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PROBLEMS IN DEFINING HIGH-TECHNOLOGY INDUSTRIES

Introduction

1. A popular term in recent years is high-tech. Many studies have been done
that addressed issues about high-tech industries and related concepts such as
research and development (R&D) expenditures, scientist and engineer employment
and training, and economic growth and competitiveness. A wide variety of
definitions for high-tech industries have been used in these studies.

2. Interest in high-tech as a subset of all industries stems from a wide
variety of issues. Chief among these are:

i) Technological advancement is generally viewed as a necessary condition
for an increasing standard of living and economic well being.

ii) Technological advancement is seen as a necessary condition for increasing
productivity and competitiveness. The competitiveness concern includes
both.the international markets for goods that embody high levels of
technology as well as more cost-efficient ways to produce other goods
so they can be competitively priced.

i1i) Some view high-tech industries as strategic in that they potentially
contribute more to national economic growth and welfare than other
industries with similar levels of activity. Proponents of this view
identify three characteristics of such an industry: first, it is
technically advanced; second, its growth offers wide spread benefits;
and third, these benefits accrue disproportionately within the Nation's
borders.

iv) High-tech industries are viewed as strategic from a national defense
standpoint.

v) High-tech industries are seen as the growth industries and industries
of the future. Thus, there is a 1ot of interest on the part of local
and state authorities in getting such industries to locate in their
area. There aiso is strong interest fram labor and education people
because of implications about jobs, wages, and training needs.

3. Results of the many studies are dependent on the definition of high-tech
used in the study. And results from the studies are not additive because
different definitions are used. This has caused many to say we should have a
single, standard definition for high-tech industries.

Existing Definitions

4, While 2 variety of definitions for high-tech industries have been used,
all include some concept of research intensity. This generally involves a
measure of R&D expenditures such as R&D expenditures as a percent of net sales.
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The level above which to classify an industry as high-tech is usually arbitrarily
set by the researcher. Some use everything above the average and some only
include those industries that are “significantly” above the average.

5. A variation of this measure which has become quite popular is to use an
input-output model to develop a total technology intensity estimate for each
industry. 1In this measure, only applied R&D expenditures are used and the
technology applied in the production of intermediate inputs (indirect), as well
as the technology directly applied by the final producer is used. For example,
an aircraft gets credit for applied R&D in the computer industry which supplied
the avionics, as well as the R&D of the airfoil design team.

6. A second measure of research intensity that has been used, generally in
connection with R&D expenditures, is proportion. of scientists and engineers, or
scientists, engineers, and technical support people employed in the industry.
Again, the level above which to classify an industry as high-tech or how to
combine the two measures in a classification scheme is arbitrarily chosen.

7. Other measures that have been used in cambination with research intensity
to define high-tech industries include:

1} The nature of the product of the industry.
it) More rapid growth in employment than the all-industry average.
iii) High rates of capital investment.

8. Less rigorous definitions have been used. One example is "A high technology
industry is-a group of firms, producing similar or related products, that include
4 high proportion of high technology firms,* with high technology firms defined

2s "companies that are engaged in the design, development, and introduction of

new products and/or innovative manufacturing processes through the systematic
application of scientific and technical knowledge."

9. The number of high-tech industries varies significantly depending on what
definition is used, Using the standard industrial classification categories,
the number of 3-digit level industries defined as high-tech has varied from as
few as 6 to as many as 48 under different definitions.

Problems With Definitions

10.  Using the concept of research intensity as the definition, or some part

of the definition, serves some of the data users but not all of them. The analysts
addressing issues such as the rate of technological change or the ability to
continually develop new products that embody high levels of technology and

improve 1iving standards or competitive position are reasonably well served

with measures that quantify the concept of research intensity.



11. Those who want to address issues of potential productivity improvements
on the ability to improve competitive position by reducing production costs
need other definitions and measures. For analysis of these issues, it is
necessary to know what level of technology is being used in the production
process and how that is changing over time. Measures, such as R&D expenditures,
do not measure changes in the production process because a large majority of
R&D expenditures are for production development rather than process improvement
and while some products end up in production processes, many are for final
consumption.

12. In essence, the existing definitions classify industries as high-tech if
they produce products that have embodied high levels of research. This is
satisfactory for many products that are used in some way to improve productivity
but also includes products such as perfumes and cosmetics that are not expected
to have an impact on productivity. On the other hand, an industry that embodies
high levels of technology in their production processes may not be defined as
high-tech. Thus, research intensity is not a sufficient concept for identifying
those industries that should be classified as high-tech when the concept we are
trying to measure is higher productivity and improved competitiveness.

Data Needs

13. Defining and classifying industries require data, both for understanding
the implications of a definition and for making classification decisions. The
availability of R&D expenditures data has been a major reason why research
intensity has been the predominant concept used in defining high-tech industries.
The lack of data on other possible variables is the primary reason a more
sufficient definition has not been developed.

14. One concept that has been suggested for defining high-tech industries is
the stock of technology. The problem, of course, is that this is a hard concept
to measure. We do a survey in the United States once each 5 years called
Textile Machinery in Place that is a measure of the stock of technology in

that industry (see Annex A). People knowledgeable about the industry, its
technology and production processes can translate these data into implications
for cost, productivity, and competitiveness. Doing something like this for
several industries would be a major task.

15. A second idea we have for some information on the stock of technology,

how it is changing and why, and what difference it makes, is a survey of the use
of high technology manufacturing processes. An early draft of a form for the
first phase and a letter used to send it to a wide array of people for comment
is attached as Annex B. Comments have been very favorable and have encouraged
us to add a few questions to the form for related information. Suggested
additions included age of plant and equipment, type of firmm, indication of
extent of use, and indication of software used. Some of these can be included
-on this form and others covered as part of planned Phase 11, detailed follow-on
surveys for each technology or related group of technologies.
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16. Another way to help measure the change in the stock of technology would .
be to collect information on the types of technology being purchased with
capital investment funds. This also would be a difficult survey activity.
Other information on retirements and discards and the level of investment

spending should be useful as well.

