 Emplovyment {(1000)
‘ Cnncenbratlon Ai Industries IE Industries Dg Industries
Ratio Large Firms Small Firmg |Larpe Firms Small Firms {arge Firms Small Firms
U"‘CR&D 2 1892.0 2306.6 1349.4 1670.6 542.3 636.0
o 2 CRZED, 4 ' 3100,0 1369.6 2016.5 842.4 1079.5 527.3
a. ﬁJ.'CRm:G 6. 3289.8 611.3 1884.5 437.7 1405.3 173.6
0. ﬁﬁ_CR*:Q 8 1301.3 149.7 967.5 124.5 265.9 25.1"
0. 8= (R=1.0 539.0 22.5 . 432.2 - 16.9 106.8 5.6
TR 10122.1 4459.7 | 6650.1 3092.1  [3399.8 1367.6
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Table 3.8

COMPARISON OF THE DISTRIBUTION OF INNOVATIONS
WITH THE DISTRIBUTION OF EMPLOYEES WITH RESPECT
TO CONCENTRATION RATIO FOR LARCE FIRMS

Ai Industries

. Concentration
" Ratilo Innovations Employment (1000).
o £ A £ z
. D=£CR0.2 356 15 1892.0 19
D.Z-gCR"_‘sDJI- 913 37 3100.0 i
0.452CR£0.6 826 34. 3289.8 .33
.. 0.6£CR0.8 283 12 1301.3. 13
0.B2fR£1,0 60 2 539.0 5
2438 10122.1
) Hot Frequeney of iomovation is unaffected by CR
%% w 97,5
. DF = 4 _ _
Result: Calevlated Xszuz (X,z = 13.27 at 1% with 4 degrees of freedom), Reject null hypothesis.

Ie Industries

Concentration .
Ratio Innovations Employment (1000)
3 £ R
D£CR=0.2 252 13 1349.4 - 20.
0.2.CR=D.4 792 41 2016.5- 30
0,4CR=0.6 613 32 1884.5 28
: -;O.GACRg;D.B 240 12 967.5 15
0, Buc CR22].0 49 3 432.2 &
i 1946 6650.1
Hp: | Frequency of innovation is unaffected by CR
x? = 1956 :
DF = &

. Result:  Calewlazed Xoox.Z (x.° = 13.27 at 1% with 4 degress of fresdom). Reject mill hypothesis.

De Industries

Concentration
-Ratio Innovations Employment (1000)
| ] £ %
C=CR=0.2 103 21 542.3 16
. 0.2<CRX0.4 121 25 1079.5 32
0.4.CR=0.6 210 43 1405.3 S
0.6=(CRX 0.8 42 .9 265.9 8
" 0.8=CR%1.0 _11 2 106.8 3
R 487 3399.8
_ Bo: Frequency of ipnovation is unaffected by CR
i,ﬁ‘x? € 17.6
"DE = 4

. 2 . -
Rerult: 'Caleulated XZ>X,2 (Xxg = 13.27 mt 1% with & deprees of freedom}. Reject null hypothesis.



Table 3.9
COMPARISON OF THE DISTRIBUTION OF INNOVATIONS

'WITH THE DISTRIBUTION QF EMPLOYEES WITH RESPECT
TO CONCENTRATION RATIO FOR SMALL FIRMS

A; Industries

.Cqﬁaentration

Ratio Innovations Employment (1000)%
o f A f “
. 0£CR£0.2 403 21 2306.6 52
0.2<CRED.4 827 bt 1369.6 31
0. beCR=E0,6 558 32 611.3 14
. 0.62CR=0.8 ' 43" 2 149.7 3
. 0,8£CR=Z1.0 12 1 22,5 1
- ' 1883 ‘ 4559.7
.“' Ho:' Fregqueacy of innovation is uvnaffected by CR )
X 836

’ o DF e

. Reselti Calculated X»X. (xo %= 13.27 at 1% with 4 degrees of freedom). Reject null hypothesis.

Ie Industries

Concentration
© Ratio Innovations Employment (1000)*
. £ % £ ‘ A
o 0£CR£0.2 304 19 1670.6 . 54
. 0.2.CR=0.4 706 45 842.4 27
v D.4«<CR=0.6 514 13 437.7 14
.. D/8=£CR=0.8 35 2 124.5 4
- . 0.8«CR=1.0 4 0 16,9 1
K 1563 3092.1
- Hat ~ Frequency of innovation is unaffected by CR
'«x} < ss3a

RS- 8-

' Regult: Caleulated x2>X,2 (x,z e 11,34 at 1% with 3 deprees of freedom). Reject null hypothesis. :

De Industries

ﬂﬂnnpéntration

. Ratijo Innovations Employment (1000)*
T A £ %
-7 D£CRa0,2 96 il 636.0 47
D.2CR=D.4 115 37 527.3 39
T Dv6 2 CR£0.6 84 27 173.6 13
0.6.CR=0.8B 8 3 25.1 2
0.82CRZ1.0 7 2 5.6 -0
- 310 1367.6
- Hot "Frequency of imnovation ig unaffected by CR
X w665

DR v-l-‘

" Reswltr Caleulated xz:-x.z (x.2 w 13.27 at 1% vith b degrees of freedem). Rejest null hypothesis.

*Percent may not sum to 100 due to rounding’
- #*Degrees of freedom equals three as a resglt of combining the intervals
W b eCRez.B and 0.B<CRX1.0 for the %x° test.
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' ":f'-.':_lndus;rieé varies with CR, For both large and small firms, the interval

: _"‘_"'Q‘.,Z.;-;CI;{:EO.B is the i:roducer of the greatest number of innovations, while

'tf'uCGmﬁafisnn of distributions of large- and small-firm innovations in Ai’ I

. for A

the interval 0.6<CR=1.0 produces the feéwest innovations. Thus, lower
"f“iévéis of;industry concentration seem to be related to higher rates of
" innevation for both large and small firms, and where concentration is

=$ highest; innovaticon is lowest. -

Table 3.10 shows the average rate of innovation per employee for large

:ﬁgﬂgaﬁd'amall-firms in each in&ustry grouping compared to the average rate of

- 'innovation per employee for each CR interval.

'Wg also analyzed the data to determine whether the differences batween

giﬁiiérge- and small-firm innovation frequency in the three industry groupings,

' -.}jwitﬁfrEspect to concentration ratio, were significant. Table 3,11 shows the

al',

'5}Léﬁﬂ EE:industries, with respect to concentration ratio and the chi-sﬁuare :
IZKESt.results. The results indicate that differences between large- and small-

B ‘f‘i'lﬁn-innnvation frequeney, with respect to CR, are significant,

Theplarge— and small-firm diztribution of innovations by industry

Ht'f;daﬁitai,iﬁtensity {capital stock/employee), S, is presented in Table 3.12

L Ié, and D, industries, while the employment distribution iz shown

‘ ‘V};ﬁiﬁ Table 3.13. The chi-square test conducted in Table 3,12 indicates that
- lkhe differences between large- and swall-firm innovation frequency vary

; Hi;h_capital intensity. The results of tﬁe chi-sguare tests for a capital-

”wﬁiﬁiﬂggﬁsity effect in large- and small-firm innovation activities are shown

RN

‘I?_'..‘:E\pf’nducgd in the less-capital-intensive industries (S5£10 and 10.=5=15).

h"dih.Tables 3.14 and 3.15. These results show that there is a capital-

iri_te_nsity-éfféct: For large firms, innovations are more likely to be
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Table 3.10

. COMPARTSON OF LARGE~ AND SMALL-FIRM AVERAGE INNOVATION/EMPLOYEE
WITH RESPECT TO CONCENTRATION RATIO

I

Average Inmovation/
.. MilYion Employees

- Large Firms - Small Firms

B2 SR

-, - Average Innovation/
“h- v Million Employees

‘_',m__;gﬂms " Small Firms

Ai Industries

293 g 505

A A\;érége Imnmovation/
© o . Million Employees
Large Firms Small Firms

VTR YT I

Large Firme Small Firms .
Concentration Above Balow Above Below
Ratio Average Averape Average Average .
02CR=0.2 X X
0.2.2CR=0.4 X X
0.42CR=0.6 X 1
0.6CR«0.8 % ‘ X
0.8CR=1,0 X X
Ie Industries
Large Firms Small Firms
Concentration Above Below  Above Below
Ratio Averape Average Average Average .
0=CR20.2 X X
0.2£CRE0.4 X X
0.4 CR=0.6 X X
0.6=CR=0.8 X : X

. 0.8«€CRX1.0 . X - X

De Industries

Large Firms Small Firms

Concentration Above Below Above Below
Ratio Averapge Average Average Average
02£CR=0.2 X =
0.2CR=0.4 X X
0.4.0R=0,6, X ' X
0.6<CR=0.8 X X
0.8CR=1.0 X X
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Table 3,11

COMPARISON OF THE DISTRIBUTIION OF INNOVATIONS
WITH RESFECT TO CONCENTRATION RATIO AND FIRM SIZE

- . Innovations _
S \ A, Industries I Industriesg - D Industries
-Longentration i . e e
‘. Ratio. Large Firms Small Tirms|Large Firms Small Firms |[Large Firms Small Firms
.. Bs&CR=0.2 356 403 252 304 1103 96
v 0i 2 CRED, 4 913 827 792 706 121 115
Db alR20.6 826 598 613 514 210 - B
I',‘»,Ip‘.-ﬁ',-n'-'\cﬂgﬁ.ﬂll 283 43 240 a5 C 42 8
" 0,8£CRZ1.0 60 12 49 4 11 7
; o 2438 1883 1946 , 1363 487 310
TH ; Differences between large- and small-firm innovation frequency, with
respect to concentration ratio, are not significant.
2
x? = 183.7 x2 = 124.2 A% = 41,7
DF = 4 DF = 3% DF = 4

©" . "'Results: Calculated )(2:;-)“,2 (X,Z = 13,27 at 1% with 4 depgrees of freedom
SR and 11.34 at 1% with 3 degrees of freedom). Reject null hypothesis.

- *The intervals 0.6«=CR=0.8 and 0.8 CRx1.0 were combinea for the x test, resulting
' :iﬁ'deg;ees of freedom equaling 3.




Table 3.12

.-QDM_PARISION. OF THE FREQUENCY OF INNOVATIONS WITH RESPECT
' T0O CAPITAL STOCK PER EMFLOYEE

Ai. Industries

Inﬁcvatinn_s
Cspital Stock/Employee (51000) Large Firms Bmsll Firme
' $ &£ 10 943 . BaY
10=5 = 15 671 685
15=5 = 20 355 180
20=5 - 487 . 149
2456 1913

HD: Differences berween large- and gmall-firm innovation frequency, with
respect to capital stock per employee, are not significant.

x?= 168.75
OF = 3

2
Result: Calculated x;":s-x.“”r (X, = 11,34 at 1% with 3 degrees of freedom}.
Reject pull hyworthesis. l

Ie Industries

Innovations
Capital Stock/Employee (51000) Large Firme Spall Firms
5 & 10 672 743
10=5 £ 15 594 593
158 =% 20 332 173
208 _357 __92
1955 1801

H: pifferences between large- and smali-firm innovation frequency, with
respect to capical etock per employee, are not significant.

22 176.16
DF = 3 \
Box 2 (x 2w 1.3
Rasults: Calculated »X, (X, =1l at 1% with 3 degrees of freedom).
Reject null hypothesis.

DE Industries

o ———

\ —Innovations
Capita) Stock/Fuployee (51000) -~ Large Firms Smal) Firms
E =10 271 ' 156
1058 = 15 6B . 9z
15=<% X 20 23 7
20=§ 129 ] 56
! 491 EiEY

B¢ Differancez between large- and small-firm innovatien frequency, with
respect to capital steck per employee, are not significant.

x? = 33,98
DF e 3

Results Calculated Xsz.2 (x.:- 11.34 ar 1% with 3 degrees 'of freedom),
Reject nu}ll hypothesis.
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Table 3.13

DISTRIBUTION OF EMPLOYEES FOR INNQVATING INDUSTRIES
WITH RESPECT TO CAPITAL STOCK PER EMPLOYEE

Ai Industries

Employees (1000)

.- . Capital Stock/Emplovee {$1000) Large Firms Small Ffrms
g = 10 3005,7 1356.1 .

105 =< 15 2095.0 1454,2

C315=85 = 20 1478.4 394.6

0= 2564.8 311.1

- 91439 _ 3516.0

IE Industcries

Employees (1000)

, . Lapital Stock/Employee ($1000) Large Firmg Small Firms
.. 85 &£ 10 1795. 3 767.6
108 £ 15 1639.7 1121.4.
. 15=5 = 20 1222,0 352.0
- 20=5 _ 1347.3 : 187.0
6004, 3 - 74780

De Industries

Employees (1000)

* ‘Capital Stock/Emplovee ($1000) Large Firms Small Firms
s = 10 1123.0 ‘ 538.4
108 = 15 455,3 327.8
: 15=5 = 20 256.4 - 42.6
oo 20eg 1175.1 e 115.9

3009.8 : 1623.8
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Table 3.14
' COMPARISON OF THE FREQUENCY OF INNOVATIONS BY

LARGE FIRMS WITH THE DISTRIBUTION OF EMPLOYEES
WITH RESPECT TO CAPITAL STOCK PER EMPLOYEE

A, Industries

i
' ~i¥lﬁapitéIIStnék/Empluyee Innovations % Employment (1000 %
S g =10 943 38 . 3005.7 33
. 10«8 = 15 671 27 2004.7 23
Lo L 15=8 = 20 355 14 1478.4 16
e 20=g 487 20 2564. 8 28
S 2456 9143.6 '
) _‘ ﬁg= ‘Ftédueney of ionovation iz unaffected by capital intensity
P G
w3

.‘v‘g‘, . 2
' ‘ggsult: - Calculated XZ>X. (X.z w 11.34 at 1% with 3 deprees of frsedem). Reject null hypothesis.

Y

IE Industries

'yf Capital Stock/Employee Inpovations 4 Employment (1000) %
, S = 10 672 34 1795.3 30
10=5 £ 15 594 30 1639.7 27
L 155 = 20 \ 332 17 1222.0 20
20 =<5 : 357 18 1347.3 22
s 1955 6004. 3
. .Tufﬂo:; E&enuéncy of irmovation ir unaffected by capital intensity
S k% a4 ’ '

I I

- U Result: Caleulated xsztz (x.z w 11.34 at 1% with 3 degrees of freedom), Reject mull hypothesis.