17. One final data improvement also should be considered. That would be to
have better information on R&D expenditures for process technclogy. We now
only try to collect an indication of what share of R&D expenditures is to
improve production processes.

18. We believe 1t 1s very important to develop a more comprehensive set of

data that links capital investment, technology, productivity, and competitiveness.
Developing more adeguate, and perhaps a standard definition for high-tech
industries, would be an important move in this direction.

19. We are anxious to hear about similar work in other countries, other ideas
for defining high-tech, and the types of data being collected for these purposes.
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EXPLANATORY TEXT

GENERAL

This report supplements the 1982 Census of Manufactures
data shown for SIC Major Group 22, Textile Mili Products, in
the industry reports series. The data included in this report were
collected in an independent survey through a mail canvass on
Census Form MC-22Z, Textila Machinery in Place as of Juna 30,
1983, ss part of the 1982 Census of Manufactures.

SCOPE OF SURVEY

The manufacturing establishments raporting in this survey are
defined as a single physical location where manufacturing opera-
tions are performed {e.g., a factory, mill, or piant). They ware
selectad from the 1982 Census of Manufactures mailing pane!
for specific textile industrias as defined and structured in the
1972 edition of the Standard Industrial Classification (SIC)
Manual', published by the Office of Management and Budget,
Exscutive Office of the President. The spacific industries included
cover the major textils operations, as follows: yarn spinning
(SIC’s 2281 and 2283); yarn taxturing and throwing (SIC 2282);
waaving (SIC's 2211, 2221, 2231, and 2241); knitting {SIC’s
2251, 2252, 2253, 2254, 2257, 2258, and 2259}; yarn and
fabric finishing (SIC's 2261, 2262, and 22€9); tire cord and tire
cord fabric {SIC 2296}); nonwoven fabrics (SIC 2297); and carpet
and rugs (SIC's 2271, 2272, and 2279). Since a portion of
textured yam is also produced by chemical companies manufsc-
turing filament yarn {SIC's 2823 and 2824}, rasponderits ware
siso selected from these operations. However, the machinery
in place at coated fabric plants (SIC 2295) was axcluded from
this survey.

METHOD OF OPERATION

The textile industries are characterized by saveral major types
of business activities: manufacturars, contractors, jobbers, con-
varters, wholesalers, and piece-goods dealers.

The ““manufacturer’’ purchases materials, employs produc-
tion workers in his own plant to producs the product, and sells
the product. In affect, the establishment parforms all of the usual
manufacturing functions.

The “‘contractor’’ semploys production workers in his own
establishment to process materials ownad by other companies
{independent contractors) or supplied by other establishments
of the same company {multipiant company contractor), makes
products to specification, and is not involved in the sale of the
finished product.

The “jobber’”, ""converter’”’, "wholesaler”’, sand *‘pisce-goods
dealer’” primarify performn only the entrapraneurisl functions of

*Standard Industrist  Classification Manusl: 1972, For sale by
Superintendant of Documents, U.S. Governmant Printing Office,
Washington, D.C. 20402. Stock No, 041-001-00066-6. 1877 Supple-
ment. Stock No. 003-005-00176-0.
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the textile business, such as buying raw materials, designing and
preparing samples, arranging for the manufacture of products
from owned materials with contractor, and marketing the
finished product.

The reporting establishments were asked to indicate their type
of business (manufacturer, contractor, or jobber] and the kinds
of operations {spinning, weaving, etc.) performed at each
manufacturing location. Since there is 8 farge degree of in-
tegrated or vertical operations within the establishments in the
taxtile industries, each respondent received a completa copy of
the report form, including all machinery descriptions coilected
in this report. This gave the respondent the opportunity to report
the machinery in place of all operations performed at the plant
location. The information concerning the type of business and
kind of operation of the respondent was then cross-checked
against the type of machinery reported by that respondent to
ensurs a complete and full report from each reporting unit.
Basically, the majority of the machinery-in-place data shown in
this report are located at manufacturing and contracting
establishments. In addition, jobbers within the knitting industries
wers mailed report forms since they are considered within the
scope of the census of manufactures. All other jobbers,
wholesalers, converters, and piece-goods dealers were excluded
from the mailing panel of this survey.

Ali respondents wera asked to report the number of machines
in place. For the purpose of this report, ‘‘machines in place’” in-
cludes all machinery set up in operating positions even though
the machinery may have been idle on June 30, 1983. in addi-
tion, the respondents were siso asked to include sample
machinery.

SURVEY COVERAGE

As a means of evaluating the coverage of this information,
the employment figures for those establishments responding to
our survey were tabulated by four-digit SIC industries in which
the responding establishments are classified. The totat employ-
ment figure of the reporting establishments of each four-digit
SIC industry was then compared to tha total employment figure
of the respective four-digit SIC industry as shown in the 1982
Census of Manufactures preliminary industry reports. The figures
presented in this report are simple aggregates of reported data
from companies representing approximately S0 percent of total
smployment in the industries covered by this survey. The
reporting percentage shown above may be slightly higher or
lowsr in some cases as a result of plants that ware out of scope
of this survey or out of business and had sold or dismantled their
equipment during 1983. These plants were counted as reporting
establishments and their employmaent data were used in the com-
putation of the reporting percentage. Also, an attempt was made
to contact any known successors to the plants that went out
of business during 1983. Conversely, several multiplant com-
panies had new plants come into business during 1983.
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Although the data for the successor establishments and new
plants are included in the tables, they had no employees in 1982
and, therefore, could not be included in the reporting percentage.

CENSUS DISCLOSURE RULES

In accordance with Federal law governing census reports, no
data are published that would disclose data for an individuat
establishment or company. However, the suppressed data are
included in the higher level totals.

COMPARABLE CURRENT INDUSTRIAL REPORTS
SERIES DATA

The data for selected types of machinery in place are also col-
lected in the Cument Industrial Reports (CIR] series of the Census
Bureau. Reference is made in footnotes of each table where
spplicable to indicate the sppropriate CIR series containing the
comparable machinery-in-place data.

COMPARABLE PRIOR CENSUS OF
MANUFACTURES DATA

Similar textile rnachinery-ip-place data were shown in previous
census of manufactures publications. Volume |, Subject
Statistics, of the 1977, 1972, 1867, 1963, and 1958 Censuses
of Manufactures included textile machinery-in-place data for
selected years between 1954 and 1365. Where applicable,
selectad comparable figures from these publications are shown
in the tables of this report.

SUMMARY OF FINDINGS

The data from the 1983 survey indicate a trend toward faster,
more efficient machinery when compared to the 1978 data. For
example, for cotton system spinning equipment, ring spindles
are down from 17,182,204 in 1978 to 14,760,961 in 1982,
while ringless spindles in place increased from 153,778 in 1978
to 316,196 in 1983. Similarly, shuttie-type and broad fabric
weaving looms decreased from 261,904 in 1978 10 137,392
looms in 1983 while the faster shuttleless type looms, such as
waterjet, sirjat, etc., increased from 34,217 looms in 1978 to
53,798 loorns in 1983. This shift 1o the faster, more efficient
looms has allowed the companies to maintain the same level of
production while the total number of lcoms decreased by 32
percent.

These data also reflect some of the changes in fashion which
have taken place. For example, the data on knitting machines
in place show that from 1978 to 1983, the number of double
knit machines declined from 8,266 to 3,377. During the same
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time, circular spring needle machines which produce among
other things, the cloth for sweat ghirts and some jogging suits
increased from 2,423 to 4,796.

MICROFICHE AND COMPUTER TAPES

All the data in this report are available on microfiche. Selectad
data from the 1982 Census of Manufactures are also available
on computer tapa.

in addition to selected published data being on computer tape,
one major data series, the location of manufacturing plants, will
be available only on computer tape. This series presents the
number of establishments by employment size class by four-digit
SIC industry codes for States, counties, and places of 2,500
inhabitants or more. These data are available for both State and
county by industry, and State and place by industry.

Microfiche reports are sold by the Superintendent of
Documents, U.S. Government Printing Office, Washington, D.C.
20402. Computer tapes are sold by the Data User Services Divi-
sion, Customer Services {Tapes}, Bureau of the Census,
Washington, D.C. 20233.

SPECIAL TABULATIONS

Special tabulations of data collected in the 1982 Census of
Manufactures may be obtained on computer tape or in tabular
form, The data will be in summary form and subject to the same
rules prohibiting disclosure of confidential information {including
name, address, kind of business, or other data for individua!
business establishments or companies) as are the regular
publicetions.

Special tabulations sre prepared on a cost basis. A request
for 8 cost estimate, as well as exact specifications on tha type
and format of the data to be provided, should be directed to the
Chief, Industry Division, Bureau of the Census, Washington, D.C.
20233,

ABBREVIATIONS AND SYMBOLS

The following abbreviations and symbols are used in this
wblication:

Represents zero.

{D}  Withheld to avoid disclosing data for individua! com-
panies; data are included in higher level totals.

(NA} Not available.

{S) Withheld because estimate did not meet publication
standaids on the basis of either the response rate or a
consistency review.

r Revised.

SIC Standard Industrial Classification.
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Table 1. Cotton System' Machinery In Piace for Preparation of Cotton and Manmade Fiber
and Spun Yarn: June 30, 1983 and June 30, 1978

mnwuwummmmw, of ot smpicy I Industries covered by aurvey. For masning of abbrevigtions and symbcia, see
Infroduciony
Typw of machinery Jurwe 30, 1983 | Jane 30, 1978 Trow of machinery June 30, 1983 [ Sane 30, 1979
Actomatid bisle feading machd b 3 378 | Spirning spindies'—Con.
Auk d chines 0. rn3 T 504 ﬁx-cm.
Pickars do.. e t s =Con.
Carde [ . "0 0 7
Cruie fod 12 B2 [ N 1] Otar __, Prothucing popltions. . 12 214
Diract fad .. T 20 820 T 3 d inches or e do._ 16 918 = 8
Ofwr ; }g:::: trough 2 3/4 inches .. z:. e 082
. . 18 880 ro o7 M OF AR e e e e e e B 538
Combure [ 4 PR X,
Feving machinery apirde Psvbar._.. M4 971 e 5 Other o . 158 ™
w" M‘-
Ping .. 14 790 Mt 17 102 204 | Automaiic doliere ramber... 4 510 N
1 30 nches or e .. 123 2% 1 238 714 | Doubling and apinadic
1 ¥/718 trough 1 /4 inches .. - 1013562] 229 870 Aing woince &.. 1 083 W7 1 748 281
11318 vrough 2 t/dinohes oo oo oo # 540 920 "0 1518 4 nchas oF do. . a74 a4 1 106 543
2 8718 inchwm o more [ . ) e 3 50 W2 m:‘mam .. gg: 843 118
w producing positions.... e 1 153 ™ 0 spincles ... "y
Belt clamni do., %:ﬂﬂ? hadi Throwing spireies dn. 117 998 24 38
1 3/4 inches o e do. Winders and PR - 500 354 17 5
1 13/18 Tvough 2 3/4 inchas - dal - e B it S P 202 454 222 085
213718 NCHOR OF TONS e e . o™ Mareal .. BT 004 205 754