DE Industries

1:j:paﬁita1 Stock/Employee _ Innovations % Employment (1000) 2%
D s = 10 271 55 1123.0 37
-d‘m..r.s;ﬁ 15 68 14 455.3 15 -
- 15=8 X 20 23 5 : 256.4 9
- 20%=5 129 26 1175.1 39
e . 491 3009.8
‘, :Hb:- frequency of ipnovation ie unaffected by capital intensity
Cixta 7538

. DFm3

' : :.?'Rgéulﬁ: Calculated xzsx_z (u,z = 11.34 ac 1% with 3 degrecs of freedom). ' Reject null hypothesis.
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Table 3.15

COMPARISON OF THE FREQUENCY OF INNOVATIONS
BY SMALL FIRMS WITH THE DI1STRIBUTION OF EMPLOYEES
WITH RESPECT TO CAPITAL STOCK PER EMPLOYEE

A. Industries

i
:f:C%pital‘Stnék/Employee : Innovations 2 Employment (1000) %
" ; 5 = 10 899 47 1356.1. kL)
S 10=5 = 15 685 36 - 14354.2 41
‘ _' 15«85 = 20 . © 180 9 394.6 11
‘; 320*5 ' , 149 8 311.1 9
o 1913 3516.0
“'b' F::equnn:y'of {nnovarion ic unaffected by capital intensity
4 ! .
x* z 57

' D'F ” 3

" Resuit:. Calculated xz-.-fx.z (x,z © 11.34 at 1% with 3 degrees of freedom). Reject null hypothesis,

IE Indugtries

" Capital Stock/Employee Innovations Z% Employment (1000) 2%
v ’ I
5 £ 10 | 743 46 767.6 32
L 10=5 £ 15 593 37 1121.4 46
o l5=s &£ 20 173 11 352.0 - 14
20 <5 . ; 92 6 187.0 8
: ' 1601 - 2428.0 k
.. Har Fregueney of innovetion i unaffected by capital intensity
o ‘1.2 = 161 '
CoDFe 3

-" Regulrt: Calevlated xsz.? (1,2 v 11.34 at 1% with 3 degrees of freedom), Reject null hypothesis.

De Industries

. Jdépital Stock/Emplovee Inpovations A Employment (1000) 2%
5 =10 156 50 538.4 53
10£85 = 15 . - 92 30 327.8 32
15«8 = 20 7 T2 B 42,6 . 4
20=5 . 56 18 115.0 11
. : 1 1023.8
‘Mgt Freguency of imnovation is unaffected by capital intemsity '
- . . .
X w18

D e 3

"?ésuit: Calevlated x?,xc? (xﬂz = 11.34 at 1% with 3 degrees of freedom). Reject null hypothesis.
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' :F§rt§ﬁa11ﬁ£irms, innovations are more likely for 8«10 in industries with

‘“_gtﬁﬁiﬁg employment and for S5=.20 in industries with declining employment.

s :3;§{5‘Aﬁalysis nf-Telepﬂume Survey Data

d Three hundred and seventy five of the 600 firms selected randomly from

J'ithe data base (155 from large firms and 220 from emall firms) supplied
'fadditxuna; data by telephone about thelr innovating activity. As indicated
:lfih%ﬁhéptef 2, our questions focused on

s fi; yéar of invention of the innovation

L e\;ourcé of funding

origin of the ﬁechnclogy

number of employees at the introduction
of the innovation

)

‘: Table 3 16 and Figure 3.8 show the distribution of years to introduction

'-ifar large- and’ small firm innovations., The number of years was determined by

;  suhtractlng the respnndent supplied year of invention from the year of intro-

-H‘duction (1982) In order to test vhether differences in the large and small
_ firm time to 1ntroduction were significant, the data in Table 3.16 were sub-

_fjgctedmtu a ch;-square test. The rvesults of the test indicate that time of

.V"ihfrbduction is independent of firm size. 1If the average years to innovation

f‘;(é 3 years for large and small firms) is suhtracted from the year for which data
- were: collected (1882, and a few months allowed for journal publication, this
‘;,takes us back almost to 1977 and adds justification for using that year's
:femplﬂyment with 1982 innovation data in the analyses.

! - Table 3.17 shows the distribution of responszes regarding sources of

' }funding and the resules of the chi-square test. Depending on the level of

]
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Table 3.16

DISTRIBUT]DN OF INNOVATIONS WITH RESPECT TO
TIME TO INTRODUCTION

Yedrs Large Firms Small Firms
I 39 113
2 27 29
3 6 ' 17
4 2 11
5 b 2
> 5 2 4
| 155 218
Average Years**: 4,3 4.3
Hgs. D.lﬁEI'EI'ICES in time to introduction, with respect to firm size are not -
' significant.
-.‘x2 . 9"
- DF‘* =&

. 'Result:_ Calculated X2¢ Xg2 at 10% (x4 = 7.77 @ 10% with § degrees of freedom).
SR Do not reje'ct null hypothesis,

. J"*Degrees of freedom equals 4 as a result of combining the &5 rows for the chi- |

L 5quare test.

**H >3 category is omitted, the average years to introduction equals 1,59 for large
fIrrns and 1.60 for small firms.
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Table 3.17

SOURCE OF FUNDING FOR INNOVATIONS

m.‘k. . k

- z ‘_ \‘ Innovations

n :Fuhding Source : Large Firms . Small Firms

I. Co‘i‘hpahx Eenerated 145 190

_‘:'.;pvf.-rnmgnt funded* 5
o '_'{i?ﬁjt‘hég'brlva_te funde** 4 23

o 154 219

;H'at ! Dlifmences in source of funding, with respect to firm size, are not

S 51gn1hcant
2~312

U BFe?Z

‘R?Q_“-_fl-t: Calculates  x%ex,? at 1% and »X, ? a1 5% (x2 = 9.21 @ 1% with

2 degrees of ireedom and 3.99 @ 5% with 2 degrees ‘of freedom). Do not
relect null hypothesis at 1%; reject null hypothesis at 5%.

«-'*Gavernrnent-funded category is an aggregation of innovations funded by govern-

.~ ment grants (large firms = 1; small firms = 4) and client-funded, government
. contract (Jarge firms = &; small firms = 2). -

**Dther funds is an aggregation of private grant (large firms = 0; small firms = [),
v oclient funded commercial ¢client (large firms = 3; small firms = 7), venture Capltal
Uarge ﬂrms = 15 small firms = 12), and bank loans*** (large firms = 0; small firms

,"nzj), .

***Bank Inans was not one of the categories of choice supplied to the respondents on
_ the questionnaire. The c¢ompanies that supplied this information did so of their own
ﬁmlltmn. . ‘
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Eaiénifiéande chosen, source of funding with respect to firm siée, ils or is . R

":&‘not éignifiéant: at the 1 percent level, source of funding is not gignifi-

B cant but at the 5 percent level, the reverse is true, Table 3.17 indicates

that 9& percent of the large-firm innovationms were funded internally’ while
- 86 pgrnent of the small-firm innovations were funded internally. Appruximately
tha same percent of large=- and small-firm innovations were funded by the

goVernment "While only 2.6 percent of large~firm innovatiuns were funded

\f”“ by other private sources, fully 10 percent of cmall-firm immovations tapped

that source.

The dis;ribution of responses regarding the origin of the technology
ﬂi embpdied in the innovation is presented in Table 3,18, with the results of
'f’ the chi—square test. These data show that differences in the origin of the
” technblagy of large and small firms are not significant,

' Respnndents were asked to rate the significance of the innovation
.using the same criteria employed by The Futures Group. The telephone
atings are campared to The Futures Grcup ratings in Figure 3.9, The

ratings assigned by the rESpondentB are more liberal than The Futures

”Gruup 8 aé evidenced by the fact that The Futures CGroup did not assign any

| l's but 25 respOndents gave their products l'g; only thirteen 2's were

- assigned by The Futures Croup but 87 were assigned by respondents; forty-

) agv&n-&’s were assigned by The Futures Group but 165 by respondents. The
l:f;;ibgfaliém on the part of the respondents, especially in the assignation
hthéﬁ?iféﬁ maf‘be éttributed to product loyalty on the part of some resﬁondents

NI

r,§nd;'pe:haps,lunfamiliarity with other products on the market on the part

';-\*of\sdﬁe-nf the nontechnical réspondents. Alternately, TFGC may téally have

'3ﬂfﬁhdé;fated the innovations.
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Table 3.18

DRIGINEDF TECHNOLOGY EMBODIED IN THE INNOVATION .

(2

innovations

o Origin | Large Firms Small Firms
% .::‘_'.mt_;errial‘ly developed 138 \ 188

'\'I’;\i_c'enséﬂ/_purchased 3 g

- Acquisition of Organizatién _14 _22

: ' | 155 - 219
"':‘Hc‘.: Differences in origin of technology, with respect to firm size, are not

_ significant,
= .1.60

U pEa2

) Result: Calculated xz-r:x,z at 10% (x:i: 4.60 at 10% with 2 degrees of freedom}
-7 Do not reject null hypothesis.
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520 — a5
200
- EE ‘ . . TFG rated
180—
D Respondent
‘ _ 165 rated
1'&‘0_-r- NW = No weight
assigned
140~
120
100~
B0 =
60
* ag
. 70—
¢
; B
1 2 3

NW
Innovation Significance

e ?igura 3.9. Comparison of Innovation Significance--TFG

and Respondent-Rated
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~ Based on responses from participants, the mmber of erployees in the

' :.gqmpany'at the date of introduction of the innovation was compared with

',L.Ehe,nﬁmber of énplnfees at the time of the interview to determine what
JL-chQﬁgea; if any, had occurred. Table 3.19 shows the distribution.of re-
‘dfﬁponées and the iésults of the chi-square test. These data show tﬁat'-
:':differences 1n ccmpany growth subsequent to the introductiun of the innova-

tinn are not significant at the 1 percent level of significance but show a

_— Btatistical relatinnship at the 5 percent level, with =mall firms more

_“;flikely to grow,
'_ Table 3.20 shows the distribution of Eompany.cwnership form by sgize
';of inpovating company and the results of the test to determine whether .

Odifferences in uwnership form were significan{. The null hypothesis is

refected: A higher percentage of large firms than small firms are cor-
\.'Vﬁ§fati°n3n‘While a higher percentage of small firms than large firms are
;pértnerships and sole proprietorships.

‘ Table 3.21 shows the distribution of responses concerning internal

"753 uzapge of the innovation. The chi-square test indicates that at the 5 per-

ieﬁtilevél of significance, a small firm is just as likely as a large firm
‘“tﬁ use its innoﬁa;ion internally. At the 10 percent level of significance,
. ‘ﬁ9waver, the nhlllhypothesis iz rejected; that is, large firms are more

‘f likgly to use their innovations internally than are émall firms.

Tables 3,22-3,27 present thE.rESultS of tests designed to determine

N"fiﬂwhethér or not stall and large firms differed as to where and to whom they

’ Qéﬁld their innovations. The tests indicate that they are just as likely
“to ‘sell their innovations to the military, distributors, retail estab-
';iﬂhménbs, or abroad; they are or are not just as likely (depending on

htﬁé‘level of significance cheszen) to sell their innovations to eivilian
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Table 3.19

.~ COMPANY GROWTH SUBSEQUENT TO INTRODUCTION OF INNOVATION

LR iployment - Large Firms Small Firms

_ f!ncr.e ased - - 33 | 123
. ‘Decreased ! 4 20
S Nc change. : 19 ' 59

PR 66 202

“Hgt . Differences in..company growth subsequent to the introduction of an
_ innovation are not significant.
. Xz: 6.75

DF'2

-.ll:‘Re'sult:", Calculated :xzcc 1.2 at 1% and ::-an at 3% ("i = 9.2 at 1% with

2 degrees of freedom and 5.99 at 5% with 2 degrees of freedom), Do not
reject null hypothesis at }%; reject null hypothesis at 5%.
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Table 3.20

COMPARISON OF DISTRIEUTION OF COMPANY OWNERSHIP FORM

Ownership Form Large Firms Small Firms
5 Cér?oratiun . 152 193
Pé;tnership D 10
Joint Venture 1 0
S&le Proprietorship | 1 17
| quﬁerative* 1 _ 0
‘ 155 220

: " M : Differences in company ownership form, with respect to firm gize,

. . categories.

- are not significant. )
Cx% = 1406
DF = 2*

“ffRégﬁltt Calculated X2>X¢2(X“2'= 9.21 at 1% with 2 degrees of freedom).
: . Rejeet null hypethezis,

J_,*Deg:eea'of freedom equals 2 as a result of combining the partnership and
joint venture categories and the sole proprietorship and cocperative
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Table 3.21
 WAS INNOVATION USED INTERNALLY?

s
CiiNe

Large Firms Small Firms

72 -

73 125

151 ' ' 219
. . Differences in internal usage of an innovation, with respect to firm size,

- aré not significant,
X2 =3.87
- 2 2 2 2 o

Calculated X'<X, at 5% and >Xq at 10% (x,= 3.84 at 5% with

1 degree of freedom and 2.71 at 10%). Do not reject null hypothesis at
3%; reject null hypothesis at 10%.
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Table 3.22

'WAS PRODUCT SOLD TC OTHER BUSINESSES?

Innoyatiuns
Large Firms Small Firms
Ye# 104 . 180
No: _31 _40
: 155 220

. Ha: Differences in product market are pot significant,

. x%=.9.34
‘L'J;DF =1 .
e | xz 2 2 . : et
- Result: Caleulated X »Xg, at 1% (X, = 6,63 at 1% with 1 degree of freedom).
' Reject null hypothesis.
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Table 3.23
W&S PRODUCT SOLD TO THE MILITARY?

ee Ty . I

Innovations
Large Firme ' Small Firms
Tes : 66 : 66
No 89 154
155 220

HQ;"Bifférences in product market are not significant,

R

X% @ 5,30
TpFal o
| 2

g i 2
"Result: 'Calculated xz:x, at 1% (X, = 6.63 at 1% with 1 degree of freedom).
LR Do hot reject null hypothesis.
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Table 3.24

WAS PRODUCT SOLD ABROAD?

Innovations
Large Firms Small Firms
Yes 82 ) ‘ 104
No 73 6
: 155 ZZO_M

."1 Ho: Differences in product market are not significant.

x% = 179

‘ .;E‘_Qng L

. Result: Caleulated x2¢1,? at 10% (X,z = 2,71 at 10% with 1 degree of freedom).
! ' Do not reject null hypothesis. .
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Table 3.25

WAS PRODUCT SOLD TO DISTRIBUTORS?

Innovations
Large Firms . Small Firms
Yes ‘ 021 112
No 64 108
155 220

.+ Mgt Differences in product market are not significant.