Nowr: Mn”mn“““uﬂh“mﬂmm.%mh%&mﬂ%

YExcisden
Brwduckes

Table 2. Cotton System Spinning Spindies in Place b

June 30, 1978

wwmm'm'ummmummm—ma
up-heitars of sither Sorventional of bwo-dor-ane type

y Geographic Area;: June 30, 1983 and

mnwuwummmmwm«wwmmmnm. For mmaning of abbreviatiors and symbols, sew

Jurm 30, 1063 Juns 30, 1979
Geographic e .
Ning spircfiss apinies apinciiem
rumben) radeng postore) P e P ek e
riiedd Stmten “ T M1 " m 7 WE ™
Cofion growing Staws 4 558 3% 06 s 16 m
Alabama ! 1 453 MO n . 1%3‘1’5 ﬂg
N Cursica § 718 140 188 647 8 50 012 &
South Ci & 07T 43 X 462 & 027 0 o W
412 4 % 5 45t
Temne 130 573 10 982 prigio 3 895
Virginia "2 00 a 585 204 £ 00
Ovar Sttes s 474 . ” 5 o
157 M8 F- X
Poost 54 Do S He-1s 0 2 % o L1 L
fincludes Virginia, North Caroline, South Caroling, Georgis, Tennesess, Texas, Alsbama, Masour!, Miss: ppi, Aranass, Keruky, Louis W, Okiphoma, Mew Maico, Arine, Calkmis,

ard Forida.
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Nnciudes Meire, New Hempehire, Vermont, Mhods ieland, Conmectiont, snd Massechussts.
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Table 3. Cotton System Spinning Spindles in Place by Type of Mill: June 30, 1983 and
June 30, 1978

[Dmnaommdwmm PANies representing app ately 80 per of tota! employ nt in industries coversd by survey. For mesning of abbrevistions snd symbols, sse
. June 30, 1983 Juns 30, 1978

Tope of ma Ring pindies apincies Rirg spindios Ringiese windies

(number} positons) (number) {producing positions)

AR Industries *“ 700 901 18 108 7 182 ws ™m

R Sreslesws—| (2% 1T by

All other milis 474 950 1 634 21 728 10 702

Table 4. Woolen and Worsted System Machinery in Place, Including Midfiber: June 30, 1983

and June 30, 1978
mnnmmummmmmmnmdwmhmmnm. For meaning of abbreviations and symbols, see

Type of machinery June 30, 1983 | June 30, 1978 Type of machinery June 30, 1983 | Ame 30, 1978
Wooien and worsted spindies 58 838 624 | Doubling and twisting spindies 1
Fo{v N 183 1809 2220‘%1 m:gapma:b. 1033725
ooler ‘om apindies inches
Wor-g-d"; indies z;g; zggé More then 4 inches o8 804
Othes apinning sy J '-p-u-' o) ©)| Two-for-one twisting apindies 0 204 [ 7))
weaving, inchuding 242 707 se8
g2y R gl I
oret, i
mwmaﬁ:g') spindies 0 580 24 639 | Winders and spoviers
wm‘.ﬂlm g} 14 207 Automatic 14 % |
Other spinning sy spindies Menusl 197 |
For knitting, including craft and hand KNG ... oo eeeeeeeee [ 2/} 320 464 | wooien and worsted cards
Woolen system epw 84 404 0 992 wwhd.i:uh- ! %0 15 |
Worsted syst 128 704 233 074 | piory than 60 inches 488 = .
American (modifed) apindies 34 019 63 200
Olhuv\'mqmmm .......... ——vmmere—— 8”‘ 12 130 | Worsted combe »2 e
For other usse [ +/] 20 891 | Machines for converting manmade fiber 10w 10 10p or slver t 4 80

Table 5. Woolen and Worsted System Spindles, Including Midfiber, By Type and Geographlc
Area: June 30, 1983 and June 30, 1978

mmwdw d dats from penh MMNMdMWhMMhNVﬁFdeW“Mm

Jaw 30, 1083 June 30, 1978

Geographic area

Woolen system Worsted system | (modified) system Wooien system Woreted system (modified) system

Alsbeme. - [
Georgia 3 l.g .72) 83 o1 488 a&

Maine E <} 8 170 [ ]
M husetts 17 682 $1 418 g 8}
New Hampshire 14 704 22 858 - 15 080 -
8 720 10 730 -
oo s 2 2 7 o .~ 43 400 . 5 21 088
Penneyivani 7 078 ng o 0.&2 o 6 344
Rhode lsland. 7@ 7 612 10 824 :% 101 708 ng

Note: Detall mey not add 1o total dus 10 region, division, and State statistics which heve besn withheid 1 avoid disciosing data for individual companies.
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Table 6. Machinery In Place for Filament Yarn
Preparation: June 30, 1983 and
June 30, 1978

MWMWW mnwmuwmm

mnptmﬁa mﬂ:t:y“ o.f“w h industries covered by
Type of machinery Juns 30, 1983 | June 30, 1978
TEXTURED YARN MACHINERY
F"*m epindies.. 177 7% 197 433
spindie do.. o0 012 148 230
e -l IS
Double heater .. 150 543 200 800
Pin spindie do_. 60 048 183 004
Dok s ot B 4 i
A jot producing
Free reiad urta | s %2 083
imegratad with other texturing mach do.. 87 081 48 744
Two-for-one twisting epindies do.. 13 400
ot =
%mm - 8 28
Precision winders do... 23 310 oN
FLAT FILAMENT YARN
PREPARATION MACHINERY
s g e o ML B

Table 7. Warp Preparation Equipment in Place:
June 30, 1983 and June 30, 1978

mdwmmmmww of
N”W by survey. For meaning of abbreviations symbols,

..Mhnj
Type of equipment June 30, 1983 | June 30, 1978
wmmr ing equipment 2 702 2 7
' driven 1 088 1
1 084 1%
Slashing end squipment 72 1003
Drawing-in ] 24 368
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mn-.-n_-- [ | LI )

118

&M“-ﬁn .-gn-.g- [ ]

e and plush

4 &

@mmmﬂg ﬁ'.ﬂ..q:.n.g. g.

Gidge O3k § Agk 6 'er'E @

Ll 1o

klore then 2 colore

BRSEY Kats

2 iy

un.-g--“-ﬂ. -n-

.mmmnngmgmmns-.-. .-n

Shuttisiess Yype weeving looms

§ 8385% SR m 8 COBBlY "'o 0 Y6KRC ‘RO Y SRYIR GG G GRRE S a'68' ' B
m wuhﬂl W!' “ - -N - e ﬂ NN - L L
i
}
mmmmm gdes 3% § cocey ‘' s 20836 636 § §S4RY 0O% § 608 § cesas ‘as
“ L] uu. u - L3 ~ = NN n LA Ll L] =

Width of loom*
Shutte typs oo ..o

munwuwmmmmwwwmdwwmmmmwm. For mesning of abtreviations and symbols, ses

Table 8. Broad Fabric Weaving Looms In Place by Type and Width of Loom: June 30, 1983

Watih of loom*

Note: mummmmhmmmunmuqmmw'mnwmmmm.mmm
Saimun with that oun be woven (width &t lake-off point, not finished wiclh of tebric.

o lwwe
nchee
nchey
inches
nchan
nches
Inches
3 inches
o more
mu—upm

P g gl g

B B
sses 2871 segg 87 grgr & sess 524 i85 TR
s2a8 89fS Y um anas uu 8989 un o Rk agma a8
SIoes ERED 835Fs 822 B5erE &2 Basra &2 Ba2®  gggras s8P

TEXTILE MACHINERY IN PLACE 3-7

MANUFACTURES —SUBJECT SERIES



Table 8. Broad Fabric Weaving Looms In Place by Type and Width of Loom: June 30, 1978

Duts arm spgregates of reporied data rom Companiss preeenling RppruXITisly 90 ¢ of Wotal ampioy i irack wd Uy survey. For meaning of abbrevistions and eymbols, sue
irrodciony et} _
) Shuttia type weaving looms
o o - i
) ﬂm or haad Doubie
Molion huttie
Tow Sobiy) looms Jacquand “ﬂ:
ity typw e »1 e R 2, ] " sTR 4
40 inchas o bl 15 513 12 3 1t 1 I75 | -]
41 o 50 inches 10 560 ur ny 2 258 "5 130
§1 % 80 inches 53 K0 44 15 4 5o 1 70 1277
1 o 70 inchee AR, <) Nl 1188 w ]
71 ¢ D inchem 2873 [ B -] 107 b 125
# 10 00 inchem 9 258 " w7 1™
91 1 100 nches 4 458 2978 ¥
171 1B 130 inches 4 54 3 550 ' 142
131 inchas Of MOre 1900 1t 0 - -]
Bhwitisless typy wagving looms
YA of ioom?
Tow Single fling irmerion MhuRINSNg inmerion Pie and phush
Shwtteioms typs loemn o 1Y nm " I 1 e
Jot, Inchaing walsr gred air 4108 [ ¥ . ) e 7]
Lase than 50 inches ”e 508 -
50 © X inches 3 0&3 g g g
1 inoha o more. 2 5
Otwer, Inchucling rapier and projecile » hi N el 0 e 110
S0 inchas or leas 270 2 0 .g Q
51 1o 80 inches 4+ BN 30X 1 1
i 1o 70 inches 1 A58 2754 e 428
7t 0 90 inches. N g 232
9 % 90 inches 5 8 3 X% g
M 1 100 inches - g -
101 © 130 inches § 450 4 3 o
131 inches or more 2 4 1 M58 ] -

Table 10. Broad Fabric Weaving Looms by Geographic Area: June 30, 1983

mm.a:uywhﬂ of reporixd data oM companiss representing apcrosimately 90 p of wtel empioymant in indu 3 by srvey. For mamning of abbreviations and symibols, see
Shastiie tyos wanving loome Shuttieians tyos weaving looms
Geographic eree Singls | ahutile-bo
shuhe oF haast Double
oem and motican anatte pile
Towml dobby) iome Jacquard and plush Towl Waar jot Alr b Rapier Projacile Othar
Uibod il . .. Y W2 1 " ar 4 M LR [, § e T = 0 w” "N
Alabarra 88 & [ -] [+ ] 1 - [+ ) 127 119
Callormin L] ﬂ:g = - llg L) = o 8
Gaorga Tgm 174 % D_l N - o 44 -
rralioees 2 029 ' = - - < - - 8 -
L o 1 — ' - 73 - - -
ggre——| & 4 2 2 B 8 o | B 8
Now Yok _ t 08 1 177 g - - -
Worth Carolrs ... e ™M 00 18 47 t ) ] B o 1m0 ] 8 g
Puervwybvinis - 2N 1 708 420 &0 - $ 2 - - 0 o
Rhode lelerd ool 582 q 142 o Q - o g -
— 1 an 12 17 t &L 1 7m L) -
ik sl '3& o g g- - 1420 bl - LI e -

Mot Dol mpy not add 0 okl dus 15 region, division, nd Site sixtistics which have been withheld I avoid dackesing data Tor indivicugl ctampenies.