%%« 188

‘:DF’,= 1

" Result: Cazleulated Pexg at 10% (X = 2.71 at 10% with 1 degree of freedom).
V R Do not reject null hypothesis,
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Table 3.26

WAS PRODUCT SOLD TO CIVILIAN GOVERNMENT?

Inncovations
Large Firms Small Firmg
Yes 55 59
No 100 161
155 220

- H,: Differences in product market are not significant.

2.§ 2.93

. 'Result: Calculated Xzﬂxu at 5% (1,2 = 3.84 at 5% and 2.71 at 10% with 1 degree
B of freedom). Do not reject pull hvpothesis at 5%; reject at 107.
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Lo 31-'_"-, ' Table 3.27.

WAS PRODUCT SOLD TO RETAIL ESTABLISHMENTS?

Innovations
- Large Firms Small Firms
5 Yes 30 ‘ 37
No 125 183
' : 55 - 220
x:ﬂu?‘ Diffgréncas in préduct market are not gipnificant.
xz‘r: | !17 ’ .

B

"»T‘Result.. Calculated x%cx, at 10% (x = 2,71 at 10% with 1 degree of freedom),
Co Do not reJact null hypotheals
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‘awgﬁvétamahti and amaillfirma Aare wore Iikéiy than large firms to sell their
Ainnovations tu athat businesses.
" As indicated ia Table 3.28, a test was conducted to datermine whether
‘llaparticipation in tha telephone interviews was afifected by firm size. In
\;nrder not to bias the test toward the "yes" responses, only those firms
' ;ﬁaiah could be characterizad as large or small prior to the beginning of
atﬁﬁauinterviawa are included in the test. The reason for this is that-

'1‘prav1uualy unclassified firms were subsequently classified if they par-

”Hticipated in the interV1aw but were net if they declined participation

co Tha regults of the tast indicate that differences in the rate of participation

"&in.tha‘talephone intarV1awa are not eignificant.

: _3.7. Calculation‘ufiInnovationa/Million Employees Using an Estimatiqg_ﬂethod‘
’Ia.an,attampt t? deternine the category of the unknown records, Tha

‘?ataraa Croup linkadéinformation contained in the literature search data

?baaa aa well as information obtained from the random sample. The first

‘A?tép”in this exarciaa entailed attaining a count of tta companies that were

;in”tha data base andéwera responsible for the innovations which had.altaadyp

been categorized Tﬁe count Tevealed that 832 firms were resgpongible for

“:i‘tha 2,834 large-flrm innovations while 1,410 firms were responsible for the
 2,104 small-firm innpvatiOna. The average number of innovations per firm
\CEnrfciasaifiEd inno%ationa) then, is 3,41 for large firms and 1,49 for
‘amall firms

| Tha usable portion of the randem sample used for the talaphone interviawa

‘ﬁaa included 132 1arga firms, 114 small firms, and 226 nonallocable firma.

‘Tnfarmatioﬁ cnllacteﬂ during the telephone interviews caused the reallocation
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vqf 23 of the. unknown firms to the larée—firm category and 106 to the small-

" firm caregory, The ratio of LFp:LFy, whefe

’.LFA = firms which were éategorizad as large firms
subsequent to the interviews,

. and .
- LFy = firme which were known to be large firms prinr
- to the interview,
i"is-.ll_ﬁhile the equivalent small-firm ratio is .93, 1If these ratios are
‘{felagéd'fo the literature search data base, they inform us that a number
bf'iafgg'firms equivalent to 17 percent of the known large firmes are included
,‘”iﬁrfhe’unﬁndﬁn categofy and a numbér of small firms equivalent to 93 pércent

nf the known emall firms are included in the unknown category. Computing,

F, = 832 x .12 = 141,
SF, = 1410 x .93 = 1311,

-IwthE ﬁFR = iarge-firﬁ estimate and SF, = small-firm estimate.

I".”Mdiéiplying thesé estimates by the previcusly computed average innovation
’H;:per’firﬁ yieids 141 % 3.41 = 481 large-firm innovations and 1311 x 1.4% =

1953 small- firms innovations. Adding these estimates to the known innova-
“tions results in a total of 3315 large-firm innovations and 4057 small-
'_[firm ignuvations with 702 innovations rempining uncategorized. If a pro-

'pn:tional expansion were conducted in order to distribute the 702 innovations

: :-remainiﬁg uncategorizéd the final large-firm total would be 3631 innovations

while the corresponding small-firm total would be 4443,

~ Using the data and the A; industries employment data from Table 3.5
re;ulﬁs in a figure of 313 innovations/million employees -for large firms
fﬁan& 745 1nnavaticns/million employees for small firms. Small firms thus
.;are ahown to innovate at 2.38 times the rate of large firms--a figure not

_:dissimilar to Gellman's figure of 2.3,




-B1-

©3.8. Comparison of TFG and Gellman Findings

The TFG and Gellman findings are compared 'in Table 3.29. While the
TFG gtudy reinforced some of the Gellman findinge, dlfferenees appeared

'in‘nther cages:

- TFG found that in D, industries, small firms in moderately
concentrated industries (0.4=CR=0.6) innovate above the
average rate per employee of all small firms in D, industries.
Gellman found that this group innovated below the small-firm
average. .

- TFG found that D, large firms innovate above average in
0=CR=0.2 and 0.4=<CR=0.8 and below average in the ranges
0.2=CR=<<0.4 and 0.8«<CR=1.0, Gellmzn feound that large
firms in decreasing employment industries innovate above
the average for all Jarge firms in the range 0"==CR-=:0 4 and
below average in the range 0. A-:CR"::O 6.

.~ TFG found that small firms and large firms had the same
distribution for time to innovation. Gellman found that
emall firms brought their innovations to market sooner than
large firms.

- TFC findings. show that large and small firms receive the same
frequency of government support for innovative activity.
Gellman found that large firms receive more publlc 5upport
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\Iable 3.28

WILL YOU PARTICIPATE IN TELEPHONE INTERVIEW?

- -

Innovations
# Large Firms Small Firms
Yes 132 ' 114
No%* 41 _47

173 161

‘H«q\ Differences in agreement to participate in telephone survey are
' f net significant.

x2e,25

D?’- 1

» ' 2
T Result Calculated xzcx 2 (Xg =2.71 at 10% with 1 degree of freedom).
o Do not reject null hypothesis

. “¥The test is only conducted on firms whose category was established
priar to the commencement of the telephone interview. As the negative
regponses could only be allocated to large- or small-firm category based

f ‘on information in hand prior to the beginning of the interviews--while

i]‘firms could .be added to the yes category based on information collected

from previeusly uncategorized firms during the course of the interviews--
' ”using the full complement of positive responses would bias the results.
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4, TFUTURE DIRECTIONS

4,1, More Information Iz Needed on Processes, Services and Management
' Innovations '

ﬁhilg presen;iﬁg broad industrial coverage, as far az new preduct

h 1ﬁ£rbductions are cﬁncerned, tradé journals report relatively few process,

service, and management innovatiéns. This presents two pruﬁlemﬁ: (1) the
: findiggs'reported ?n tﬁis study can only be related to large- and small-

,L‘ fifmiproduct inﬁov%tions. No determination can be made aé tohﬁhether the

-/finqings would be reinforced or contradicted if a larger percentage of

. -ﬁroéess, service, and management imnovations were recorded in the data base;

, and (2) the general consensus is that large firms produce more process

innovations, therefore, to the extent that fewer precess innovations are

"T7§ireported, the large firm innovation count is lessened, This bias ié.

f’ythqught to be balaﬂced by the fact that large-firm innovations are moTe

likely to be reported in trade journals than are small-firm innovations.

4.2. Assign Nonallocated Records to Either Small- or Larpe-Firm Categories

“ The TFG data ﬁase contalned 2,834 iérge-firm innovations and 2,104
- gmall-firm innovations but it alsp contained 3,136 innovations that could
‘:be‘cétegorized as ﬁeing either uflthe large- or small-firm variety. As
“;the télepﬁone interview sample included some of the nonallecable records,
thé'reéponses of the interview candidates showed that a higher percentage

"nf‘thase'previouslﬁ nonallocable records were small-firm innovations.

J " Purthermore, the estimate of the makeup of the nonallecable records, based

",‘on the telephone sample, indicates that the data bage does contain more



T

gmélllfitm innovations than large-Iirm innovations. If data were collected

b Bl

" for all the records in the data base, this finding could be verified,
The number of assigned innovations might be increased through the

wa'attempted matching of company names with the millions of records in the

" nSBAﬁSmail Buginess Data Base, All the analyses conducted in the present

'stﬁdy (With‘fhe exception of the analyses conducted on the telephone
“interview data) could be replicated. The findings of the present study
_:éuld‘ba_comﬁared with the new findings to determine what impact, if any,

'_':He expanded data base had on the results.

513; HPerform nggitudinal Analvses

1 ‘“Thé.data base presently in place presents other opportunities for
’aﬂ'éddi£icﬁa1 wﬁrk. Theltrade journals utilized in the present study could
Hﬁé'q;ngﬁlted for new-product data in a year (or years) other than 1882
Idﬁd the testes conducted in this study replicated. Such an undertaking
I‘ §§u1é permit detection of trends in the "large-firm/small-firm inmnovation
hifei#tion;hip; The effect, 1f any, of econoﬁic-flucéuations on the
' Linndﬁating activity of large and small firme could also be detected by

,Iéuch a study.
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Appendix 1

DATA ENTRY KEY
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2.1

Appendix 2

SURVEY OF SELECTED
INNOVATING COMFANIES



2.2

SURVEY OF SELECTED INNOVATING COMPANIES

Qulest'ion-l
In what year was the product, process, or service mentioned in the
' accompanying letter invented?

: Questson 2

What was the source of funding for the innovation?

Company-generated _____ Client-funded, commercial client
_ . Government grant ___ Client-funded, government contract
____ Private grant __ Venture capital

" Question 3
‘ "I there was more than one source of funding, please indicate

1. Which source contributed the majority of funds
2.  Whether that source's contribution exceeded 50 percent

Yes - No

— ———

\Questmn 4
~ What was the origin of the technology embodied in the innovation?

Internally developed Licensed or purchased
_ Through acquisition of an entity? 'pnssessing the technology
T ‘-Questmn 5.

Which of the following best describes the innovation mentioned in the
‘accompanying letter? :

The innovation establishes whole new categories

The innovation is the first of its type on the market in existing
categories

The innovation represents a significant improvement of existing
_ technology

The innovation represents a modest 1mprovement des:gned to update
axisting products

)



2.3
SURVEY OF SELECTED INNOVATING COMPANIES (Cont.)

' Question &

1. How many employees were there in the company at the introduction date
of the innovation?

‘2. How many employees are there in the company now?

- Qﬂ»esﬂon 7

What is the ownership form of this company?
;_ Corporation — Joint venture
____ Partnership — Sole proprietorship
Queshon g .
. 1. Was the innovatmn used internally? _ Yes No

2. Was it embodied in sales to any of the following?

)

Cther businesses Distributors

The military : Civilian government

Abread
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Appendix 3

SELECTED INDUSTRY STATISTICS



3.2

Appendix 3

SELECTED INDUSTRY STATISTICS~-MANUFAGTURING INDUSTRIESH

(MILLION §) ' {1,000)
(1,000} 1977 (51,000 1977 c ANNUAL
. TOTAL GROSS CAPITAL EMPLOYMERT . BMPLOYEE
51c WLG}'.“ENT (Z,‘ia CAPITAL INTENSITY ]LARGE SMALL GROWTHA &
. |[CODE 1372 i 1977 C STOCKS | ERATIO TIRM FIRM {1972-1977)
20111152,5 | 146.2 119 | 1321.1 9.03 94,3/ 51.9 | - .014
. {2013} 58.11{ 65.0] 23 690 10.6 30.9| 34.1 024
2016y 77.6| 86.8]16 497.4 5.7 64 |20.4 .024
2017 14.6 | 11.1¢21 74.9 6.7 5.4 5.7 « 048
2021 4 ©2.3 1] 49 42.4 | 18.4 1.4 .9 | - .085
2022) 25.2| 26.7| 35 32,5 1.2 15.1) 11.6 .012¢
2023] 12.3 ) 12.3( 30 309.1 | 25.1 9,0 3.3 0
2024%F 21.1¢ 19.11 28 336.8 | 17.6 5.7113.4 7 - 019
20260 126.1 | 93.5| 18 | 1442.8 | 15.4 50.9] 42.6 | - .052
2032) 29.1 | 26.4| 63 | 4514 17.1 23,71 2.7 ~ .019
2033F 89.8| 82.6( 22 | 1216.1 | 14.1 59.1] 23,5 | - .016
2034) 12.41| 14,4 37 229.0 | 15.9 9.3 5.1 . 032
20350 20.8| 23.5]) 55 343.1 | 14.6 13.5{ 10.0 . 025
2037 42.8| 46.8] 22 £39.6 | 14.1 37.5] 9.3 019
2038 38.3| 41,01 40 548.1 { 13.4 31.1f 9.9 .014
2041 16.1| 15.6] 33 395.9 | 25.4 10.2] 5.4 - .001
2043 12.9] 16.4 | 89 509.5 | 31.1 10.8| 5.6 . 054
2044 4.0 4.8 51 127.9 | 26.6 3.3 1.5 . 04
2048 7.9 8.41 51 117.7 | 14.0 4.2 4.2 .013
20460 12.21 10,9 63| 1140.9 {104.7 6.0l 4.9 .02
2047 14,31 17.71 58 537.9 | 30.4 13.2] 4.5 L 048
(20488 4.4 39,1 22 783.5 | 20 10.9119.2 | ~ ,022
20511 193.5|178.0} 33 | 1825.8 | 10.3 123.9 54.1 | - .016
2052f '41.1 [ 43.8] 59 524.9 | 12. 34.3 9.5 .013
2061y 7.1| B.0|42 | 504.1 | 63 5.5 2.5 .025
2062 10.9] 10.2{ 63 408.8 | 40.1 10.1 .1 | - .013
120633 11,5 ‘11.4 | 87 651.2 | 57.1 10.9( .5 | - .002
2065{ 60.7{ 58.0{ 38 690.6 | 12 37.6| 20.4 | - .0Q08
2066 10.0| 10.0{ 73 243.3 } 24,3 8.8 1.2 0
2067} 6.9)  7.7| 93 144.3 | 18.7 6.9 .8 .023
2074 5.5 5.2 45 146.2 | 28.1 1.8 3.4 - 011
20750 9.1 9,41 54 676.3 | 71.9 - 8.1] 1.3 .007
12076] 1.2 1.5] 54 34,0 | 22.7 1.00 .5 .05
20770 11.6| 12.4] 28 343.3 | .27.7 4.4] 3,0 . 014
20798 12.9| 12.7] 43 481.4 | 37.9 11.1] 1.6 | - .003
12082y 51.5) 44.0| 64 | 2748.5 | 62.5 40.41 3.6 | - .029
2083 1.7| 1.6 59 3.7 | 58.6 .81 .8 | - .012
12084 9.4 . 9.2] 49 341.6 | 37.1 5.20 4.0 - .004
{2085 18,41 '15.7| 52 348.5 | 22.2 12,7} 3.0} -~ .029
j208 121.1 | 124.1| 15 | 2161.9 | 18.9 52.6{ 61.5 | « ,012

*Only industries with innovations are used in analyses.
**Percentage growth 5.