3-8 TEXTILE MACHINERY iIN PLACE

MANUFACTURES—SUBJECT SERIES



*fable 11. Broad Fabric Weaving Looms by Geographic Area: June 30, 1978

m%wmmuwmmmmu, imaiely 90 F of fola! empicy In inch ¢ by mavey. For meaning of abbreviations end symbols, see )
Shuttis typs weaving loomy Shuttisiews type wiktving iooms.
o head Densbin OGIMJ::
fom and L] shutie iﬁllz rapier
Touml loome Jacuard muﬁ“ Tow! -J't"wﬂ PEOCily
Unfod Bioine . ....... .. | ] mm " e . ™ LR ] ™ 2T " L Bili
T P ! » 14 - - .
o n ” 5% 13 e - sE = sg
Maine g m 358 [ ] - n - an
Massachusetn 3 21 [ ] - - 1 o [ ]
New Hempshire ... ase - - - - 1
Now Jorgey e - nt [ -] ' ﬂ_ ﬁ
Now YOk oo o .. 1 08 a & - -
North Carcllng &5 0 L -] § 3 1 80 "0 1m7 o
Pannwyhveni tem o 1018 0 o [+ o
Phode leler ... 1473 150 -
South Caros 116 0 2 o 2% 250 = » 0 2+ S y 150
T [ 17 w7 (] o [ D - o

Mot WWMﬂbw”DMM“MMMMHMDMMMﬁWM

Table 12. Broad Fabric Weaving Looms by Type of Looms and Type of Mili: June 30, 1983
and June 30, 1978

mnwuwmmmmmnmdwwhmmnm’ For maaning of stizwvations snd symbols, ses

introductory aext)
June 30, 1083 June 30, 1978
Yype of loom Wasving mils, | Weavirg and Woeaving mills, | Waeaving and
manmade word and
BCann| ®C22)| @C23| @c2em | Motwmim| @C211)]  GIC221)| @®CZIY|  GIC 2206 | AR cter mim
Broad fabric weaving
pniainiunlind » s tr1 ;0 2 1 7 s - w741 25M 2 - 7 o
eertes e ) " m 1 009 1 082 4 508 ° 159 83 157 8 L
s 47 oo8 717 138 1 082 %10 ® 042 143 081 ne 2 S
shuite e ¢ 20 ot - 474 4 m0 10 753 1985 - 205
Doutie shutie .- s 1961 ﬂ - 8! 15 2 005 3 o 3
e " e % o 1474 . 2 oo sm 2 ws [ o o
“*': W —erroeeeeee 2 pg-+ - - = 7 801 15 000 s o o
mnq;en'"“"‘mm H 1 e o - oo ]- () “Tn 200
Other ..o o ] - - o

Table 13. Narrow Fabric Weaving by Type of
Loom: June 30, 1983 and June 39,

1978

agiregaiee Of reporied date HOM OOMPENeS Mgresenting Nr—md
%“;, n industri d by mrvey. hmdm wymbola,

a0 inrocduckary o]

durs 30, 1063 June 30, 0TS

Tyoe of loom Siwtile | Shutieless. Srutie | Bhuisless
Tow wpe we| Toml e ype
wevingloora____ | 03N | ke S| MO0, 30 4 e
Tepp oo .. _...] E700| 1488 apMI; EMS| 27T 3 00w
Wabbing KoM .o.o.ooreoenee 3679 1184 EA2S| dS] 1024 1901
n-um'"._..:'.‘f ..... am 743 2 050 : mw 17
B o) w B OBl OB OB &
Now: Dets for nerow fabric ioome in colecwd on an ennual besly and
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g of ablwwvigty

T2

n2

§ 5t

nN e

318
L ]
10
218
LR

4 22

e g s

Jurwe 30, 1963 | June 30, 1878

"7

| - . —
ByR% Baz mre g
- L L}

Ragy Ee=BR g6 &%
- - - L 1] -~

-

wd by marvey. For
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Type of mechinery

June 30, 1983 and June 30, 1978

R

of ol

By

Cyircier et dial machines:
ol
24
more
or hebs
Tt
W foad
including

HR2E RRUR

1374

"

June 30, 1863 | June 30, 1ITR

ssiy 2828
-

1008

ik
3
-

-

AE58G0 §os ¥50n 88 gLge

Typs of machinery

Table 14. Knitting Machinery in Place

Mnm—dwhmmmv o
mnum

_ .
| 3 |
m,mu “M m i mm :w mm uw ]
. 328 2l 1330 328 4
sy I g A
il gl 3f st | g
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Table 15. Textile Finishing Machinery In Place: June 30, 1983 and June 30, 1978

[Dsta are of reported dats from Paniss representing approdmately 90 p of wtal employ in industries coversd by murvey. For meaning of abbreviations and symbols, see
Modwmm ™
Type of machinery June 30, 1983 | June 30, 1878 Type of machinery June 30, 1983 | June 30, 1878
Scouring and blsaching ranges s70 890 | Printing mechinery—-Con.
Rope 219 348
Open width 201 06
Oer 1% o Flat acrown, et bed mechines 1 LY
o
Mercartzing ranges bad tad For other than carpet 18 140
'a.\emm'wom chines' 21 344|  Rotary screen, flat bed mach "3 187
Yam dysing machi 24N 2413 Less than 80 inches 25
Package yam' 1283 1 070 00 1 89 inches m ™
Beam 905 882 90 10 119 inches n
Continuous 82 102 120 inches or more " ”
Skein [ -] 820
Other L hiad Other soreen printing machines ”» ]
B e o et PRI VB s oo oot bt e g .
gs 43
PW('box P 23 Other printing equip e 74
Becks (boxes, winches, dye ketties, eic.):
Atmospheric type 1 &2 2 240 mechines e 206
Pressure type 4% 34 mew =23 2084
Jot 130 1079 fabrice, 8 12
Beam “5
Other m 187 | Tormer frames 1 310 1:}
Carpet dysing machines 668 085 [~
Beck 28 655 | Pinclip combination o“
Continuous 40 2 @
Gar dysing machines. ,g t 123 mmmm“m.m 13 :17
huo’ 857 g8y | Fulling mille. 24 28
288 204 i 2 828 263
Olhl """r '080i-pac N sy..." ¥ f‘"ﬂ“
) g@mmmm % Qn
mw - . 2% 9 004 728
Less than 70 inches 195 3%
70 inches or more. &G | Corduroy and veh autting machin 930 451
WNumber of keirs or ketiies.
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June 30, 1983

Table 16. Textile Finishing Machinery by Type of Mill

mnwuwmmmmmwwuwmhmmnw. Foxr mwahing of sbitxwvigtions and wymbols, ses

Nurmber of machines primedly proosssing—

§u3s 8 p§gaR3s §8u 3R ges

g8s 325 338

8
N

B338 © '§:'Gea §e8 g5 fas
-

638 ;3§ 4°*

Gh8 LREG *G%Q' *

*h G8Q fesa “RogRRasy ¢

mwm B9IR & ¥3I500C Y0 RO §BG ‘'’ GG’ 9SW  MYT £IGU WNSEE & SR GO gy RGPeINIE
m - .
g
m BNRX § YRROOC JRG 8% 990 G5O £0' RN 585 BA'I mMGR"S R R 3’ EGRE “"Qpanac=e §
L
SLaZ § RORAYRS BER UE 13z MO 3O g3 QX uer mmmec

Toll ramibat in phatsy

& SE ER® 233V R23%ica%i B
- L]

Type of machinery

L

ol

mmwmmn&

12

Jot

wmu ohing Merges
mﬂ!

Marcarizing rrgi

P Mok ared bale dyeing MBCHSER. oo
Package yam'
Beamn
Corfiraxnm
Sipin,
O

Srairg Machin

i

Continucuns dysing mnges ..

il

Gar

Pn-clip combination

Othar scrasn prioting machingd ..o—— e

Contirucus plecs goods hekt trareder printing
WM“MNM._..
Tartace

;“"’ﬁ

G and

s

r_. .

Other p
For
For ko
Tg‘
”n

Whanber of keify o alles.
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BERR § QI30BYE §BR §I TGO GLR 860 366 0% 5% *5''6 § 6% 354 $R%’' RosgcErts &

Othwr rekapirion

§i2
1

1§ 2983 & 3535008 538 12 #3W 6o’ §yT 00 a6 977 oTaE - WM 5§ gARS SEegRieny o

June 30, 1978
188 covered by survey. For masning of abbreviations sd symbole, see
Number ot machines ceimadly processing—

ol in frack

§RE% % G230C §53 33 300 GO' GOG §EC Bus Y33 Aeste ® 2P £Ee gt 2IREEIRE £
L) .

5
I

L4

of totl

§F83 & 9§8:900 IN8 7 203 '*' 6'G #8% 00O GA'M 3°RGG € G° 8GO gRA° 26 ' §§5585 §

e T T

B38X © IZEWNER OO 32 39 W4 BUE 2°Y AAR 4279 ORRT 3 9% AN 2@ CRRURICOR
L1 e - - - -

Total number in place

Table 17. Textlle Finishing Machinery by Type of Mill

of reporied cists from compuries [ 0 p
mcnnqmm Mpresantng approsdmately

Type of muctinery

procaseing uits (betch and coONIPOWY) ...

e P —
% bisaching rmnges
Continucus dywing tenges ..

| f
] h : | i8] mm _
_.mm i mm:m g m |
| nw m ; T mumm _ . .M.
s o g B g i b
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Table 18. Other Fabric Forming Machinery in
Place: June 30, 1983 and June 30,

1978
aggregeies of reportsc data fam EHMPCISE AIE o

%:mammu,m For meaning of sbireviabons axi symbvode,
09 nroduciory Sext)

Type of machirery June 30, 1983 | Jume 30, 1478
Firw gauge witing (non-aarpet end uses).. ™ n
Nor fabric lomming shin
Neadla ocm 500 T4
Web it M1
ch g 2 3
Other 4T

Table 19. Circular Hoslery Machinery in Place:

June 30, 1983 and June 30, 1978

mnmdmm CMpuries fepresenting approdimately 90 of
oW employirent i ichastries. coversd by survey. For meenng of ebbrevigtiony symbola,

o FADSCIORY
Type of machinery June 30, 1983 [ Jure 20, 1978
Lades’ hosiery ‘ 0 15 22 05
1 foag 1 587 ]
2 ot 4 807 LR -]
3 4 fandt 12 3% 11 40
S8 ead 1018 an?
Men's and boys” soch machines gg sm
W“' % 500 1% o
T fond 2410 1 582
3 ond 4 lnnd 1 400 31
Dontsle oplinger, &7 ¥ 04
1 et 81 413
2 tead T w82 1002
3 and 4 fead 2 (117
Worman's, Missss’, chikiren’s, wnd infants’ scch machines ... :g:; :g
Thed L B 5 X9
2 fond 2 40 73]
3 ot 4 fomsy 4 4]
Double cylinder 1 w7 3354

Table 20. Circular Hoslery Machinery in Place by Type of Machine and Geographic Area:
June 30, 1983 and June 30, 1978

mnwuwmmmmmwmdwmnmmnm. For mpaning of abivevisiions and symbxcls, ses

Tow Ladine' hosiery machins Men’s and boys' sock machines Woman's, misees’, childran's, and
Geographic srea infarty’ 3ok macheney
June 30, 1953 Jure 30, 1078 June 30, 1082 June 30, 1878 June 30, 1083 Jue 30, 1978 Jur 30, 1953 Jufm 30, 1078
United Mmbes ... o 4 M 3 » 1R n WS N . u ”ﬂ‘_ L N -]
Algbarma ... 3 2 =7 m 1794 2400 2 818 o 2an
L el - 2 - =] - - -
North & o M »n 1 13 2 O 4N ] N [ ] Sg
Penneyivaria 3 1 506 o r 1918 1 588 o -
South Carplirg: 1 848 3140 [+ ] L)
T -] 1070 a - 208 18 tg g
WVirgini 1 208 1000 o 1 08 o o - [