ECnncentratidn ratio.
bGrDBS stocks per employee.

“Due to rounding, large-firm and =small-firm employment may not
. sum to total.



3.3

SELECTED INDUSTRY STATISTICS--MANUFACTURING INDUSTRIES* (Comt.)

{MILLION §) {1, 000) -
(1,000) 1977 (51,000} 1977. | ANNUAL
' TOTAL GRDSS CAPITAL .. EMPLOYMENT PPLOYEE
81C BMFLOYMENT (%) CAPITAL INTENSITY [LARGE SMALL GROWTHAR
toDE 1972 1977 e” STOCES RATIOY FIRM § FIRM {(1972-18%77)
2087 10.1| 10.5 | 64 220.2 21.0 10.4] .1 . 008
2091| 16.0} 16.0| 52 134.6 8.4 11.5; 4.5 0
20921 25.0 | 34.3| 14 162.8 4.7 14.7]119.6 .074
2095] 12.9| 10.9 |61 498.3 45.7 8.6 2,3 [ - .031.
2097 6.8 5.3 24 80.5 15.2 3.2] 3.6 | ~ 044
2098 7.3 8.2 | 36 131.7 16.1 | 1.8] 6.4 . 025
2099 66.2| 71.5| 28 | 1009.7 14,1 38.6{32.9 . 016
2111| 38.1| 39.0| (D)| 856.5 22,0 33.3] 5.7 .005
2121} 13.5 7.7 | 56 47.0 6.1 6.7] 1.0 | - .086
2131} 3,3 3,281 53.7 16.8 2.6l .6 | - .006
2141} 11.4| 10.7/| 67 218.2 20.4 7.01 2.8 | - .012
2211{121.3 |117.2| 39 | 1505.4 12.8 fpio0.9| 6.3 | - .007
22211149,7 [151.0| 42 | 2324.5 | 15.4 [39.1{11.9 . 002
2231f 19.4 | 14.61 31 121.0 | . 83 6.2] 8.4 | - .049
2241y 27.1 20,8117 164.3 7.9 7.6/13.2 - .046
2251} 49.5!1 26.6| 50 214.9 81 (17.8| 8.8 | - .093
2252) 32,6 32.21{ 20 165.6 5.1 13.9(18.3 | - .002
22531 74.4 73.0 117 397.9 5.5 38.0(35.0 - 004
2254 26,0 25.2] 42 93.0 3.7 21.1| 4.1 | - .006
2257 68.1| 51.8]| 20 928.3 17.9 34.0017.8 | - .047
2258| 22.0] 23.7( 26 332.5 14.0 |1g.0] 6.8 { - .015
2259 3.9 3.4 1 30 12.8 3.8 .81 2.6 { - »026
2261 25.9| 28.81 29 285.1 9.9 22.8| 6.0 024
2262| 35.2 | 37.2| 60 635.0 17.1 16.0]21.2 011
2269, 18,5 14.11 30 186.8 13,2 2.6| 6.5 | - .048
2211 6.5 2.8{67 |- 28.9 10.3 2.0l .8 | - -114
2272) 50.1| 50.2)21 | 663.9 | 13.2 |14,5|15.7 . 0003
2279 3.3 2.81 69 36.3 13.0 2,0 .8 | - .030
2281| 89.6 | 93.019 } 1261.4 13.6 |75.8(17.2 . 008
2282| 38.0| 30.5]| 44 556.4 |.+18.2 |21.9}1 8.6 | - .039
2283 8.3 4,14 51 31.9 7.8 1.6 2.5 | - .101
2284 11.7| 12.8] 57 146.7 { 11.5 110.2} 2.6 .019
2291| 5.0 4.31 58 56,2 13.1 | 3.3| 1.0 | ~ .028
22921 2.9 2.2151 165.0 7.5 31 1.9 | - .048
2293] 4.4 5.2 | 30 44.0 . 8.5 1.9 3.3 036
2294 3.6 3.7 | 43 25.4 6.9 1.1 2.6 | = .006
2295 18.0| 13.6| 39 251.9 18.5 9.2 4.0 | - .049
2296 10.0 9.6 | BO 197.1 20.5 9.6 0 - .008
2297 10.8| 13.0/ 36 251.1 19,3 9.6 3.4 L041
2298 9,0 9.5 34 B0.3 8.5 3.3] 4.2 . 011
22990 8.3 6.7| 2L 80.1 12.0 30 6.4 | - -03¢

*Only industries with innovations are used in analyses
**Percentage growth 5.

Concentration ratio.

bGross stocks per employee.



SELECTED INDUSTRY STATISTICS--MANUFACTURING INDUéTRIES* (Cont.)

3.4

f (MILLION §) N (1,000)

(1,000) 1977 1 ($1,000) 1977 | ANNUAL

TOTAL GROSE | caPItan EMFLOYMENT EMPLOYEE

- 1518 EMPLOYMENT (2} CAFITAL | INTEWSITY |LARGE | SMALL | GROWTHW®
COGDE 1972 1977 c’ ETOCKS MTIO" FIRM FIRM J(1972-15%7T7)
C|23117124.8 | 98.7 |21 173.1 1.8 8.6 40.1| - ,042
12321 f113.4 |114.7 |17 194.9 1.7 72.3| 42.4 . 002
2322} 16.0 | 15.1 | 61 21.8 1.4 8.2 6.9] - .001
l23231 11.1 | 6.3 |27 1.1 2 2,1 4.2] - .086
12327] 91.3 | 70.9 |25 125.4 1.8 46.6] 24.3] - .045
2328 89.6 [113.7 | 49 205.5 1.8 B8.2| 25.5 . 054
2329 41,9 | 43.8 12 76.3 1.7 13.9| 29.9 .009.
2331 | 63.0| 83.3 (12 134.9 1.6 23.2| 60.1 . 064
2335}21L.6 {175.3| 8 247.6 1.4 23,8/ 151.5} - -034
2337 75.9 | 84.7]15 179.9 2.1 20.7| 64.0 .023

. |2339] 82.1 | 104.1 } 14 194.2 1.9 36.5 67.6 . 054
2341 77.5| 72.9{ 22 136.5 1.9 43.3] 29.6| - .012
12342 28.0| 18.91{ 36 38,9 2.1 11.5( 7.4 - .065
2351 3.2 2.7]|1¢® 8.8 3.3 2 2.5 - 031
2352 | 11.3 | 12.4 | 27 23.3 1.9 5.4/ 7.0 019
2361 | 35.4 ) 35,215 64,2 1.8 13.2| 22.0f - .001
2363 9.2} 6.7 32 12,7 1.9 2.6 5.1 - .054
2369 30.1} 29.3]| 24 48.8 1.7 14.6] 14.7| - -005

2371 4.7 4.01 11 4.8 1.2 4l 3.8 - .03
|23B1| 11.9 (| 10.9] 44 23,7 2.2 6.7 4.2] - .017

23841 10,0} '9.5|25 | 14.7 1.5 3.0 6.5 = .01
2385 15.4{ 12,0 41 23,4 2.0 5.6 6.4) - .044
2386 7.0| 6.7} 16 B.6 1.3 .5 6.2 - .009
23871 10.3| 9.4 21 13.5 1.4 2.3 7.1 - .017
2389 7.3 ‘7.8 31 16.0 2.1 2.8 6.0] - .014
2381} 33.9| 31.7| 26 |. 58.6 1.8 111.6{ 20.1 .013

© 123921 '30.3| 47.5] 22 205.5 4.3 20.6] 26.9] - .0lL
o |23e31 7.9} 'B.2] 27 34.3 4,2 2.2 6.0 .008
2394 12.9} 13.9] 17 47,4 3.4 2.7 11.4 .016
2395} 16.7| 16.1| 25 67.1 § . 4.2 5.0/ 11.7] - .007
‘12396 27.6| 30.9(1 71 178.0 5.8 | 14.6} 16.3 .024
|23971 5.5| 6.0} 26 26,9 4.5 N | .018
2399 31.4| 31.1] 26 136.5 A 12.9| 18,5 - -002
2411 ] 80.0| 83,3 29 | 2217.7 12.7 23.3| 3.0 . 008
264211 166.6| 175.2| 17 | 34324 19.6 72.5/102.7 010
242¢{ 31.5| 29.1| 16| 2034.0 | " 7.0 9,14 20.0f = .0l5
2429 6.4] 7.0] 11 53.8 7.7 1.4 5.¢ .019
2431 70.5} 6B.6| 14 382.8 5.6 26.71 41.5] - .005
{24341 38.8) 46.2] 14 170.0 3.7 10.3 35.9 .038

*0Only industries with innovations are used in analyses.
kkpercentapge growth 5.

-y . :
Concentration ratio.
hGross stocks per employee.

. ®Due to rounding, large-firm and emall-firm emplnyment‘may noet
~sum to total. . :



SELECTED INDUSTRY STATISTICS--MANUFACTURING INDUSTRIES® (Cont.)

: (uTLLION $)f (1,000).

{1,000) 1977 (51,000) 1977 " ANNUAL

TOTAL " GROSS -CAPITAL EMPLOYMENT™ EMPLOYEE
" |s1c EMPLOYMENT © [ (%) | CAPITAL | INTENSITY |LARGE [ SMALL i GROWTE%R !
COPE 1972 1977 c® STOCKS J maTIOM  [FIRM | FIRM |(1972-197%)
2435 25.1 | 22.3( 27 205.4 9.2 8,2 14.1 | =~ .022
2436F 43.7 | 46.2] 38 | 1095.1 23.7 |[35.3]11.0 011
2439) 12.6| 13.8] 16 93,3 6.8 2.5 11.3 019
2441} 10.7] 8.6 15 37.2 4.3 1.2} 7.4 - .039
2448 14,31 20.3| 6 140. 8 6.9 1.1)19,2 . 084

2445 11.9 8.9 25 46.4 5.2 2.7f 6.2 - .05

2451} 71.9] 50.5]| 24 135.4 |- 2.7 3.2 2.3] - .06

24521 25.2] 29.0]| 24 136.4 4.7 |[11.7]17.3 .03
2491 11.3( 12.6| 33 231.7 18.4 4,9 7.7 023
24921 7.7 6.2| 48 3BB.1 | '62.6 5.5 7 - .039
2499 63.0| 64.6| 18 880.1 13.6 [25.6] 3%.0} .005
2511( 133.8 ] 141.0| 24 | - 788.5 5.6 (87.4]53.6} .01l
2512] 92.0{ 89.1] 15 237.9 2.7 }41.6] 47.5} - 006
2514| 34,4 33.2) 13 319.5 | . 4.2 |16.8| 16.4} - .007
2515| 31.4| 27.0] 21 128.4 | - 4.8 9.8| 17.2| - .028
25170 18.9| 10.7]| 45 46.2 4.2 7.5 3.2] - .087
2519 6.9 8.7 39 83.9 9.6 4ol 4.3 .052
2521} 11.5| 16.0] 32 72,2 4,5 5.4 10,6 .078
2522 27.8| 29.0| 47 222,17 7.7 j21.5 7.5 . 009

12531} 21.0{| 20.0] 23 113.8 5.7 7.4/ 12.6 | - .01
256411 31.2| 29.4| 6 106.7 3.6 0 | 29.4| - .012
2542 26.2| 28.0; 16 230.6 8.2 |11.1] 16.9 . 014
2591} 12.1| 13.64] 46 63.0 4.6 9.3 4.3 .025

2599 14.5{ 18.1] 19 75.2 4.2 5.11°13.0 +05
2611f 10.6| 16.2] 48 | 2412.6 | 148,9 | 15.6 .6 106
2621} 129,91 127.0] 23 |.9769.1 76.9 |119.4] 7.6] - .004
2631] 68.5| 67.6| 27 | 6087.6 90.1 63.1] 4.5] - .003
2641 37.2| 39.7| 30| 809.3 20.4. | 31.4f 8.3 013
2642] 22,9} 22.6| 28 243.7 10.8 |12.5 10.1{ - .003
2643 4B.6| 4B.7| 26 772.8 | . 15.9 | 34.4] 14.3 . 0004
2645 15.2| 14.3| 43 138.1 9.7 6.71 7.6 - .012
2646 6.1 4,9| 87 152.5 |- 31.1 4.1 .8| - .039
2647 26.3| 34.5]| 65 893.6'| ' 25,9 | 32.5 2.0 .062
2648 14.7] 12.6] 38 102.9 8.2 7.1 55| - .029
2648 18.1| 29.4] 17 335.3 11.4 | 13.2| 16.2 4125
2651 45.3] 44.7| 22 659.1 | '14.7 | 2B.3]16.4| - .003
2652{ 18.1} 13.1] 12 99.4 7.6 | 2.2{10.9| = .055
2653| 107.9% 101.5| 19 | 179.4 17.7 | 70.1] 31.4§ - .012
2654 35,1) 28.7| 48 942.3 32,8 |23.2| 5.5 - .036

*Only induétries with innovations are used in analyses.
#*Percentage growth 3.

aConcentration Tatio.

b

Cross stocks per employee.

Chue to rnunding, large=-firm and small-firm emplnyment may not

sum to total,



2843

3.6

SELECTED INDUSTRY STATISTICS--MANUFACTURING INDUSTRIES* (Cont.)
| +

g

(MILLION 5) (1,000} :

(1.000;) 1972 (51,000} 1977 e | ANNUAL

' | Toa:ém - GROSS CAPITAL EMPLCYMENT ™ , | EMPLOYEE
§51C EMFLOYME (1) CAPITAL | -INTENSITY JLARGE [ -SMALL' |- GROWTH®*
cope ! 1972 1977 c? STOCKS RATIO FIRM | FIRM J(1972-1577)
2655| 17.3 | 16.1 |54 | 212.3 | 13.2 |12.0] 4.1| = .014
12661 11.6 ) :7.0}51 | 249.0.| 35.6 6.2 B - .079
|2711) 348.5 ['349.9 | 19 | 3348.6 9.6 [226.7{123.2| ,001
(2721} 66.5| 69.9%22 | 339.8 4.9 |33.8 36,1 .o010
{2731} 57,1 | 59.5|17 444, 3 7.5 | 38.0f Z1.5 . 008
2732} 40.9| 46.9125 ] 527.6 | 11.2 |23.7| 23.2 029
2741} 38.81 42,1 24 233.8 5.6 [19.7].22.4 .017

}27514130,1 | 110.9 | 14 [ 1140.0 | 10.3 | 25.8| 85.1| - .03
2752 184.0 1 216.3}.6 | 2773.4 12.8 {60.8]155.5 . 035
2753 9.6} 9.8] 34 83,2 8.5 3.9] 5.9 . 004

2754 20.0{ 19.0[ 36 | 453.6 | 23.9 {14,3( 3.7| - .01
2761| 38.6 | 45.3|38 | 737.3 | 16.3 {27.3| 18.0 .035
2771 23.5| 18.1| 77 134.0 7.4 14.5{ 3.6| ~ .046
2782| 26.6 | 31.B) 43 | 223.8 7.0 120.2] 11.6 .039
2789) 25.1| 24.1] 10 164.8 | - 6.8 4.1( 20.0{ - .008
2791| 26.0] 27.2} 6 218.5 8.0 3.2{ 24.0 . 009
2793 9.9 5.7} 28 59.7 | 10.5 1.2| 4.5 - .085
(2794 1.7 | . .4} 52 5.6 | 14,0 0 4l - .153

- |2795| 8.9 | 15.2|17 | 204.0 | 13.4 3.5| 11.7 142
2812{ 13.3 ) 11.8| 66 | 1544.3 | 130.9 [11.2 .6 - .023
2813{ 9.6 | :7.5|65 | 1525.9 | 203.5 5.7 1.8 - .044
2816] 12.8| 11.9] 54 794.9 | 66.8 |10.1| 1.8| - .01l4
2815| 63.8{ 78.8/| 33 | 3312.9 42.0 73.8] 5.0 L0487

. {2821} 54,81 37.2122 | 5430.7 | 94.9 [50.9] 6.3 . 009
'|2822} 11.8| 10.0| 60 | 662.9 | 66.3 9.4 61 = .031
2823) 17.1| 16.0| (D)! 659.0 41:2 |16.0 1 - .013
2824} 78.2| 74.0| 78 |'5118.8 | 69.2 . | 71,3 2.7| - .011
12831} 10.1| 15.7| 32 182.0 | 11,6 12.21 3.5 L1111
2833] 7.8 14.4)65 | 897.3 62.3 |12.1| 2.3 .169
2834{112.0 | 126.4 | 24 | 2077.3 | 16.4 j112.2] 14.2 . D26
2841 31.5] 32.1|59 | 1088.1 | 33.9 |23.0f 4.1 . 004
2842 25.1| 22.1)41 | 297.6 13.5 | 10.7} 11.4| - .0D24

. 6.9 | 6.6} 32 249.3 | 37.8 3.7 2.9| - .009
2844) 48.2] 50.9] 40 552.8 10.9 39.5] 11.4 . 001
2851 65.9 | 61.4| 24 817.9 13.3 | 36.0| 25.4| ~ .0L4
2861 5,9f 4.8|59 | 166.8 | .34.8 4,00 .8 - .037
2865 28.2 35.7| 42 | 3552.4 99,5 | 32.4f 3.3 .053
- |2869| 102.4 | 112.3 | 38 [16427.7 [ 146.3 [Jl106.0| 6.3 .019
“|2873] 9.4 12,17 34 | 3030.5 | 250.5 j11.0| 1.1 .057

*0nly industries with innovations are used in analyses.
' **Percentage growth =5.

3Concentration ratio.
- Payoss stocke per employee.
|

. ®Due to rounding, large~firm and small-firm employment may not
" sum to total, .



| 3.7

SELECTED INDﬂSTRY STATISTICS--MANUFACTURING INDUSTRIES* (Cont.)

! (MILLION. §)] — {1,000} i

(1,000} 1977 (51,0000 1977 | -ANNUAL

TOTAL -GROZE -~ | CAPITAL EMPLOYMENT EMPLOYEE

51¢ ' EMPLOYMENT (%) CAPITAL | INTEMSITY |LARGE ) EMALL | GROWTH*

CODE 1972 1877 c® ETOCKS Ratinh FIRM FIRM Je1972-1977)
2874] 14,9 14,435 | 1,562.0] 108.5 |1%3.8 6] ~.007
2875] 11.4 | 12,4 21 251.6 20.3 | 6.0] 6.4 018
2879 12.2 1 15.0 44 957.2 63.8 |10.6] 4.4 046
2891( 14.9 ) 16.7 | 24 258.6 15.5 | 9.9 6.8 .024
12892 18.6 | 12.3] 64 115.5 9.4 [11.2| 1.0{.-.068
28931 9.6 10.1] 43 107.4 10.6 | 5.7 4.4 010
2895) 2.9 2.5|70 269,11 107.6 | 2.3 ".2) -.028
(2899 37.1 [ 35.3}15 941.5 26.7 |192.5(15.8 | -.010
29111 100.8 1'102.5 | 30 )14,614.1| 142.6 |g9g.0 4.5 . 003
2951| 13.9 | 12.8{ 17 529.0 41.3. .91 11.9 | ~.016
29527 15.6 |1 19.5( 45 373.6f 19.2 115.8| 3.7 .050

2992 8,1 10,3 28 205.20  19.9 | 4.2| 6.1 | .0%4"
2999 1,11 1.6 67 138,21 86.4 | 1.0 .6 .091
30111107.5 [ 114,070 | 3,502.2 30,7 | 1.3 .1 012
|30211 31.6 | 19.8 ] 58 118.5 6,0 116.0] 3.8 | ~-.075

3031 B .8l 74 .5 .6 .31 .6 0

[3041] 31.9 |: 34.4 } 55 | 5,457 15.9 {31.3] 3,1 016
3069 99.0( 98,5]16 [ 1,155.7 11.7 [47.0] 51,5 -.001
3079| 346.9 [ 453.7| 7 { 6,824.7 15.0 [234.6[219.1] .062
(3111} 25.7 | 23.0 117 170.7 7.4 110.1 13.9( -.021
3131 8.7 8.5]|21 31,1 3.7 3.0 5.5| -.005
31421 8.5, 8.1 44 17.2 2,1 3,8 4.3] -.009
3143| 61.35 1 55.0 ¢ 31 119.4 2,2 47,0l 8.0] -.021
3144) 77.4 | 57,6} 29 88.2 1.5 [40.0] 17.6] ~.051
3149 28,71, 24.8] 24 59.4 2.4 [16.6 8.2{ -.027
3151 4.9 5.5/ 38 12.6 2.3 1,9!- 3.6 .024
3161] 17.1}:19.2 | 40 51.7 2.6 | 8.71 10.5| 025
31721} 22.2'20.3} 21 30.4 1.5 | 4.9 15.4| -.017
31721 11.5|:11.9] 38 25,1 2.1 | 5.2 6.7 .007
3199 7.2 |: 8.6} 13 1B.5 2,2 9 7.7 .039
32111 20,9 :21,9|90 | 1,024.7 46.8 |20.40 1.5 .010
3221 72.9|:70.8{ 54 | 1,454.3 20,5 [67.8] 3.0 -.006
3229} 45.9| '46.2 |61 | 1,035.6 22.4 [40.72| 5.5} .001
3231 33.7 1 :36.2| 31 385.6 10.7 [18.1} 18.1| .015
. §32411 3B.0| i27.81 24 | 3,279,6] 118.0 {23.8{ 4.0| -.015
- |3251) 24,1 20.5] 21 377.2 18.4 | 7.1] 13.4| -,030
3253 8.3| ' 7.8]60 97.4 12,5 | 5.2] 2.6| -.012
13255 11,21 111.3 | 47 233.3 20,6 | 8.2 3.,1| .00z
]3259] B.2| . 5.5{40 62,2 11.3 | 3.4] 2.1) -.066

*0nly industries with innovations are used in analyses.
. **Fercentage prowth 5.

aCDpcentratién Tatio.
Deross stocks per employee,

“Due to rounqing, large-firm and small-firm employment méy not

sum to tutaL.



3.8

SELECTED INDUSTRY STATISTICS--MANUFACTURING INDUSTRIES* (Cont.)

! ; (MILLION §) (1,000)
A (1,000) 977 {51,000 1977 ANNUAL
o . TOTAL GROSS . CAPITAL EMPLOYMENT ., EMPLOYEE
. |ste ' EMPLOYMENT §3] CAPITAL | INIENSITY |LARGE | SMALL [ GROWTHe&
.deope. | 1972 1977 e | sToCKS RATIOP  |FIRM .| FIRM [(1872-1977)}.
13261 9.6} ‘9.2 62 88.7 9.6 | 7.7{ 1.5| -.008
- {3262 5.9 7.3 71 37.3 5.1 | 5.8| 1.5| o047
132631 6,8 ‘4.7 68 25.0 5.3 | 2.6 2.1 -.062
 |32641 13,4 |- 11,4 | 48 148.9 13.1 | 8.6 2.8] -.030
3269 9.1 | 10.6| 19 62.2 5.9 2.1] 8.5 .,033
3271f 22.8 | 18.7 4 455.6 24.4 | 1.5|17.2| -,036
13272} 67.7 | 61.7 9 895,1 14.5 |16.7} 45.0| -,018
13273] 85,7 { 87.9 51 2,344,8 26.7 |15.7] 72.2} .005
32741 5.7 5,91 35 350.2 59.4 4,11 1.8 . Q07
3275| 11.2 | 9.5{ 79| 363.8| 38.3 | 8.5/ 1.0} - 030
3281 15.0 | 12.7 | 14 117.2 9.2 { 2.0/ 10.7| -.p31
3291 24.5 | 28.3| 58 436.7 15.4 |19.3] 9.0} o031
13292 21.0 | 13.9| 42| 285,2| 20.5 |[11.8) 2.1| - 068
3293} 27.7 | 33.0| 25 287.8 8,7 121.3111.7) .038
3295) 9.5 | Il.5} 27 459.6 40.0 | 7.5] 4.0 .o42
3296| 18.0 | 22.6| 72 604. 4 26.7 (19.9 2.7| .051
3297) 8.1 | 9.1} 46 272.5 29.9 7.6/ 1.5 025
3299F 6.3 1 7.7 | 37 156.2 20.3 2.9 4.8 | .044
3312[469.2 |441,9 | 45(28,170.6 63.7 [433.2 8.7 | -.012
3313 9.5 | 8,91 69 $75.6 75,9 B.2l .7| -.013
3315] 30.6 | 31.7 | 21 535.1 16.9 | 19.2112.5| .007
3316| 20.1 | 19.4 | 37 595.8 30.7 | 16.7) 2.7} -.007
3317f 23.6 | 27.8 | 24 655.8 23.6 |22.2f 5.6 | .036
3321(138.4 [138.8 | 34| 3,013.4 21.7 | 97.4) 41.4 .001
- |3322) 22,5 | 8.2 54 241.6 13.3 | 15.2] 3.0 | -.038
13324 11.2 | 10.5 | 56 68.5 6.5 7.1] 3.4 [ -.013
3325{ 46.7 | 54.8 | 26 801.5 14,6 139.9] 14,9 .035
. 13331} 17.2 | 13.1 | 87| 1,405.6| 107.3 |[12.8] .3 | -.048
‘133321 2.8 | 2.5 {100 §2.0 32.8 2.5 0 -.021
33331 6.3 | ‘4.6 81 251.3 54,6 4,5 .1 ]| -.054
- |3334f 25.6 | 28.6 | 76| 2,555.5 89.4 [28.6] o .023
33397 6.7 | B.6 | 56 570.0{. 66.3 | 7.7} .9 . 057
33411 17.8 | 18.9 | 22 539.0 28.5 9.1} 9.8 .012
3351 37.8 | 31.3 | 40 B65.3 27.6 |27.0| 4.3 | -.034
3353 31.3 § 31.4| 72]1,894.1 60.3. [ 31.0| .4 .001
3354] 27.7 | 26.5 | 38 452,0 17.1 |20.9] 5.6 { ~.008
3355 4.6 | 4.7 | 81 177.7 37.8 4.51 .2 . 004
. {3356| 18.1 | 17.2 | 42| 564,51 32.8 |13.3] 3.9 | -.010
{3357| 68.8 { 66.3 | 40} 1,592.1 24.0 {53.0{13.3 | -.007 |

f*Onl? industries with innovations are used in analyses.
**Percentage growth +5,

ZCongentration ratio,
bGross stocks per employee.

?Due to rounding, large-firm and small-firm employment may not
sum' to total. o '

s 'nl
g B



3.9

SELECTED INDUSTRY STATISTICS--MANUFACTURING INDUSTRIES* (Cont.)

(MILLION %) " (1,000)

{1,000) ‘ 1977 . {81,000). 1877 ANNDAL

: TOTAL GROSS CAPITAL EMPLOYMENT EFLOYEE
5IC EMPLOVMENT (%) CAFITAL . | INTENEITY PLARCE | SMALL | GROWTHA

|CODE 1972 1877 :' STOCKS RATIR FIRM FIRM [{1972=}977)
3361 | &5.7| 52.2 |23 605.7 ‘1.6 | 23.01 29.27 028
3362 15.4) 12.6 |16 120.3 9.5 4.0 B8.6] —,036
3369| 20.3| 17.3 {20 | 173.2 10.0 5.3 12.0f -.030
3398 17.2| 16.9 |24 262,53 15.5 3,7| 13.2| -.003
3399 7.90 9.0 |24 286.5 31.8 5.8 3.2 .o028
"13411{ 68,5 59.8 159 | 1901.4 31,8 {56,7| 3.1| -.025
34121 10.2} 12.4 |32 209.4 16.9 6.3 6.1 .043
34211 13.4} 14.9 |53 149.2 10.0 |10.2| 4.7 .022
3423 39.3}f 47.0 |25 451.8 9.6 | 30.4] 16.6] .039
3425 6.6f 7.6 |53 94,7 12,5 4.4 3.2] .030
3429 99.9f 99.2 |39 | 1054.4 10.6 | 72.2] 27.0] -.001
3431 11.2] 8.1 |54 | 111.7 13.8 é6.2f 1.9] ~,055
34321 18.6| 19.3 {33 207.1 10.7 |11.7{ 7.6] .008
3433 30.9| 25.8 |14 204.8 7.9 |13.5{ 12.3] -.033
13461 104.3] 95.4 10 852.7 8.9 | 32.2| 63.2] -.017
34421 70.7| 65.8 | 8 353.1 5.4 |29.1] 36.7| -.01l4
4431 93,0[123.5 |26 | 1430.5 11.6 | 71.8] 51.7| .066
13444 74,0 77.4 |10 677.1 8,7 |22.71 54.7 .009
. |3446| 20.9] 20.8 |17 143.0 6.9 7.8| 13.0] -.001
34481 12.5] 22.7 |22 230,9 10.2 }13.6f 9.1 .163
‘I3s449%F  19.5| 16.3 |28 167.6 10.3 9.6 6.7] -.033
3451 40.5| 43.8 | 7 579.3 13.2 7.0 36.8] .016
3452 60.1{ 60.9 |13 | 1034.5 17.0 | 39.3] 21.s8] .003
3462 34.3] 39.1 125 850,1 21.7 | 23.8| 15.3{ .028
3463 5.8 5.4 177 124,7 23.1 4.3 1.1} -.014
3465) 123.3|132.4 |65 | 2724,1 20.6 D07.8] 24.6] .015
3466 8.1 7.9 |53 137.9 17.5 | s&.0] 1.9] -.005
3469 92.0{103.2 | 9 | 1054.6 10,2 | 38,20 65.0] .024
34711 54.6{ 61.2 | 8 489.0 8.0 7.0l 54.21 024
3479 27.6] 32.3 |22 394.8 12,2 8.3 24.0] .034
3482| 13.9( 10.3 |86 186.2 | - 81.1 9.8 .5f ,052
34830 54,9 18.9 |52 55.1 2.9 |17.1] 1.8} -.131
3484 16.1] 17.5 |58 1R0.0 10.3 |15.31 2.2| .017
34891 24.6| 23.6 |48 66.3 2.8 '121.7] 1.9] -.008
3493 B.5| 8.2 {44 93.2 1l.4 5.0 3.2] -.007
3494 94.31108.7 |13 | 1324.3 12.2 | 82.4f 26.3| .031
34951 23.7} 21.7 |29 172.6 8,0 |10.2] 11.5{ -.017
3496 33.20 32.4 |10 295.3 2,1 9.1} 23.3| -.005
3497 5.4 9.4 {49 175.2 18.6 6.7] 2.7] .148

*0nly industries with innovations are used in analyses.
*%Percentage growth 5.

aCuncentraﬁion ratio,
bGross stoéks'per employee.

cpug to rounding, large-firm and small-firm employment may not
sum to total. '



SELECTED INDUSTRY STATISTICS--MANUFACTURING INDUSTRIES* (Cont.)

3,10

(MILLION §) {1,000)

(1,000} 1977 ($1,000) 1977 " ANNUAL

o TOTAL - GROEE CAPITAL -1 TEMPLOYMENT EBMELOYEE |
s1c - EMPLOYMENT ) CAPITAL INTERSITY |LARGE EMALL GROWTH*#

CoDE | 1872 .. 1977 c® | stocks | matro®  jFimd | FirM 097241911
3498) '17.5 | 28.2 118 300.3 10.6 14.6] 13.6 J122
|3599] 61.8 | 70.8 |13 636, 6 9.7 23.4! 47.4 L0729
3511} 46,2 40.8 | Be BG7.6 22.0 39.00 1.8 -.p22
3519} .69.9 ] 88.8 {49 | 1703,7 19,2 84,71 4.1 .054
35231104.6 131.3 | 46 | 1595.3 12,2 [91.3] 40.0{ o051
. [35241 20,7 19.6 | 30 207.8 10.6 15.8] 3.8 -,011
3531|133.8 | 155.3 ] 47 | 2537.0 16.3 [31.7] 23.6 .032
35332 21.3 | 31.4 137 318.9 10,2 24,21 7.2 .095
© [3533] 35.9 58.6 ] 30 945.8 16.1 49.4) ‘9.2 126
3534 15.0| 10.2| 52 95,7 9.4 6.9 3.3 -,064
3535 21.2 | 32,919 197.6 6.0 15.7| 17.2 L0642
3536 66.3 | 15.8 1|16 125.1 7.9 9.2| 6.6 -.006
3537{ 25.8 | 28.8 | 45 373.3 13.0 19.4] 9.4 .023
3541) 52,5 | 59.5| 22 739.8 12,4 40.3| 19.2 . 027
135421 24,1 ) 23.7 | 18 314.2 13.3 15.3| 8.4 -.003
3544| 97.8 |105.6] 8 | 1298.1 12.3 15.9| 89.7 .016
3545] 46.7 | 54.1 1 20 606.4 11.2 28,1 26.0 032
3546] 23,1 27.7 |50 286,0 10,3 25.4] 2.3 040
3547] 10.4 7.9 | 62 180,2 22.8 . 5.6/ 2.3] -.048
3549] '13.6} 19.4 |15 164.1 8.5 7.2 12.2 .0B5
35510 13.9 | 36.31| 14 341.8 9.4 18.41 17.9 . 028
3552| 32.7| 26.01 22 281.4 10.8 12,7] 13.3 | -.041
3553] 13.7 | 10.3 ) 35 100.4 9,7 4.0l 6.3 -.050
3554 15,3 | 16.4 | 40 155.5 9,5 6.9] 9.5 014
3555| 23.9{ 25.51| 40 276.4 10.8 14.6f 10.8 L013
3559 72.6) 70.61] 13 690.1 9.8 39.2{ 31.4 | -.006
43561] 55.51{ 63.0117 | 792.4 12.6 49.91 13.1 027
|3562] 50.9{ 50.6} 56 | 1107.7 21.9 | 46.2] 4.4| -.001
3563] 22,9 32.01} 45 358.6 11.2 27.8] 4.2 .079
35640 23.5| 28.01 17 207.5 7.4 17.3) to.7 ,038
13565 8.5 9.3 9 72.0 7.7 .51 8.8 L019
{3566f 22.5| 25.3} 29 465,0 18.4 16.7{ 8.6 .025
3567) 13.6| 15.21( 26 98.2 6.5 7.2] 8.0 .024
3568 27.7 | 32.51 26 472,9 14.6 25.11 7.4 .035
3569/ 37.0| 57.5] 10 457.9 8.0 24,5 33.0 J111
3573| 144.8 | 192.7 | 44 | 2237.2 11.6 |165.1] 27.6 . 066
3574 22.5| 17.11( 59 164.9 9.6 14.8 2.3 | -.048
3576 6.7 7.11 50 49,7 7.0 4,71 2.4 012
5.5 42,41 60 574,1 13.5 37.41 5.0 046

L RER3579

%0nly industries with inmovations are used in analyses.
**Percentage growth 5.
***As of 1972 Census, 3572 and 3579 data are combined.

oo a
) Concentration ratio.

bGross stocks per employee.

C ] ) :
- "Due to rounding, large-firm and small-firm employment may not

sum to total.
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. SELECTED 1NDU$TRY STATISTICS--MANUFACTURING INDUSTRIES* (Cont.)

i (MILLION §) - {1,000)

{1,000) N 1977 (51,000 |° 1977 ANNUAL

. TOTAL GROES CAPITAL EMFLOYMENT EMFLOYEE

3 {4 EMPLOYMENT (€3] CAPITAL | INTENSITY {LARGE | SMALL | GROWTHW: j

CODE | 1872 | 1977 ¢ ] srtocks' | matiob  [FIRM | FIRM |(1972-197%)
35811 10.5 8.8/ 46 69.8" 7.9 5.9) 2.9] -,032
13582 4.8 4.6 |46 21.2 4,6 1.6] 3.0| ~.po8
3585] 150.8[ 138,641 [1,576.6 83,5 |114.1) 24.5} -.;16
3586 7.2 7.4 (50 56.1 7.6 6.0] 1.4 -.006
3589  24.4]0 32,111 178.0 5.5 {16.2] 15.9( .063
3592 26.7p 32.2 52 419.8 13.0 28.9" 3.3] 041
3599] 157.8/190.5] 2 |2,117.2 11,1 14.7{175.8 .041
3612| 46.8]: 43.3] 56 448,3 10,4 37.2] 6.1] -.015
3613 69.2/: 72,01 51 538,9 7.5 60.2] 11.8| .008
36211 90.3( 1 96,9 |42 |1,045.3 10.8 83.0[ 13.9( .015
36221 51.1}: 55.4 } 42 354.6 6.4 42,4} 13.0] .017
[3623]  15.517.5} 47 165.8 %.5 111.5 6.0 .026
3624 11.3(:12.1 (80O 369.4 30.5 9.9/ 2.2{ .014
362% 20.21'16.5] 28 139.4 B.4 [10.4] 6.1] -,037
3631 23.3:25.4 |51 218.3 8.6 22.7) 2.7| .018
36320 34,1 :35.8(82 367.4 10.3 34.8/ 1.0 .00
36331 23.6:19.4 | 89 265.2 13.7 |18.9 .51 -.036
13634 51,3 47.3] 46 329.5 7.0 | 40.7] 6.6| -.016
- 136350 11.2| '10.4 | 83 106.2 10,2 ©.3] 1.1| -.014
{3636 5.3 i B,2183 90.3 11.0 7.00 1.2| .109
3639 14.00 115.7 | 52 148.5 9.5 14.3] 1.4( .024
13641  31.5 128,71 90 457,2 15.9 26.8] 1.9| -.018
36430 50.4 ,43.9( 26 340.6 7.8 34.70 9.2] -.026
13644 25,7 125,81 25 281.5 10.9 20.8{ 5.0 .001
3645 26.% 23,71 25 81.4 3.4 9.5/ 14.2] -,p021
113646 18,8 i15.6| 30 126.7 8.1 8.1 7.5| -.034
3647 - 13,8 i14.5 [(D) [ 232.5 16,0 12.2] 2.3 .013
3648 12,7 '12.8 | 25 121.4 9.5 . 7.4 5.4| .002
13651 86.% 764.6( 51 474.5 6.4 |59.0] 15.6] -.028
|3652)  20.3 !23.1| 48 150,6 6.5 |14.1] 9.0 .028
3661) 134.4 124.4 (D) |1,489.3 | 12,0 pi17.1 7.3| .024
36620 319,73 334.1 1 20 {2,248.8 6.7, [289.7] 44.4| .009
3671 11.4 36,7 58 482,0 13.1 34.0] 2.7 .444
3673 20.5 28.9f - - - - - 082
13674]  97.4 114.0] 42 j1,932.2 | 16.9 N00.9| 13.1| .03
3675  27.4 28.9 ] 47 187.1 6.5 23.8] 5.1 . 009
3676/ 20.§ :21,3)38 | 170.7 8.0 |18.3 3.0 .o0B
3677 24.3 20.7]| 20 68.5 { 3,3 8.2} 12.51 -.029
3678 18.1 26.0] 45 255,1 9.8 |21.4] 4.6| .087
3675 100.3 125.9{ 29 {1,258.5 10.0 | 65.5{ 60.4 | .051

‘*Dhly industrﬁes with innovations are used in analyses.
**Percentage growth 45.

a, - .
. Concentration ratio.
bGrqss stocks per employee.

cDue to rounding, large-firm and small-firm employment may not
gum to total.
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' SELECTED INDUSTRY STATISTICS--MANUFACTURING INDUSTRIES* (Cont.)

I TR ; (MILLICR $) - (1,000}~ ‘

{1,p00) 1977 {51,000) 1977 ANNUAL

N © TOTAL ¢ CROSS |- CAPITAL EMPLOTMENT, | BMPLOYEE
51 |°  EMFLOYMENT (1) CAPITAL | INTENSITY |LARGE | SMALL | CROVIRe#

‘ CODE | 1872 1877 c“ STOCKS RATID FIRM FIRM {(1972-15977)
13691} 22.1 | 25.9|57 | 429.6 } 16.6 | 22.8 3.1 . 034
3692( 8.4 | 1l1.07| 87 139.7 12.7 9.3] 1.7 ,062
. |3693] 12.1| 30.9] 32 210.8 6.8 25,0 5.9 311
13694| 57.9| 63.8]| 62 847.9 13.3 53.3| 10.5 020
- 13699] 19.3| 20.7| 27 165.1 8.0 8.2112.5 015
3711}'339.2 | 343.6 | 93 | 5208.9 15.2 [340.0| 2.7 .003
3713) 42.6 | 34,8 33 230.5 6.6 15.7]19.1 | -.037
37144 400.9 | 450.7 | 62 | 9196.7 20.4 [B0B.8} 41.9 .025
o [3715] 24.71 28.1] 43 176.8 6.3 18.5] 9.6 . 028
137211 231,81 222.7 | 59 | 1660.3 7.5 f[i9.8] 2.9| -.008
37241104.7 1106.1 | 74 | 1472.1 13.9 95.6] 10.6 .003

3728/ 102.2 } 102,01 45 986.3 9.7 87.3f 14.7 | -.0004
3731| 144.6 [ 176.4 | 43 | 1269.1 7.2 N54.4] 22.1 044
3732) 40.6 ) 143.8] 11 136.7 1.0 52,1 91.7 . 508
3743] 50.8 % 56.3| 52 638.6 11.3 51.5| 4.8 022
3751 17.6} 15.6| 66 117.1 7.5 10.6] 5.0 =-.023
3761| 118.4 | 94.01 64 703.8 7.5 '{93,8] .2 -.041
3764] 20,81 18.61{ 69 217.7 11.7 18.4 .2 .190
3769{. 20.9 7.2 76 63.6 8.8 6.3 .9} -.131
37924 37.1| 26.3| 31 77.9 3.0 12.2| 14,1 | -.058
3795 5.9 12.4) 87 70.8 5.7 11.6 .8 .220
3799| 16,1 | 10.3| 35 98.7 9.6 4.0 6.3 | -.072
a811| 36.7 | 42.3] 25 279.5 6.6 27.3| 15.0 .031
3822 30.7| 39.0| 59 197.5 5.1 3.1 4.9 . 054
38231 35.6| 46.5| 32 279.1 6.0 |36.2{10.3 . 061
3824). 8.8 15.9] 43 144.1 9,1 |13.7} 2.2 .161
3825} 54.7| 66.5| 33 392.8 5.9 50.6] 15.9 043
- |3829}. 24.6| 32,3} 25 181.0 5.6 20.8] 11.5 . 063
|3832] 18.8| 30.0] 30 209.8 7.0 |18.9f11.1 W119
3B41| 34,5 43.2) 32 316.9 7.3 31.5)11.7 .050 .
3842| 43,9| 53.9| 38 389.3 7.2 136.0]17.9 046
3843] 12.4| 16.3| 33 92,0 5.6 9.2 7.1 .063
3851 26.6| 30.0| 45 210.4 7.0 |18.9111.1 .026
3861 96.0| 111.7] 72 | 2677.6 24.0 [98.7}13.0 .033
3873 30.8} 31.5| 58 158.1 5.0 |25.5{ 6.0 . 005
13911 32,61 42.1] 18 161.0 3.8 11.71| 30.4 058
3914 13,14 10.8] 51 97.6 9,0 7.3 3.51 ~.035
3915 8.0 8.3{17 47.0 5.7 1.6| 6.7 , 008
39310 24.5% 25.2] 31 104.7 4,2 |18.4]| 6.8 .006

#X0nly industries with innovations are used in analyses.
**Percentage growth 5.

f-aEDncentration ratio.
bGruss stocks per employee,

cDue to rounding, large-firm and small-firm Emplo§ment ﬁay not
- oEvm o Eatral



3.13

$ELECTED INDUSTRY STATISTICS~-MANUFACTURING INDUSTRIES* (Cont.)}-

: (ILLION $))| (1,000)
(1,000 1977 (51,000 1977 | AwNUAL
TOTAL: GRODSS CAPITAL EMPLOYMENT EMFLOYEE
sTC EMPLOYMENT - | (%) | CAPITAL | INTENSITY |LARGE | SMALL { GROWTH®&
CODE | 1972 1977 e STOCKS raTiOP . {FIRM | Firw  fie72-1977)
39421 10.2 | 9.1 (37 | 47.0 26.6 | 3.4) 5.7f -.022 {7
13944 81.5 53,1 34 396.3 7.5 (36.1117.0 | ~.027
©[39491 61.0 | 57.2 21 402,7 7.0 |28.1]1 29,1 -,012
13951 10.9 |13.2 |50 | 143.2 10.8 | 6.5| 6.7. ..042
3952 7.1 6.6 |49 47.6 7.2 3.7 2.2 -.014
139531 8,1 | 7.4 |29 37.7 5.1 | 1.5| 5.9 -.017
139551 5.7 | 4.6 |47 42.3 9.2 | 2,1| 2.5 | ~.039%
§3961 21.4 | 25.0 | 23 63,1 2.5 | 7.6} 17.4 . 034
3962] 4.8 5.0 38 16.3 3.3 6] 4.4 . 008
39631 4.0 3.2 |35 24.3 7.6 B 2.4 | -.040
3964 20,2 | 17.7 50 | 209.4 11.8 j10.e}| 7.1 | -.025
13991} 17.5 | 16.5 20 110.0 6.7 6.2110.3| -.011
39931 49.8 |49.7 6 | 247.7 5.0 | 4.4 45,31 =-.0004
139951 14.8 |12.0 |36 82,3 6.9 4.3} 7.7 | -.038
'13996¢ 5.8 6.4 |90 | 172.1 26.9 | .01 .4 .02
39991 65,1 |67.3 |18 | 425.7 6.3 |21.9]45.4 007

*0nly industries with innovations are used in analyses.
 **Percentage growth #5.

“Concentration ratio.
PGrusa stocks per employee,

“Due to rounding, large-firm and small-firm employment may not
gum to total. '

" SOURCE: 1872 and 1977 Census of Manufacturers; Special Report
e F ke Comez Buresa1 to the 1.2 8mall Buesiness Adminiztration;
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v ; Appendix 3A
- SELECTED INDUSTRY STATISTICS--SELECTED NONMANUFACTURING INDUSTRIES ;F%ﬁ§
; (WILLICK §) (1,000)
(1,000) . 1977 ~(51,000).__F. __1977 . ANRUAL
L TOTAL ' GROSS CAPITAL EMPLOTMENT EMPLOYEE
51C MLUY?@!ENT CAFITAL INTENSITY JLARGE | SMALL | GROWTE®
CODE 1872 1977 STOCKS RATID FIRM FIRM [(1972-1977)
0161{ NaA 'NA NA NA NA NA NA
" {0173}] NA | WA NA NA NA NA NA
fo179] wA | ma NA NA NA NA NA
1021; 36.4 | 33.1(2197.6 | 66.4 [25.7| 7.4 -,018
1031 7.7} 7.1 ) 208.7 27.1 0 7.1| =-.016
1311)116.6 | 139.7 NA NA 39.4 (100.3 .04
1382 9.8] 17.8] 234.8 13,2 0| 17.8 163
1389 58.2| :99.3| 2114.6 21.3 8.8 90.5 141
1422 30.0) 29,1 |1413.3 48.6 NA NA -.006
:.|1452 9% 01,3 40.4 31,1 NA NA 089
. 11473 - N N NA NA 0 .71 -.025
1629 286.2 | 412.7 303,3]109.4 .088
1761 WA | WA NA WA NA
(4212 KA NA
142183 NA | Na
(4222 NA INA
4311} NaA INA
4411  NA | NA
4613 NA | NA
14783 NA NA
14811 NA | NA
4899 NA NA
49221  NA NA
4923 NA NA
1493 NA | NA _ Y v \ ]
5019 246,21 235.7 , 45.3{190.4| -.008
5043 36.0 | 14.2 ‘ | NA | NA | -.121
5051/121.3 [ 189.6 -.113
5063[136.3 | 99.5 -.054
50647 62.7 | 42.7 - -, 064
5065 58.1{ 52.1 12.4 39.7 -.021
50741 61,5 72.7 NA NA -.036
150811183,5 | 92.9 62,4 30.3 -.099
|5082] 67.4 | 76.1 16.4 59.77 .026
'|5084] 137.2 §129.5 _ , 33.1 95.8 -.018
5085/ 123.8 [ 110.5 ‘ NA | Na -,021
5086 89.9 [ 92.5 .006
[5099] 36.3( 36.3 l l 0
5111 28,4 | 24,2 . =.03
51221 87.6 | 62.2 29.4 33.d -.058
5133 42.0) 31.2 NA | Na -~.051
5141{ 101.3 | 110.2 .018
51421 29.3] '31.8 .017
{5143 s53.2| 26.8 ~.099
. {5346 15,5 16.7 .015
5147 8s5.4] 9.6 r Y -.037

__ﬂ*Percentage grn%th 5,
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.SELECTED INDUEfRY STATISTICS=--SELECTED NONMANUFACTURING INDUSTRIES (Cdnt.)ml.._

. (MILLION §) {1,000}
{1,000) 1877 {51,000) 1977 ANNUAL
| TOTAL GROSS CAPITAL EMPLOYMENT PMFLOYEE
sic ‘R'FPLDY.‘-E:\'T CAP1TAL INTEREITY |LARGE SMALL GROWTH*
rope | 1%72 1577 STOCKS RATIO F1RM FIR® [(1972=1%77)
15149 140.6 | 75.0 NA NA NA A | =092
5161l 77.9] 32.9 | -.064
5172 41:8} 43.7 ,009
5191 130,11} 121.3 -.014
15199 22.9| 15.8 -.062
15190 148.8] 123.3 -.034
[531% NA | WA \ v v Y| ¥
541%] N& | mNa NA NA NA | WA . NA
5941| NA 76.9 " NA
59611121.9 | 126.2 1 007
6059] NA | WA NA
6145 NA | NA
le211] wA | NA
f6311| A NA
6399 %A | Na
6519] NA NA
© |6711] WA NA i Y
17011(711.1 | 894.1 _ £45.1] 294.00  .05)
7213{ 65.6 | 61.4 25.3 1 -.012
7299| NA NA N

‘ . NA
|7362{179.1 [ 331.5 .170
7372] NA | WA
17374] wA | NA

7379] NA | WA

7391 72.5} 48,5 26.2| 22.% -.066

«—F B8
e

7392{143,2 | 208.8 28.1| 180,7] .092
17393212.0 | 279.9 | 143,9) 136,00 .D&4
7395) 44.4 | 64.3 o 29.4 3&.9i .09
7397| 22.5% 25.3 4.3 20.9 .025
17399] NA NA NA NA NA

7813] 16.9 | NA
7819} 12.01 RA
8911|292.6 | NA :
8931 NA NA Y Y

*Percentage growth 5.

SOURCE: 1972 and 1977 Census of Mineral Industries; 1972
. and 1977 Census of Selected Service Industries;
1972 and 1977 Census of Retailers; 1972 and 1977
' Census of Wholesalers; Special Report of the Census
. Bureau to the U.S., Small Business Admipistration;
« TFG calculations.
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e Appendix 4

DISTRIBUTION OF INNOVATIONS
BY
FOUR-DIGIT SIC CODE



,$1C CODE

© 0161 -
Q173
179
1021
1031
1311.

138z
1389

1422
1452
1473

© 1629
176X

2011
2013

. 2016
2017
© 2022

“ zbés\ ’
2076

2032
2033
| 2034,

"~ 20
2037 -

| "2038
" 2041

. 2043
©, 0 2D45
., 2046
2047

L2048

4.2

DISTRIBUTION;DF INNOVATIONS BY FOUR-DIGIT BIC CODE

DESCRIPTION
Vegetables and melons
Tree nuts |
Fruits and tree nuts, nec

. Copper ores

Lead and zinc lores

Crude petroleum and

" natural gas:

0il and gas exploration
services

0il ‘and gas f%eld sarvice

nec i
Crushed and broken limestone
Bentonite i

. Fluorspar

Heavy cnnstrudtion, nec
Roofing and sheet metal work

Meat packing plants

Saugages and other prepared
meats 5
Poultry dressing plants

‘Poultry and egg processing

Cheese, natural and
processed |

Condenzed and;evapnrated
milk :

Filuid Milk

.Canned speciaﬁtieg
Canned fruits ‘and vepetables

Dehydrated fryits and
vegetables, soups

‘Pickles, sauces, and salad

dressinge |
Frozen fruits and vegetables
Frozen apeciaﬂties
Flodr and other grain mill
products ,
Cereal breakfast foods

Blended and prepared flour

. Wet corn milling

Dog, cat, and other pet food
Prepared feeds, nec

INNOVATIONS
LARGE  SMALL NOT
FIRM FIRM  ALLOCABLE
2 0 '
1 0
1 0
1 0
6 0
36 1
10 - 0
11 0
1 )
0 1
17 0
24 2
0 1
1 2
0 3
8 1
1 2
17 1
o 1
14 0
1 0
4 1
2, 1
1 1
4 1
9 1
4 1
5 2
0 2
6 0
0 0 1
3 2

TOTAL

~ O

11

>
Wik g~ -

[ L AN =

b
nooO

e O



2081
2052

. 2061

2062

.. 2086
2074

2075
2079

2082
. 2085

2086

2087

- 2092

2098 -

' 2099

2111

Too-2211
12221

2231

9241

- 2258
2295

2311

. 2328
.. 2381

2392

L7394

. 2399

2421

© 2431
2441

. 2499

2511

- 2514

9531 .
2522

2831

! 4.3

Bread, cake, and related
products f'

Cockies and' crackers

Raw cane Bugar

Cdne supar refining

Chocolate and cocoa products

Cottonseed oil mills

Soybesn o0il mills -

 Shortening and cooking oils

Malt beverages
Distilled liquor, except
brandy
Bottied and canned soft drinks
Flavoring ektracts and
sirups, neg
Fresh or frézen packaged fish
Mataroni and spaghetti
Food preparations, nec
Cigarettes
Weaving milis, cotton
Weaving mills, synthetics
Weaving and finishing
mills, wool
Narrow fabric mills

- Warp knit fabriec mills

Coated fabrics, not rubber-
ized ;

Men's and bpys' suits and
coats '

" Men's and boys' work clothing
. Fabric dress and work gloves

Housze furnikhing, nec

Canvas and related products

Fabricated textile products,
nec .

Sawmille and planing mills
‘general |

Millwork | ~

"Nailed woodi boxes and shook

Wood products, nec
Wood household furmniture

" Metal household furniture

Wood office furniture

‘Metal office furniture

Public building and related
furniture. ‘

INNOVATIONS
LARGE  SMALL NOT

FIRM  FIRM  ALLOCABLE
0 3

1 0

3 0

4 0

1 0

2 0

1 1

& 0

5 0

5 0

2 0

4 24

8 11

0 1

5 12

9 0

1 0

1 1

1 1

0 2

0 1

0 2

3 1

2 0

0 1

0 2

0 6

4 0

1 0

4 0

0 4

1 1

2 1

0 5 1
1 1

25 3

1 4

TOTAL
3
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* BIC CODE

L .255)
2542
. 2591

2880
2611
€21

<2631

. 2641
2843
2645 "
2647

2648

2649
'+ 2651
. 2652
2653
- 2654
| 2661
c 27
2721
2731
2741
2751 .
3757
2761

L2971

2782

' 2812
2813
2816
2819

- 2821
. 3822

DESCRIPTION

Wood partitions and fixtures

Metal partitione and fixtures

Drapery hardware & blinds &
ghades !

Furniture and fixtures, nec

Pulp mills

Paper mills,. except build-
ing paper

Paperboard mllls

Paper coatink and plazing

Bags, except textile bags

Die-cut paper apd board

Sanitary paper preducts

. Stdtionery products

Converted paper products, nec
Folding paperboard boxes
Set-up paperboard boxes

. Corrugated and solid fiber

boxes

" Banitary food containers

Building paper and board
mills ,

Newspapers |

Periodicals |

Book .publishing

Miscellaneous publishing

Commercial printing,
letterpress

Commerecial pﬁinting.
lithographic

Manifold business forms

. Greeting card publishing
‘Blankbooks and loogeleaf

binders !
Alkalies and chlorine
Industrial gases
Inorganic pigments

.-Indus;rial inorganic

chemicale, nec
Plastice materials and resine
Synthetic rubber

4.4

INNOVATIONS
LARGE EMALY. NOT
FIFM FIRM - ALLOCABLE

2 2
5 10
2 )
0 7
1 0
10 0
4. 0
4 2
5 0
2 0 1
0 2 1
1 0
13 1
1 2
0 3
2 0
2 0
4 0
5 0
0 1
3 0
0 1 1
3 1
0 4
1 0
1 0
2 2
4 0
7 2
5 - 1
32 8
30 15
0 4
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" .81¢CODE

- 2831
2833
2834

© 2841

L 2R42

- 2843
2844
2851
2861
2865 -
2869

2879
2891
2892
2893

2895
2899

C 2911
..2952
. 2992
_3p11
L3041

3069
" 3079
3142
3143
" 3161
- 3199
‘3211
3221
3229
- 3231
3261
- 3264
3775
3291
© 3293

3295
3296
3209

4.5

‘nec .

INNOVATICONS
o . LARGE SMAIL NOT
DESCRIPTION FIRM FIEM ALLOCABLE
Biological products . 1 4
Medicinals and botanicals 27 5
Pharmaceutical preparations 120 13
Soap and other detergents 7 4
Polishes and sapitation poods 13 19 1.
Surface active agents 2 10
' Toilet preparatioms 41 18
Paintz and allied products 6 11
Gum and wood chemicals 1 3
Cyelie crudes and intermediates 1 1
Industrial 'organic chemicals, 17 3 1
nec '
Agricultural chemicale, nec 24 0
Adhesives and sealants 7 11
Exploaives 1 0
Printing ink 1 2
Carbon black 1 0
Chemical preparations, nec 11 7
Petroleum refining 14 0
" Asphalt felts and coatinge 0 2
Lubricating olls and preases 0 8
Tires and imner tubes 11 0
Rubber and plastics hose and 2 a
belting
Fabricated Tubber products, nec 5 4
Miscellaneous plastics products 22 82 3
House slippers 0 1
Men's footuwear, except athletic 1 0
Luggage : 0 1
Leather goods, nec 0 3
Flat glass | ' 12 0
- Glass containers 6 0
Pressed and blown glass, nec 11 2
Productsz of purchaged glass 2 4
Vitrecus plumbing fixtures 0 1
Porcelain electrical supplies 5 1
Gypsum products 1 0
Abrasive products 0 3
Gaskets, packing and sealing 2 3
cdevices
Minerals, ground or treated 0 1
Mineral wood 2 1
Nonmetallic mineral products, 0 2

TOTAL

32
133,
11
33
12
59
17

21

24
18

18
14

11
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©3312

. 3315
.. 3316,
73317
3321
3325
L3331
3334
.+ 3339

‘3351

13357

L33l
3362

3369
3398
33499
- 3411
. .3421
. 3423
3425
3429
-3431
3432

3433

3443
3443

3444
. 3446
. 3448

. 3449

3451

3452

. 3462
3483,

. 34869
3471

. 8teel foundries, nec
Primary aluminum

.Copper rolling and drawing
_ Nonferrous wire drawing &

Brass, bronze, and copper

- Metal heat treating
"Metal cans
. Hand and edge tools, nec

Hardware, nec
- Metal ganitary ware

" Metal doors, :sazh, and trim

Sheet metal work

. Prefabricated metal buildings
" Miscellaneoug metal work

' Screw machine products
'Bolts, nuts, rivets, and

4.6

INNOVATIONS

LARGE

SMALL ~ NOT
FIRMS ALLOCABLE

DESCRIPTION _ FIRMS

Blast furnaces and steel mille 10
Steel wire and related products 0
Cold finishing of steel shapes 3
Steel pipe aﬁd tubes 0
Gray iron foundries

ot
L%,

Primaty coppér

Primary nonferrous metals, nec

—
O WO W

ingulating '
Aluminum foundries

[ B

foundries
Nonferrous fogundries, nec

Primary metal products, nec
Cutlery:

Hand saws and saw blades

= 8]
oo OO MNP o

Plumbing fittings and brass
goods

Hedting equipment. except
electric

W

Fabricated plate work (boiler 2
shops)

Architectural metal work

NMHCWO H

washers

Iron ‘and steel forgings
Automotive stampings
Metal stampings, nec
Pldting and Polishing
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INNOVATION
) : ; LARGE  SMALL NOT
S1C .CODE DESCRIPTION FIRM FIRM  ALLOCABLE TOTAL
"_.;3h791. Metal coating and allied 0 3 ' 3
: ' gervices '
3483 Ammupnition, exc. for esmall 21 0 21
o 'arms, nec : '
3494 ' Valves and pipe fittings 20 33 1 54
3496 Misc. fabricated wire products 4 2 . , 6
3498  Fabricated pipe fittings 0 5 5
3499  Fabricated metal products, nec 12 17 6 35
3511 Turbines and turbine generator 7 2 9
: " sets '
' 3519 Internal combustion engines, 13 2 ‘ 15
: . nec
3523 Farm machinery and equipment 13 17 30
3524  Lawn and garden equipwment 2 2 4
. '3531 Comstruction machinery 11 10 21
3532  Mining macHinery 0 7 7.
3533 0il field machinery ' (o 2 2
, 3534 Elevatorsz and moving stairways 3 3 6
'« 3535 Conveyors and conveying equip- 4 17 1 22
‘ ment '
. 3536 Hoists, cranes, and monorails 1 9 _ 10
-3537 Industrial ‘trucks and tractors 13 20 33
3541 Machine tools, metal cutting 18 7 25
© . types
3542 Machine tools, metal forming 1 4 5
L types : T :
3544  Special dies, teools, jiges & 0 ] 1 7
.+ fixtures
3545  Machine toaql accessories 1 5 6
3546  Power driven hand tools - 14 7 21
3547 Rolling mill machinery 1 0 1
' 3549 Metalworking machinery, nec 3 3 6
3551 Food products machinery 37 12 1 50
3552 Textile machinery 11 13 24
3553 Woodworking machinery : 3 0 3
. 3554 Paper indudtries machinery 6 1 7
.. 3555 Printing tr¥ades machinery 6 13 . 1%
3559 . Special industry machinery, 43 21 64 -
L nec . : '
© 3561 Pumps and pumping equipment 18. 16 o 34

3562 Ball and roller bearings 0 4 B 4



S1C CODE
3563,

- 3564 .
3566

3567 .

3568
13569

- 3572
3573

o 3574

3576

3579
3585

| 3586

- 3589

3592

3599

‘3612

-"3613

:3621'

362
362

3624,

3629

3631
© 3632

3633
3634

3635 -

3636

4.8

- Bewing machines 1

TNNGVATIONS
| LARGE SMALL NOT
DESCRIPTION FIRM FIEM ALLOCAELE TOTAL

Air and gas compressors 2 5 7

BPlowers and fans 10 ] 18

Speed changers, drives 4 3 7

and gears |

Industrial furna:es and ovens 12 9 21
Power transmi;slon equipment, 4 7 11

nec

'General industrial machinery, 54 13 67
. nec !

+ Typewriters | 0 59 59
Electronic~computing equipment 158 227 10 395
Calculating ahd accounting 9 1 10

machines '

Scales and balances, exc. 4 21 25
" laboratory ! : :
- 0Office machines, nec 67 10 77
‘Refrigerationiand heating 10 14 1 25

equipment |

‘Measuring andi dispensing 0 2 2

pumps

Service 1ndustry machinery, 2 19 21
. nec

Carburetors, plEtOnE, rings, 1 0 1

- valves
. Machinery, extept electrical, nech 12 17
‘Transformers ' 5 11 4 20
‘Bwitchgear and switchboard 15 6 21

apparatus

'‘Motors and generators 39 10 49

Industrial controls 15 46 61
Welding apparatus, electric 2 4 6

Garbnn and graphite products - 2 0 _ 2
Electrical 1ndustrial apparatus, 0 5 3

nec

. Hougehold cooking equipment 2 2 4
Household refrigeraturs and 0 1 1

) freezers
Household laupdry equipment 1 0 1
‘Electric houa%wares and fans 47 6 53
Household vacuum cleaners g g



" $IC' CODE

L 3641 -
3643
3644

3645
3651
" 3661

3662

. 3673
3674

3675
3676
3677

3678,
3679
3691
3692

3693

- 3699

U371
3713
3714 -
3721 -
3724
3728

3731
3732

T 3743

3751

.. 3761

3764

4.9

parts

INNOVATIONS
: LARGE  SMALL NOT
DESCRIPTION FIRM FIRM ALLOCABLE
Electric lamps 0 3
Current-carrying wiring devices 2 3
Nencurrent-carryving wiring -0 1
‘devices |
Residential lighting fixtures 2 0 :
Radio and TV receiving sets 35 4 1
Telephone amd telegraph 2 7 3
apparatus ;
Radic and TV communication 23 72 2
- equipment .
Electron tubes, transmitting 0 5
Semiconductore and related 91 29 2
devices !
Electronic capacitors 3 0 2
'Electronic resistors 0 3
Electronic coils and trans- 0 3
. formers
Electronic connectors 0 3
Electronic components, nec 54 73 1
Storage batteries 22 0
Primary batteries, dry and wet O 1
X-ray apparatus and tubes 17 10
Engine electrical equipment 3 0
Electrical equipment & 3 7
" sgupplies, nec
Motor vehicles and car bodies 29 1
Truck and bus bodies 12 0
Motor vehicle parts and 22 6
‘accessories
Aircraft 31 1
Aircraft emgines and engine 4 0
parts !
Aircraft equipment, nec 9 3
Ship building and repairing 5 0 2
Beat building and repairing 2 0
' Railroad equipment 2 0
Motoreycles, biecyeles, and 2 0
parts .
Guided missiles and space 14 0
vehicles |
Space propulsion units and 1 0

TOTAL

= 4 W

40
12

157

122
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SIC CDDE

3769
3792
. 3799
38n

3822
3823
U 3824

© 3825
”s“3329n

3332‘
3841
3RG2
- 3843
" 3851
3861

3914
3944

3949

. 3951
- 3952
. 3953
-, 3964
© 3951
. 3993
"3999
4712
4213
£222
. 4311
4411
4613

4.10

INNOVATIONS
] " LARGE SMALL  NOT
DESCRIPTION FIRM FIRM  ALLOCABLE
~Bpace vehicle equipment, nec 0 1
Travel trailers and campers 1 0
Transportation equipment, nec 0 5
Engineering & scientific 43 83
instruments
Environmental| controls 22 10
Process control instruments 68 93 4
Fluid meters land counting 6 10
devices 5
Instruments to measure : 28 47 2
electricity
Measuring & dontrolling 3 45 4
devices, nele
Optical instﬁuments and lense=s 12 21 1
~Surgical and medical instru- 30 36
ments '
Surgical appriances and supplies30 33 4
Dental equipment and supplies it 2
Ophthalmic goods 9 2
_ Photographi¢|2quipment and 79 9
supplies. |
Silverwave and plated ware 3 0
Games, toys and children's 3 0
vehicles |
Sporting and.athlet1c goods, ‘5 15
nec |
" Pens and mecHanical pencils 4 0
" lead pencilsiand art goods 1 o}
 Marking devices 0 6
Neadles, pins, and fasteners 2 1
Brooms and brushes : 0 7
. 8igns and advertising displays 1 2
Manufacturing industries, nec 11 3
Local trucking, without storage O 1
Trucking, excdept local 1 0
Refrigerated warehousing 0 2
' VU,8. Postal dervice 1 0
Deep sea foreign transportation O 1
ERefined petrdleum pipe lines 2 0

12

TOTAL

i =

32
165
16
77
52

34
66

67

11
88
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STC CODE

4783
4811
4899

4922

C 4923

4951

.- 5013
- 5043

5051
5063
. 5064

, 2065
3074

. 5081
1, 5082
5084

- 5085
' 5086

5099
5113
5122

5133
5141
5142
. 5143
5146
8147 .

DESCRIPTION -

Packing and ‘crating

Telephone communication

Communicaticon services, nec

Natural gas transmission

Gas transmission and-dis-
tribution -

Eléctric and other services,
combined

Automotive p?rts and supplies

Photographic equipment and
supplies

"Metals servigce centers and

pffices

Electrical apparatus and
equipment

Electrical appliances, TV
and radios

Eléctronic parts and equipment

Plymbing & hydronic heating
supplies

Commercial machines and -
equlpment

Constructicn' and mining
machinery '

Industrial machinery and
equipment

Industrial supplies

Professional | equipment and
gupplies

Durable goods, nec

- Printing and writing paper

Drugs, proprietaries, and
sundries

 Piece goods |

Groceries, general line
Frozen fooids:

‘ Dairy‘producﬁs
. Fizsh and szeafoods

INNOVATIONS
LARGE SMALL  NOT
FIRM _FIRM ALLOCABLE
0 1
4 0
1 4
5-° 0
8 0
1 o
5 0 1
4 3
2 3
6 9
15 3
22 2
1 1
2 8
0 2
0 10 1
0 4
2 12 1
0 - 3
v
1 2.
. D ’_ 2 s
1 0
0" 1
C3 g
1 1
0 1

Meats and meat products

4.11

TOTAL
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4,12

INNOVATIONS
- | \ LARGE  SMALL . NOT |
SIC CODE DESCRIPTIDN FIRM FIRM  ALLOCABLE TOTAL
5149  Groceries and related products, O 4 4
.7 . nec
. 5161 - Chemicals and allied products 4 0 4
5172 Petroleum progucts, neg 1 0 1
5191  Farm supplies: 1 0 1
. 5198  Padnts, varnishes and supplies Q 2 2
. 5199 Nondurable gobds, net¢ 0 2 2
. 5311 Department stores 1 0 1
'+ 5611 Grocery stores , 2 y 2
5841 ' Sporting goods and bicycle 2 0 2
. . shops :
» 5961 'Mail order houses : 4 0 &
'6059° Functions related to banking, 0 1 1
e nec
6145 Licensed small loan lenders 4 0 4
' 6211 Security brokers and dealers 0 1 1
- B311 . Lif insurance, 0 1 1
"~ 6399 Insurance carriers, nec 1 0 1
6519 Real property. lessors, nec 5 0 ‘ 5
.. 6711 Holding offices 58 11 8 77
" 7011 Hotels, motels, and tourist 1 L@ 1
) | CQUrts
7213 | Linen supply ° 5 0 5
17299  Miscellaneous personal services 1 0 1
. 7362  Temporary help supply services O 1 1l
© 7372 Computer programming and 9 7 1s
o .. software : _ -
. 7374  Data processing services 7 3 12
7379 Ccmputer-related services, nec 15 1 16
' 7391  Research & develnpment labor- 5. 10 1 16
- - atories _
'7392 Management and public relatiuns 1 2 3
7393 Detective and protective ser- 1 0 1
S0 wices ;
.. 7395 Photofinicshing laboratories 1 0 1
- 7397  Commercial testing laboratories 1 1 2
" 73899 . Buginess services, nec 0 2 2
.7813 . Motion picture production, 1 0 1
o - except TV .
' 7819  Services allied to motion 1 0 1

pictures



* 8IC CODE

8911  Engineering & architectural

D geal

NA

DESCRIPTION

. Bervices:
Accounting,' auditing &
bookkeeping

Not allncahie

Total#

4.13

INNOVATIONS
LARGE  SMALL NOT
_FIRM _FIRM  ALLOCABLE
20 3
1 0
S CR
2834 2104 3136