Nols: Deall may nat acd 0 10w dus & fegion, division, and Stete statcios which have Desn withheld 10 avoid Seciosing dete Kor individusl COMpRnies.
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Table 21. Carpet and Rug Weaving Looms and
Machinery in Place: June 30, 1983
and June 30, 1978

ta are tes of od data from companies repr ximately 90 of
ID.. aouregates of report 2 nios | Ouﬂﬁng'appromwurm
0o v Y :

Type of mechinery June 30, 1983 | June 30, 1978

Weaving looms' 830 719
27 inches (] 4
3 foet 10 loss than § fest 204 23
§ foo! » a1
0 1/2 foot 10 12 foot %3 250
15 feot or more 100 ]
T hines’ 1 943 2 482
81 or less %5 483
@ foot 73 41
12 foet s €00
15 foot 042 1283

_ More than 15 fest 80 [
Fussion bonding machines! -“ 14
Less than 12 fest 44 13
12 feet or more 17 24
Custom carpet (multipass) tufting h 218 1
C;rwbrudingmcﬁnu 848 900
knitting hines 82 40
Carpet and rug needie punch iooms 226 82
of

'smhmmmmmumuMum.mmm
carpet or nyg.

Table 22. Carpet Yarn Heatsetting Machinery
in Place: June 30, 1983 and June 30,
1978

mnummmmdwmmmrmmwmwm

fotal employment in industries coversd by survey. For meaning of abbreviatons
88 introductory text]} by

Type of machinery June 30, 1983 | June 30, 1978
Flament
Tm\g‘c'.m‘m 70 538
Direct cable 58 950 98 878
Other 11 582
Autocieve a3 134
Continuous units 821 a3
Spun carpet yarm:
Twisting* 85 840
Direct cable 7136} 1 134
Other 78 504
s 104 170
Continuous units 508 0
Number of spindies.
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Annex B

There s a growing consensus that the future productivity and competitiveness
of American fndustry depends, to a large extent, upon regaining our former
teadership in manufacturing technology. Although many key manufacturing
technologies such as robots, flexible manufacturing cells and systems, and other
automated processes were all first developed in the United States, in many
cases, they have been applied more effectively by our foreign competitors. The
aggressive application of these process technologies often have resulted in
tower costs and superior quality products, further eroding American fndustries
Competitive position. As decision makers, both 1n Government and {ndustry,
become more concerned about how these technologies are being used, there is

an fncreased need for information on the patterns of use and the diffusfon of
these technologies across major manufacturing industries. The Bureau of the

Census 1s committed to developing a statistical program to meet these data
needs.

As a first step, we are planning to conduct a comprehensive survey of “discrete"
manufacturers, establishments ciassified in standard fndustrial classification
major groups 34-38, to collect information on Current use and future plans to use
key manufacturing technologfes. Assuming available funding and form approval by
the Office of Management and Budget (OMB), we expect to mail report forms in
October or November 1987. Besides providing much needed {nformation on present
and future use of these technologies across discrete manufacturing {ndustries,
the survey results will establish the sampling frame for conducting much more
detailed follow-on surveys focusing on specific technologies.

Given your background and interest in this subject, we are asking you to review
carefully the enclosed draft report form. Specifically, we are interested in:

(1) Your comments concerning the need for and the usefulness of the data we
would be collecting. We need to know whether our sense of need for these
dats 1s correct before we try to obtain funding or gain OM8 approval.

(2) The survey content. If the survey results are to be useful and relevant,
we must ensure we are focusing on the most important technologies., 1f you
recommend alternatfve technologies to be considered, please include a brief
statement explaining the need for this {nformation.



(3) The definitions. In order to ensure accurate and timely reporting, it fs

(3)

important that the definitions be clear and unambiguous. We welcome any
suggestions ynu have concerning hou we can improve the clarity of defini-
tions and instructions. -

The planning horizon. If 3 plant is not using a technology in 1987, we will
ask if it plans to hegin using the technology within the next 2 years. M4e
welcome your comments concerning whether this is the appropriate planning
horizon. If you suggest a differant interval, please specify your reasons.

Possible follow-on surveys. If funds are available, we plan to conduct
detailed follow-nn surveys focusing on specific technologies. ‘e will work
closely with Government and industry analysts in designing surveys that will
collect information on how the technology is being used, problems encountered
during implementation, their effect on plant operations, and other pertinent
information. For planning purposes, please identify the three most important
technolngies you think we should consider for more detailed follow-nn surveys.

For your convenienc2, we have enclnsed a coment sheet with your name and address,
If you have suggestions concerning this survev, nlease complete the coment sheet
and return it in the enclnsad envelape Yy ilay 30, 19335, If you have anv guestions
or would like to discuss vour ideas, nleasa call Tom “esendourg on (301) 763-7390.

Sincerely,

[

L AL few
e oy e

Ge.220

GAYLORND YNRDEN
Chiaf, Industry Division
Bureay of the Census

Enclosures
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Follow-on Surveys:

1.

-+ If funds become available, identify the three most
important manufacturing technologies we should consider

for detailed follow-on surveys:

2.

3.

Other persons we 8
organization, addr

hould contact regarding this survey. Please provide name,

ess, and telephone numbers:

Name: Name:
Address: Address:
Telephone: Telephone:
Name: Name:
Address: Address:
Telephone: Telephone:




Below are comments and suggestions for consideration during the design of
the final 1987 Survey of Manufacturing Technology form:

Need for Information on Manufacturing Technology:

Survey Content:

Definitions:

TIwo Year Planning Horizon Appropriate’ (Check box) Yesr_] No r:1

1f 'NO specify preferred planning horizon and why: o

Other comments:




