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The Nation's scientific and technical human resources represent prime as-

sets in achieving a high degree of social and cultural development, economic

. growth, technological advancement. and national security. Wherever
employed —industry. universities and colleges. government facilities. or non-

— profit organizations—scientific and engineering (S/E) -personnel have pro-
duced impacts disproportionately greater than their numbers.

*In continuing recognition of the vital role played by- this resource, the Na-
tional Smence Foundation {NSF) has attempied to ensure & flow of dala on the
supply, training, employment, and other personaT and pmfessnonal charac-
teristics of scientists and engineers to governm nt, md‘uslry' educators. and
the general public. One major gap in the development of emplqyment data has

een the lack of detailed employment statistics for.s.memlsts engineers, and
"technicians. in private industry. This sector employs about 75 percent of the

pa total work force and over 60 percent of the work force of scientists and en-
gineers. Information about the dynamics of this sector (e.g.. changes in indus-
trial composition and, within industriés. changes.in the occupational dis-
. tributions of em ployed workers) is necessary to provide an understanding of
. utilization. patterns of scientific and technical personnel. Such information
* also aids in human resour%i analysis and planmng sifice it. provides bench-
marks for projecting future occupational requirements. Thgs?e requirements. in
turn, influence the decisions 6f edficational planners. employers, and indi-

viduals making career plans;

This report presents the findings of employment studies bassd on data from
surveys conducted by the Bureau of Labor Statistics for NSF, Jt encompasses,
for the first time. comprehensive and up-to-date, employment estlmates of sci-

" ' .entists, engineers, and technicians by detailed occupationalfield and industry.
) ' ‘Charles E. Falk ' .
. : Director, Division #f Science
Resources Studies”
Directorate for Scientific.
. Technological, and International
. Py P Affairs - .
4 October 1980 ' ) .
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¢ Scienc d engineering (S/E) employment in private
industry remained virtually unchapged ‘between 1970

L and 1980—2.1 million. A long-run-decline in S/E em-
ployment in manufacturing industries was countered

by steady growth 6f S/E employment in nonmanutac-
turing. industries. Between 1978 and 1980, however,

employment in manufacturing increased sllghtly d

. Emphqyment of scientists, engineers, and techmcnans
in private idustry is concentrated in relatively few mn-
dustries. Among the 17 industries surveyed, 4 ac- -
counted for over one-half of the scientist. engineer,
and technician (SE&T) employment: miscellaneous
services (primarily gngineering and archrtectural
serwces); electrnical eqmpmenl manufacturing,
machlnery manufacturing, and business services {in-
cluding commercial computer service firms).

.
-

¢ Reflecting more general tendencies towdrd a service
economy, recent employment growth was more rapid

*

i

in nonmanutfacturing industries. Nonmanufacturing in- * ~

dustries account for 41 percent of SE&T employment
in 1980, but accounted for 60 percent of the SE&T
employment growth between 1978 and 1980.

ibns through the eighties suggest that non-
acturing activity will continue to grow at a more
rapid rate than manufacturing activity. The major
beneficiaries of these projected industnal trends are
expected to be civil engineers, computer specialists,
geologists, and geophysicists.

-

ntified.
s and

¢ Technologically intensive industries can be it
by the concentration of employment of scientis
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englneers relative to an mdustrys total employmenl'
On this basis, the most technologically intensive non-
manutacturlng industry is the migcellarteous semces
industry. Thi$ industry includes firms providing en-

« gineering,” architectural, and Surveying services. in,
manufacturing, the mest technologically interiswe n-
dustries are petroleum refining and chemical and re-
Jated products.

e Within manutacturmg, the - Iargest engineering spe-
calties wese electrlca(}qltr:tron,lc and mechanical en--
gineering, reflecting the frelative importance of the
electrical equipment and machinery- industries. Civil
engineers were the largest epgiieenng specialty n

nonmanufacturing. reflecting the importance of the
epgineenng and architectural services industry. -

¢ Chemists were by far predominant among scientists in
‘the=manufacturing industties and computer specialists
n the nonmanufacturlng industnes. '

¢ Of the 2.1 million industnal stientists, eng“meers and
technlmans n 1980, almosi,one-half were technicians.
Of the' remalnlng 1.1 ‘million most (abqut 80 percent)
“were engin : , :

#» The ratio of scientists and englneerqto technicians is
. an index of the "skill-intensity” of SE&T employrhent.
This index varied \mdely among industnes. On_aver-
age. manufactufing andustries tend t© be more skill
intensive than nonmanufﬁztunng industries (1.25 vs.
0.92). Within these broad sets of industries, the index
" «exceeded 2.0 in lransportallon eqUIprlJem -crude pe-
troleum and natural gas extracuon and pet-roreum re-

fmng W _
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A relative shift of.resources.out of primary activities, such as agruculture and
mining, into tertiary activities, such gs serwces. "has besn occurring in the United
States and in other advanced industrial secieties for a considerable peruocl of time,
This shift reflects such factors as changes m consufmer demand, govejnment pol-
icy, patterns of foreign trade, and technology. These changes also affect the em-
ployment demand for scientific-and technical personnel and can result in redis- .
tribution of this demand by {ield, degree level, and type of work activity. Since a
large proportion of the Nation's scientific and technical activities ‘are ‘undertaken
by private industry, information on these activities in this sectér of the economy is ™ -
useful and important. The National Stience Foundation has been supporting the
coflection of data on the employment of scientists, engineers, and technicians in
industry by supplementing and, using the Occupational Empi#ymenf Survey con-’
ducted regularly by the Bureau of Labor Statistics.

This report summanzes 1980 employment patterns and recent and expeclbd.
trends .in the industrial and occupational distribution of sCientists, engineers, and
techricians. The report explores patte?n implications for futlre demands for sci-
entific and technical personnel in various occupations. Results are limited to the
rnanutaclurmg sector and Iargdy to nonregutated “industries mn the nonmanufac-
turirg sector {i.e., they exclude wholesale and retail trade, transportation, corn-
municatiops, and public utiities).” | . .
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The Iong-run trend in empioyment
of scientists and engineers! in pri-
vate industry has been Aat over the
1970-~80 period 1.1 miliion in
Januwary 1980 compared to 1.0 million
in 1970. Within the private ipdustry
sector. however,“two distinct trends

- are apparent. In the manufacturing
“« sector, the long-run trend has shown'
some decline. butsin nommanufac-
,"turing, it has shown steady growth
“{chart 1). Between 1970 and 1980,
manufacturing employment of scien.
tists and engineers fell at an average

rate of about 1 percent per year until
1978, with a small reCovery betwedn
1978 and. 1980 of 4 percent. thln
“manufacturing, most of the 1978-80

% . growth was-accounted for by three
machinery. and professional and sci-
entific lnstrUmenfs Growth in the
nonmanufa¢lur1ng sector. however,
has been continuous over the

b . 1970-80 perfod. increasing from

T

# nicians see the techmical notes LoaRirun rrend
data lor technicians ara not available
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316.000 in 1970 to 413.00¢ or almost
3 percent per vear. Between 1978 and
1980 esttmated gro*.:rth in non-
rn.anuﬁacturmg was over 9 percent(?
In nonmanufacturing, most of the
grpwlh occurred in miscellaneous
services, business services, and crude
petroleum and natura) gas extraction
(chart 2.

Because of the lack of growth in’
manufacturing between 1970 and

1980, emp]oyment in nonmanufac-

turing rose from 30 percent of total
private industry S/E employment in
1970 to 37 percent by 1980. )

By-occupation. scientist employ-.
menlt increased at an average annual
rate of about 4.7 percent over the
1970-80 decade. while engineering

industries —eleetrical equipment.. employment increased at an average

annual Tate of 2.2 percent. However.
over the 1978-80 period. employ-
ment of scientists and engineers in-
creased at roughly similar rates.
about $ percent per year.

. * d

T The 1474 estimates are from U S Department of
lLabor. Hureau of Labor Statistics. Emplovment of
Scientrsts and bngineers 1450.70 Byllenn st
Iwashingion, 13 (.

,ermment Printing Ofhce. 14973) The comffareble

* 1074 estimates are from unpubbished data of BLS
and the 1978-80 penod represents comparable May
1978 and January 1480 estimates E} N3F based on
data of the BLS (iechnical notes)
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employment by

“industry

Manufacturing
Industries

Of the estimated 21 mlllwn sciens
trsta. engineers, and techmictans em-,
ploved 1n pnvate industry in January
1980. the manufacturing sector is es-
timated to- ha\ ¢ employed over 125
mlllltm 89  percent of industrial en-
gmw-rq’-h percent of industrial sc1-
entists. and 35 pejuent of 1adustrial
tec hnicians (tabl®d 1). Within thig
sector. major emplgyers were the
electrical equipment industry;
machinerv. transportation equip-
ment: and chermicals. The largest
emplover of engineers was the elec-
trical equipment industry: the
chemicals industry employed the
most scienbists: and the machinery
industry emploved the largest
number of technicians (chart 3).

at L

Nonmanufacturing:
Industries3 .

Nonmanufacturing industries are
-estimated-to have emploved about
B60.000 scientists. engineers, and
technicians 1n January 1980, or 41
percent of private 1ndustry employ-
ment. Engineering sgnployment was
estimated at arouaﬁf 255.000. em-
ployment of sciehtists at aboyt
153.000. and employmént. of techm-
ctang at about 450.000. Major em-
«bloving industries wil\gin this sectof
+ H ’ f !‘
PExeludes tratde and regulatecd lmluhlrm l¢im-
RURLatians tran<Jlr|rraI|::|| and puhlu ntidihies)
the estimates'Tor 19810 are based on exfrapoidfon
nt sursgs data lae 1978 for the honmanubas tunng
setdnt aml w?? tor the manutar tuping sector |
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were: miscellaneous’ services, busi-
ness services:* for total SE&T em-
plovment; (miscellaneous services.
business services); and constritction

foreengineers. busigess services. mis.”
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wellaneous services, and-crude pe-
troleym and natural gas. extragtion
[for scientists); and miqcellam-uus
services and husiness services (for
lwhnu mns] P

Classihed Husinmss cervices ani jude compuier and
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. Table 1: Estimated employfient of scientists, enginegers, and technicians in private industry' by sector *
[ - S and dcc ional group: Janyary 1980 -
-
[Thousands] . . *
< - i _— - .~ e e - . B - - B
. ¢
) ' T ,Bcienlists and engineers Technicians
: v ) L. - .
| Industry Totat Engineers Scientists
_Number Y Percent  Number Percent “Number , Percent Number, Percent *Number ' Percent
- . . J ”~ - . W B - . .
Tolal .~ . 100 0 1.1%0 100 0 824
* Manutaglufing - . i 58
Duratfe goods — %35 166 544 190 . 89 _ 593 _ 5% __ 189 . 343 44
_ Pnmary metals - 44, f2 24 22% 20 24 4 ) 20 20%
e Fabricaled metals 71 33 a5 ar, 31 37 4 13 36 36
R Machinery 258 12 1 121 106 110 134 1" 10 » 134 133
[ Electncal equpment 275 130 158 14 2 148 177 12 43 117 AN
Transportation . L :
pquipment 186 e 88 127 114 115 146 1 40 55 56+
frstruments 120 57 62 56 55 66 ? 28 58 58
All pither durable .
goods’ 36 17 16 14 12 15 4 14 20 29
Nondurable goods 266 126 154 139 78 9% 76 265 | 112 1t
Chemicals 147 < 69 90 817" 39 a7 52 181 56 56
Petolpum refining 26 12 18 16 11 132 70 23 9 9
Adl other nondurabie . - ’
goods 93 a4 48 42 29 35 v e ar a7
Nonmanufactumng 862 a0 B a3 . 372 257 31z 156 ., 546 449 a8
Crude petrohedm and . T s - - : + ) .
-natural gas extraction 56 . 26~ 37"~ 33 18 22 19 65 18 ., ‘18
Other miming 18 8 " -1 0 7 9 -4 13 7 ?
Construct!on\' 96 45 &1 46 49 60 t § — 4§ 45
Finance wmsurance f ! .
and real estate ‘8BS 40 41 37 6 7 35 121 .. 44 44
Business sefvices * 253 120 %128 112 62 76 62 217 129 128
! Miscellaneous. ' | .
services 305 14 4 1397 » 125 1171 135 7 9% . ]bG 185
Al other services 51 24 11 10 ! 2 3 +« 9 o 40 40
'Excluuiné trade communicatons transporianon and}ﬁbhc unlhes ! N
4
-Source Nanonal Sciente Founddtion \ R -
L] N R
., -
! - W 12 [ -
. p .
- - A / -
J +
.
l A3 : ’ - bl M
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Employment of scientists. en- 'Chl'll MMWI‘MMWWW 1“3 .
gineers, and technicians in these in- . y
dustries is not widely dispersed. of /mmmn cowamﬂnm_ﬂo :
‘thé 17 industries examined. the four . . Ten’
. 0, - s B ‘!0 ] 2 4 8 8 10
biggest employed over one-half of the = T T T
total scientists, engineers, and tech- - Petroleum "
nicians:-mijscellaneous services, 14 MheCellaneous seryices
percent; electrical equipment, 13 -, Crude pelroleum and : Chemicais and .
percent: machinery and business ™ natural gas extraction allied products '
services. each 12 percent (chart 3 and Metallic minerats Electorcal
table 1), By broad occupational minng equipment * .
groups. the major employing indus- Business , Transportation )
tries for engineers are: electrical SErVICes equipment
équipment industry, tzsansportation ° General conslruchion Professional and } -
eq‘u,lpment., miscellaneous servites, excepl building scientific insfruments
and machinery, each employing 13 . Mach
percent to 18 percent of the totak Insurance \ o achinery wanabot
Scientists are highly concentrated in el Snmanutactiiring |, By metas antifactunng
two industries-~business services: val mning Y me‘j
22 percent, and chemicals. 18 per- Nonmetalke Tobacco ,
cent. The concentration pf scientists - funerals mining manulacturers .
in these industries results ffom the General building ' Fabricated
heavy utilization of computer scien- | construction metals
tists in'the former dnd chemists in - * Bankin ‘ Rubber and L
the latter. 9 y plastic products
Special trage Paper ang allied ’ .
The conceﬁtratlon of scientists ant : construction producls
engineers in a relatively small Stone. clay, and R
number of industries is the result of glass products
elt}}ef thg com?entr'atlon of industrial _ B Miscenansous . W
.activity in these industries, or the - ' g manufaciuring . .
fact that their industrial technology = ¥ . N -
requires a relatively large humber of - Textiles
/ employees‘ with S/E skl!ls.,One way i Food and andred .
to determine the relative effect o products :
these two determinants on the if- 7"1”,
e

dustrial distribution of scientists and

fl

-engineers is to develop a “‘conceh-

Q
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tratien -ratie”™ for each industry, re-
lating that industryv's share of S ES
emplovment to its share of total (i e..
S5 and non-S Ej emplovment A ratio
tlose to unity for the industries
which were large emplovers nnplies
that the large S E emplovment 1s
primartly the result of large amounts
of industrial activity (reflected by
t‘ma] employment}l A ratio greater
than wunity 1mplies that these indus-
tries are relatively technologieally
intensive ’ .
‘ ’
*Heraee ub the wode renae of techaologireal skl

wrtrthures ol techmowns as slelined vt e
prart the e hinoloe g iotensars fatios aredimnteyd
Bl syt oore of Ve relatige s un[i'rm‘lh‘lm\ nt
wort st atod prgonters Eor depivation of the van
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Regarded another wav, the ran-
centration ratio 1s a means of decom-
posing two effects on the employ-
ment of scientists and engineers 1n
an industry- the scale effect, resulting
from the level of produdtion, and the
effect of diffenng technology i pro-
ducing each industry’s output. Ap-
plving this tvpe of analysis to the 1a-
dustrial emplovment distribution of
scientists, engineers, and techm-
clans. we find that the concentratton
ot the four industries cited above is
primarily due to high technology 1n-
tensity., The same conclusion holds o
ohe narrows the focus to only scien-
tists and engineers.

Continuing aor focus on geientists
and engineers. we hind that, among

i
. "
[
. %
-
.
.
. .
r
.
_' Y
k]
Fa
I
.
Yy )
t
£
-
k]
.
x
- -~
- 5
1y
»
.
.
v,
.
: .

ah

”
-

the nonmanutac turing industries. the
miscellateous services industey had
the muost technologically concen-
trated work force, emploving almost
mine times the number of scientists
and engincers expetted. judged BX its
share of 1otal nonmanutacturing em--
plovment (chart 3) Other haghly
caoncerntrated nommanutactaring in-
dustries were crude petraleum and
natural¥gas estraction. 4 3. metallic
minerals mining. 2 8, business serv-
tees, 2 5 and general construction.
except butlding, t8 In the man-
utacluring Rector, petroleum refining
and chemicals and allied products
had the greatest concentration of soi-
entists and engimeers—2.6 and 2 5.
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. Within the industries examined,

engineefs outnumber scientis{s by
almost 3 to 1 [char! 5). Engineers are
moxe heavily utilized in manufac-
turitgg. while scientists are more in-
tensively utilized in nonmanufac-
turing industries {table 1). Techni-
cians are more equally distributed
between these two sectors.

Within manufacturing, the largest
engineering specialty is electrical/

- electronic, followed by mechanical
engineers. The predominance of i1
these two specialities reflects the * I Technicians
large n¥mber of electrical engineers
in the electrical equipment man-
ufacturing industry and the employ-
ment of relatively large numbers of
mechanical engineers ih the machin-
ery industry, Within nonmanufac-
turing. civil engineers predominate,
reflecting the large numbers em-
ployed in engineering and architec-
tural services firms.

Chemists make up the largést sci-
ence specialty in manufacturing in-
dustries and computer system
amalysts predominate.in the non-
manufacturing sector, Each accounts
for about 45 percent of all scientists

~ in their respective sectors. Within

El{fC ‘ ., 15
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Computer
programmers
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nonmanufacturing. computer spe-
cialists are concentrated in the serv-
ice sector. primarily business serv-
ices. Most of the remaining scientists
in nonmanufacturing are physical
scientists. primarily geologists and
geophysicists employed in the pe-
troleum and natural gas industry.
* Through the seventies. total em-
plovment in nénmanufacturing in-
dustries increased more rapidly than
. in manufacturing, and long-range
projections indicate that these trends
will continue at least through the
| muydeighties.* Assuming no ‘radical
shifts in the occupaticnal distribu-
tions within these industries. the rel-
ative shift from manufacturing to
nonmanufaclurlng industries that has
cccurred and is expected to continue
in the inted States has important
implications for the demand for sci-
entists. engineers. and technicians by
specialty. The major beneficiaries of
this shifting pattern of industrial
growth have been and will be those
specialities with high concentrations
in the' ncnmanufacturing sector—
civil engineers. computer spe-
" cialtists. and geologists and
. geophysicists. They-will probably ,
continue to enjoy above-ayerage rates
of‘employment growth in the mdus-
' tries examined. .
.« Radical shifts*in future - occupa-
tional distributions within ‘thtese in-
dustri’es ‘Caused either by technolog-

-~

1'-;.:

—_ — o rd

L

" Proettions for 1985 are besed on dhpliblhished
dala of Bl.S Trends in aggregate employment by
industry were generaled by BLS as part of their on-
soing program for studying alternative patierns of
ecomomic gfowth ,See US Departmeni of Labor.
Bureau of Labor Statisiics. Handbuok of Methods
far Suriess and Studies. Bulteun 1910, 1976 and
Emplovment Protechions for the 1980's, Bullethin
2030, 1979 |Washington, B C- Supr of Documenis,
118 Government Printing Officels

1“ . '...u
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Table 2: Ratio of scientists and
engineers to technicians in private
industry by selected sector: 1980

Industry . Ratio
Total. prwale mdustry i1
Manutactuning, total l_1-5_5_
Primary metals t122
Fabricated metals a6
Machinery * )
Elecincal equipment © 135
Transportation equipment . 213
Instruments "106
All other i
durable goods ! 81
Chemicals | 161
Petroleum refining , 204
Al other !
nondurable goods . )
Nonmanulactunng - 92
Crude petroleum and '
nalural gas extraction 208
Cther mining | 1861
Construction . t 1
Finarice. insurance
and rea) estate 9§
Business services 97
Miscellanegus services 83
All other services 27

Source Bureau of Labor Statistics and Na-
tional Science Foundation

A \ -

ical changes and/or dramatic shifts in
the relative costs of employing these
specialties could alter the projected
.employment outlook. It should also
be rémembered "that these implica-
tions are based only tin the erfiploy-

*ment patterns found in the industries

examined in this report. The em-
ployment implications for specialties
that have relative employment gon-
centrations in other sectors of the
‘economy where growth has been less
rapid than in the industrial sector are
more pessimistic—for example, in

, the academic sector where employ-

ment growth has been tapering. off
and is expected to ¢ontinue to grow

b
<

. /o
slowlv because of demp'graphlc- fac-
tors. Most of the science specialties
{with the exception fpompuler sciv
entists and possib}y Chemists and
geologists .and gﬁ!o,physwlsts] are
concentrated in the academic sector.
The ratio of scientists and en- |
gineers to techyictans can be used .as
an index of the “skill intensity™ of

SE&T employment. Technicians are
generally less skilled and are used
directly or indirectly to support sti-
entists and engineers in every phase
of their work. The skill intensity
index for the private sector was (.90
lI'I 1978. showing that for every 100

from 0.27 1n the least skill-intensive
industry. all other services. to 2.13 ix
the’?’most skill-tntensive industry.
transportation equipment. On-dver- |
age. manufacturing industrieg are |/
more skill-intensive 1n their utiliza- / )
tion of scientists. engineers. and
technicians than nonmanufacturing
industries. Within manufacturing. in
addition ito the transportation equip-
ment industry. the chemical and the
petroleum fefining industries were
relatively skill-intensive users of sci-
enfistg, ergineers. and technicians.
Within nonmanufacturing, the in-
dustries that perform grude petgo-
leum :and natural gas extraction and !
“other’. (i.e., nonmetal and npncoal)
mining activities were highly skill-
intensive. The wide variation in skill_
intensity among industries sum-
marized in table 2 is the result of
several factors including:.the tech-
nology of the industry; and the sub- -
stitutability of technicians with other
“ccupations including scientists and
engineers, and the relative costs of
scientists and engineers versus tech-
nigians. 5 .
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General

“The national estimates of employ-
ment in scientific, technical. and en-
gineering occupations in non-
manufacturing industries are based
on data from the 1978 Occupational
Employment Statistics (OES) Non-
manufacturing Industries survey. The
OES programs is a Federal-State co-
operative effort which enables States
to conduct their own surveys to pro-
duce State estimates. The Bureau of
Labor Stat‘:s (BLS) provides sur-
vey proce 5. technical guidance,
and assistgnce with problems. The
cooperating State agencies are™the
State Employment Security Agencies.
Forty-three of the 50 States (51 in-
cluding the District of Columbia
cooperated in the OES program at the.”
ime of the nonmanufacturing in-

ries survey. A supplemental sur-
vey, funded in part by the National
Science Foundation, was conducted
in the eight noncooperating States by
BLS in order to provide national es-
timates. All estimation was done by

+

Scope of éurvey -

3

.. The survey covéred private non-;
* manufacturing establishments in

(SIC) codes 10-17, 6Q-67, 72, 73, 75,
76,78, 79, 80, 81. 83, 84, 86, and 89.
The reference date of the survey® was
the week that included April 12, May
12, or June 12, 1978, depending on
the SIC of the sampled unit as shown
at right.

UT'he survey reference date 15 the date for which
employment data were requested from re-
wpondenis

17

ERIC

Aruitoxt provided by Eic:

L

Standard Industrial Classification \ 4

1]

nical notes

CGeographically. the survey covered
all 50 States plus the District of Co-
lumbia. s

Method of Collection

The syrvey schedules were ini-
tially mailed to most sample estab- -
lishments while personal visits were
made for some larger companies.

Two additional mailings were
made to nonrespondents at approxi-
mately B-week intervals. Telephone
followup and in some cases persona

- visit followups were made for those

nonrespondents considered (because
of size) critical to the survey.

Indusity

Meial mning ’
Bituminous coal mining
Anthracie coal mming "
Crude petroleum and naturel gas
extracion :
¢ " Nonmetallic mmerals mining
.  General bulding consiruchon
General construthion, except building
Special trade conlractols
- Banking
Crédit agencies other than banks
_ Secpnity, commodity, elc brokers
Insurance
Insurance brokers -
- Real estate
. Combination real estate, law
insurance
Holding and investment companies
Hotels
“ Other personal services
Business services
Auto repairs
Other repairs
* Theaters
Mscellaneous enlertainmenl
Medical services
Legat services
Sociat services
#  Museums
Nonprofit membership orgamzations
Miscellaneous services

f 13
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Sampling Procedure .

The sampling frame for this survey
was the list of units in the specified
SiC’s as reported in the State Unem-
ployment Insurance {Ul) files
{excluding government units). Be-
cause each cooperating State selected
its own sample, thé reference date of
the sampling frame? varied accord-
ing to when the Jast updateg to the
frame were made and when sampling ,

.

I
‘The sampling frame reference dale refers to the

date at which 1he U files were most recently vali-
(Eated and updated

SIC  Reference Date

16 May 12,

1" May 12

12 May 12

13 May 12

14 May 12 E

15 June 12 \

16 June 12 '
17 . Jynet2

80 June 12 -

61 May 12 '

82+ June 12

63 May 12°

64 May 12 .

65 May 12

66 May 12

67 June 12

70 May 12

72 May 12
w73 . June 12

75 May 12

76 - June 12

7 April 12

19 Apnl 12

a0 May 12

81 June 12

a3 May 12 5

84 Apnl 12

88 Apnl 12

a9 June 12

. il
.
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todk place. The reference date for the
frame used for sampling in the eight
supplemental States was the-first
quarter of 1977, .

The universe was stratified into
SIC and size classes. The size classes
were determined by employment as
follows:

Size Class Employees
1-3
4-9

10-19
20-49
50-99
100 -249
250-499
500-999
Q00+

DD EWGN =

State Samples

Ul reporting units with three or
fewer employees were not sampled in
all States, but units with four to nin

. : |
tions from the previous survey. This
national SIC sample size for the non-
certainty segment was then allocated
to-the noncooperating States/size-
class cells proportional to employ-
ment in each cell. Establishments
with 1.000 or more employees were
included with certainty. The above
allocations resulted in a total initial
sample size for all States of 333.115
reporting anits.

Response

There were 321,916 final eligible *

.units in the sample (i.e., excluding

out-of-business, out-of-scope. etc.}).
Usable responses were obtained from
214,686 units, producing an overall
response rate of 66.7 percent based
on units and 62.9 percent based on
employment. Subsequent to the na-
tional estimates, additional data were

employees were given larger weights \ received by States and used in pre:?

to represent the employment in the
smaller size class. Ul repgrting units
with 250 or more employees were in-
cluded in the sample with certainty.
For noncertainty size classes, a sam-
ple size intended to produce State
estimates with ftarget relative errors
of between 10 percent and 15 percent
at one standard deviation was de-
veloped. This was done for groups of

. 8IC’s based on analysis for employ-

ment distributions by occupation and

- coefficients of variation (CV’'s) from

the pr‘evious survey for a set of typi-
cal pccupations., This sample size
detegmined for the noncertainty por-
tion of each SIC industry was allo-
cated to the size classes within that
SIC proportional to equployment in
each size class. The sample was
selected” systematically with equal
probability within each State/SIC!
size-class cell. !

National Supplement Sample

The sample size for the eight sup-
plemental States was developed by
first determining the sample size re-
quired for national estimates in each
'Z-Jigil SIC with a target relative error
of 15 percent at one standard devia-
tion. This was done by analyzing
CV’'s and employment distributions
by occupation for a set of scientific,
technical, and engineering occupa-

&

paring States estimates. Response

rates in most States were signifi-
tly higher than the response.rate

used to develop national estimates.

‘ Estimation

s

A weight was determined for each
sample unit from which a usable re-
sponse was received. Each weight
was composed of two factors. The
first factor was theginverse bf fne
probability of selection. For ques-
tionnaires that were not returned or
otherwise not usable, a nonresponse
adjustment was made to correct for
these nonrespondents. For each of
the 3-digit/iSIC/size-class sampling
tells, a nonresponse factor was cal-
culated that was equal to: *

1]
Weighted sampie employment of afl
eligible units in sample

Weighted s;ample empfcr)yment of all
responding eligible units

The sample employments were
taken from the sampling frame. If the
factor in a cell was greater than a
predetermined maximum f#tior
(based on previous survey experi-
ence} which increased as the number
of respondents in a cell increased,
the cell was collapsed with other
homogeneous cells within the SIC
until the factor for the combined cells
was not greatest t_sb‘g.g}h'e appropriate

T

el
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maximum factor. For size clasgses one
through six, homogeneous cells were
determined to be other size);ls
within the SIC and State. For size
classes seven through nine, homo-
genous cells were determined 10 be
other State cells within the SIC and
size. The weight for each establish-
ment was the product of the two fac-
tors.

If the collapsing procedure ‘termi-
nated (i.e., no more cells were avail-
able for collapse) before satisfying
the above constraint, then the appro-
priate maximum factor was used.

A combined ratio estimate of occu-
pational employment was used to
develop the national estimates. The

.auxiliary tariable used was total em-

ployment? N
The estimating formula is:

piy, 2 Ze WPy
’ N NeW vk €
where

p = d-digit 1ndustry occupational em.
oyrien! estimate
= 3-digit industry within 8 2-digit

Industry
i = size clas v
k =g shment
W ., = weight after nonresponse adjust-
. ment

P, & occupational employment in } "'46-
) 1 dustry. 1 * size class and k ® esfab.
{ lishment T,
2= total employment in the i ® indus-
I oty i* size class and k* estab-
» lishment
M, . =benchmark total employment in 1!
i industr - :

Thq-' populatin value of total em-
ployment (M ,) was obtained from the
BLS Survey of Employment, Hours
and Earnings.

4The standard form for the sampling
vﬁriance for a combined ratio esti-
mate is.? ) i .

i v s N2 (1)

[N

I

b m—————

n.y

152‘““_}{.253”’:8“’“ Sp” S.r“}
where

V(1 = vanance of p -
1 = 3-digit industry within h%dlgll
\/ industry \
t = sizh class "
. "&
. !

Pl

3This formula 15 derived from the equation fog
compuhing the variance of a ratio estimade given in
Sampling Techniques by Willam Cochren (New
York, John*Wiley and Sons. 1977), p. 166

o
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Ny,
dusity and } * size class

fo; = sampl‘ing fraction-in the +" indus-
try and | * size claes

ny = number of sample unils 1k lhe a"
dndustry and i * stze class

R , = “ v w ik P 1k

Y X W e

S, = sta deviation of p wnhm the
i LaDdusiry and § * si1ze class
tandard deviation of ¢ within the

1 * indusiry and J "size class

P, = correlalion coefficient between p
and e wilhin the 1 * indusiry and
) ® size class

W
-
=

i

The variances for the occupational
astimates were estimated ‘using the
followmg formula.

Varip) =¥, ¥, T,,V.* where

T T = [Bf.l_j_:-__..lf__‘ |
M,
€x Wil (_,\_ x W)
{.\.‘lwm!’ - |.\.:I- W oa?

M, :
- —————— e ] and
.\.. ; .\..lr Wiwen

V‘., =Skwl:l" [Pl:l-_nrf-'ui;"“
[P” "R;B-:”x

where -

M., = benchmark lolal employment in the
1 * industry and J " size class

€y = El ?e:k

All other terms are as defined
above. This formula is almost a tom-

mula.given above. One sim
assumption has been made.
sumption is’

W,, =cuforall kinagiven ) cell

That is. the _weigl:nts are equal to a
constant ¢ within a given 3-digit
industry/size cell. At this time, the
total effect of this assumption on the
variance estimates has ot been
measured.

i ‘
Reliability le Estimates

There are two types of errors, san}-
pling and nonsampling. possible in
estimates, such as those reported
here, which are based on a sample

cause observations are mage only on
a sample, not on the entite pbpula-
tion. Nonsampling errors” can be at-
tributed to many sources, e.g., in-
ability to obtain information about all
cases in the sample. differences in

survey. Sampling errorsa%occur be--

= lotal number of units in the 1*in- Ythe respondents’ interpretation of

questions, lnablllly of respondents to
provide correct information, errors
made in recording, coding, or proc-

- essing the data, errors made in es-

timating values for missing data,
failure to represent adequately all
units in the population. etc.

The particular sample selected is
one of a large number of samples of
the same type and size that, by
chance, might have been selected.
Estimates from each of the different
samples would differ somewhat from
each other, and from the results of a

complet® canvass conducted under
essenti ,the same conditions as the
sufvey. "This»variation among the

possible estimates is defined by the
sample error, measured ln standard
error units. The complete canvass
total would be included in the
range— ‘

(1) From one standard error below
to one standard error above the
derived estimate for 68 percent
of all samples.

(2) From two standard errors below
to two standard errors above the
derived estimate for 95 percent
of all samples. !

(3) From three standard errors
below to three standard errors
above the derived estimate for
nearly all samples.

An inferencewt}af/the comparable
complete canvdss total would be
within the indicated ranges would be
correct in approxim"ﬁtely the relative
frequencies shown. Those propor-
tions indicated in previous items (1),
(2). and (3). therefore, may be jinter-

as defining the confidence
that the estimates from a particular
sample would differ from complete
coverage results by as much as one.
two, or three standard errors, respac-
tively, .

For example, suppose an estimated
total is shown as 5,000 with an as-
sociated standard error of 100, There
is a 68-percent chance that the com-
plete coverage total would be be-
tween 4.900 and 5,100 and il is al-
most certain that the complete cover-
age total would be between 4,700 and
5.300. The relative error of this esti-

mate is (100/5,000) = .02, or 2 per-
cent.
Ty
-l.‘.u)

\

These relative errors }ndicate the
magnitude of the sampling error. Ef-
forts were made to redut:eg} biases
because of errors in recording. cod-
ing, and processing the data. The
adjustments made for nonrespon-
dents assumed that the characteris-
tics of the nonrespondents were the
same as those of the respondents.

Particular care should be exercised
in the interpretation of small esti-
mates. estimates based on a small
number of cases. or small differences
between estimates because of rela-

tively large sampling errors of these

estimates.

Table B-4 presents relative errors of
the estimates resulting from this sur-
vey. The relatiye error is defined as
the standard error divided by the es-
timated value expressed as a percent-
age of the estimated value.

‘Current Employment

Estimates

LY

Based on the assumption that the
skill-mix within industry changes
relatively s/pwly over a short period
of time.* it is possible to use the re-
sults of the 1977 and 1978 QES sur-
veys for estimating changes in scien-
tist, engineer, and technician (SE&T)
requirements without surveying the
sectors each year. By aPplying the

*Depariment of Labor. Bureau of Labor Statisucs.
Tommorrow's Manpower Needs HResearch Repqn
on Munpower Projection Methpds. Bulletin 1769
|Washington. BC, 1973) Thls report concludes
that ebout one-half the change 18 occupational em-
ployment yn the to-year period 1960-70 is ac-
counted for by changes in indusiry employment If
the change tn skill-mix 15 assumed to gccur at a
constent rate, and 1f the change for SE&T occupa-
fions 15 assumed to occcur at the same rate as for
those occuPations feporied on 1o the swudy. a
mathod Jacorparziing only the change 1n Industnal
mix will account for 95 percenl of the change in
SE&T occupptional employment when using in-
dustnal employmens. data one year removed from
the base period Given these assumPtions. the
analysis reporied 1n the 1ext iz probably within 8
perceni of the actual cHange in SE&T employment
in nonmanufacturing for the Penod between the
OES survey date (APril. May, and June of 1978} and
January 1980, ard within 13 percent of the actual
change in manufacturing between 1977 and

fanuary 1960 e 8 /




percentage distribution of the pecus
pational mix 1n the base period to |
current estimates of industry em-
ployvment.’ updated estimates of oc-
cupational employment may be ob-

tained. For example. according to the,

1478 OES survey. 10" the muscellane-
fous services industry civil engineers
were 4 O percent of total employ-
ment. Since total employment in this
‘industry grew 10.7 percent from the
-date of the survev to January 1980,

x the assumption of constant ogLupa-

Wi

Lo Department ol Babor Burean ot Tabar Stansties
b ment and Fornings Imponthlc b 8 ashima-
pate U Supt ot Baeuments 4% Gosernment
Pronting Oltiewe )
-
[
L
£
jpa—
LY
’
i
Q

E

tional shares implies that emplox-
ment of civil engineers in this in-

dustry atso increased 10.7 perceut”

from 42.800 to 47.400 in thal period.

Expanding this procedure lo the
enlire donmanufacturing sector. Jt is
estimated that 1n January 1‘&8(em-
plovment of scientists. engineers.
and technicians was about 9.6 per-
cent higher than at the survev date
Engineering employvment 1s esti-
mated to have increased 8.7 perceny:
employment of scientists increased
by 10.7 percent: and technician em-
ployment increased by about 11 per-
cent The validity of the assimptions
underlying the foregoing analysis
cannot be empirically validated until
tomparable data for 1980 become
available. :

By using data from the previous |

1977 OES survey of marufacturing

[ ]
-

RIC

Aruitoxt provided by Eic:

industries dnd appiving the eanm
method, 1t is also possible j,b{‘lf"rd'l‘(’
estimates of emplayment in the man-
ufacturing sector for the same time
periods: These estimafes show that
totat SE&T employment grew 4 5
percent from (978 to lanuary 1980,
tess than half as fast as the growth in
nonmanufacturing. Engineers in this
sector grew at a 4 6 percent rate. sci-
entists at 2.6 percenl, and techni-
cians at 4,8 percent. The growth in
this sector was censiderably—greater
in the durable goods'producing in-
dustries {5 & percent fof all scientists.

engineers. and technicians) than n.
nondurable goods industries {1.1

percent).

Definition of Scientists,
Engineers, and
Technicians

“Scienlists™ includes persons con-
cerned with research in science or in
the application of scientific laws and

principles to specific situations, en-
gaged in work which requires a*

knowledge of the field equivalent to
that acquired through completion of
a 4-vear college course with a major
in the specific field. and who spend
the major propoertion of their time in
such activity. “Engineers” includes
persens concerned with the practical
application of physical laws and
principles of.engineering for the de-
velopment and utilizationm of

£y

L.
A \1“{

machines. materials., instruments,
processes. and services, engaged m
_such work at-a tevel which reguires
knowledge of enginvering af least
« equivalent to thal acquired through

the completion of a 4-vear colleges

course with a nwor 1n one of 1he en-
gimeeniig fields. and wha spend the
major praoportion ot their time in
such atts ety “"Technicians’ n-
cludes persons usually \\'(Jrklng

under the direction. “of a suientist or
engneer. who dss.ls! the former in the

tific lavl and principles. or m re-

applic dl%h uf vngnwt’rlng or scien-
search.

[
-

Concentration Ratios_
The "l.‘ont:‘vn‘lrutlun ratios”" shown
1n this report are defined as follows:

(=18 S (E E).

"y

where (, 1% thg concentratioh ratio lor

industry 1. §, is the number of.scien-
. k1 . . . . N

tists and engineers in industry i. S, is
the total nimber of scientists and en-

gineats in'the sector fmanufacturing

or npiimarufacturing). £ is the total
employment In.industry i and E. is

the l()ldl ecmployment in nan-

manu'facturlng The concentration
ratios shown are based on the 1978
estimated emplovmenl mix in<non-
manufacfuring. and the 1977 em-
ploymen} mix 1n the manufacturing
sector !

.
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'.'I"able B~1. Employment of scientists, engineers, and te;:hnicians in ‘_nonmanufaétu ring industries: 1978

-

. ‘ . .| Tolal . Engineers
v " | scenusts,  Total i - - . .o oo ' e —
Industry g SRGINGTs.  scenlists | I Aeror ; : . Matal-
. . i -and and | i astro- i Electncal, Indus- Mechan-  lurg-
- itechmuanslengmpers Total :* nautical: Chemical Ciwil electfomc inal icat cal
-k —— . e+ - - i .- * - Y ’
Total nOnmanu!acturmg 7934 379 112364 r- . 5 15798 65 a 499 71 ., 458 | 27 i
Mining M%7 7T 4ia | eia ] § ;111 13 " B t Tz [ 7F
» Metal mining 68 44 22 0 | ¢ 2 2 + 4
Coal mining . ; 6.8 42 35 | ] o 27 0 .2 1
Crudg petroleum. natural gas . 458 s | 154 9 7 7 13 .0 7 0
Nonmeatalic mining : X 33 18 | a2 0 1 1, 0 | 1 1 1
“  Constfuction . . 959 515 | 500 .0 1] 188 76 _ + ¢ 134 | 0O
General building L. 21.9 108 ;| 105 0 0 53 6 0. 20
General except building o 437, ! 288 275 ¢ . 0 91 44 0 67 ¢
Special trade 303 121 121, @ 0 44 28 90 46 ]
Finance. insurance. feal estate 800 83 58 0 1 0 o, 0 a ] 1
Banking and othes credit . 24t ' 102 4T 0 0 ro o T T 7o 0 -
: Insurance 405 ' 199 281 ¢ 1 I o ! o | 0 | © t
»  Other finance, msu-rance rgal estate 153 81 24 | 1] 0 0 0 i 0 . O 0
Services L 554 7 2480 | 1583 51 86 |459 ; 409 . 6B | 313 | 22 f
Busingss services £25 1 110 4 55 8 as 47 soT' 217 | 36 102 ' 185~
Repairs. except auto K i72 3 a 0 0 o 2 l 0 1 0 .
Miscellaneous services | 284 8 1273 [1006 i3 3.9 428 " 189 1 30 210 | 8 \1
Otner services < 21N N 102 22! o j,0 . 1y (R t 0
” L] " ‘\-\'
>, _ | . Engmeets N . Seientists
© . | | Geolo-
¢ Ingustry . Petro. el AN _ . gisis/  Oceanog:'Physt-
. - Mmmg leum Satety) other Tolal  Physical Chemnsts|geophys| faphers OI8ts
————— - - —— - — an m————— 1 - - . * - - o
Tolal nonmanulaciufing 33 | 113 43 316 {t427 ' 367 [ 100 L 187 4 i€
o Mining . o pan 98 17 24 190, 158 | 15 1 140 1] o__
" Metal mining EURTENEE ¥ [ 0 2 ] 22, 20 a 1 16 0~ [0
Coal miming. ... . a!/“ . e 15 0 9 5 7 .5 2 2 0 0
Crude pelroleurmn. nalural g . A 9.8 4 1.5 155 127 6 | 120 | 0 0
Nonmetahc mining ) 4:: 0. { * 1 & 6 2 3 Q 0
Construction | ., , .. 0 0 16 87 1 15[ © "0__\_ _0____+ 0 L 0
General budding .o [} 0 5 20 3 0 N 0 -
General except buiding © . . . 0 0 11 62 11 0 o™ o o0 0 )
Special rade N 0 0 ' 5 ' 0 0 0 0 ~ 0 -
Fimance, insufance. real estale [1] i] i 56 325 7 1 o__3 6 | 0O Q
Banking and other credit 0 0 0 ‘4 58 ' -0 0 0 °
Insyrance ¢ ‘| 0 0 28 170 1 o ! o 0 0
Othe finance, msurance. real eslale 0 0 ! 24 57 6 0 o] 0
Services K] t5 10 149 897 201 85 41 4 46
Business services. 0 8 6 | 67 1 549 | 124 | o4 14 1 a7
Repars. excepl auto . . * 0 - ¢ ’, ¢ 1 (1 0 | 1] | 0 +] 0 s
Mescellaneous services 3 7 | 4 77 26.7 7a 1 19 | 27 3 1.0
Other sesvices * ' o, ° i ° 1.5 80 4 1 al o o °
- ’ S
- LT L P )
¢ \g‘a.:_
a . ! * * .|
\a_ Ly " ’ Y
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Table B~t—Continoed

b
-

‘ . r
. 4 - .
-’ - - - ~ - ——— L ’ [ [ S e ey - .- . n - - -
4 Scentists ..
. . T —- R g - Tt !
-— Industey T e ® . .y . Total | ‘ Other
i o J Other  Total * Agn- - Biw-  Other  mathe-  Mathe- Statis- . mathe-
l'physwal-, hte | culiural logical nfe matical ' matictans Ticlans  mahical
. . R - - + L. e S . .- DR . LN : .
Total nanmanutacturing 29 97 6 . 24 62 ‘187 . 38 18 , 74 ~
Mining TTa o .0t .0 6. __ 8§ n. 0 ] 0
Metat mining T .0 0, 0" 0 “0.. .0 o o
Goal mining \ g ‘o0 .0 .0 0 1« 0- 0 ot
Crude petroleum, natural gas 2 0 0 0 0 L8 - 5 0 0,
Nonmetalic mining . T .0, Q0 -0 o ', 0 P s 0
Construction . ., 0 0o -~o ~0o0o_ .0 0 . ¢y 0 _, 0
General building ; "o . 9 0: 0 5.1 0 ) o .77 0 "0
General except bullding (14 a -0 0 0= 0 0 0 . 0
Special trade 0 0, 0 L 0 g4 0 "0 +-B | 0 __
Finance. insurance. real estate - 1 Y ! _I, 0. o _.,83, 0 4 g"““IT‘ 52
Banking and pther credm - 1 0, . 0 : .0 3 2 0 .. 0 2 .
Insurance  .___ - - Tt Y0 ' o0 0 0 g0 | 0 L 19 41
Other fhance, in&G7ance. reat estate . v 1 ] 0 21 ;, 0~ 12 9
Services 24 96 | 6 284 62 __ 67, 180 N 46 __ 21
N Business services g 30 . 6 19 5 42 21 \% 1
N Repairs. except auto 0 r 0. 7a 0 0 e 1 0 0 (.
Miscellaneous sefvices 14 57 1 0 o . 57 35 10 6 2,0
. 1 Other services 1 6 ' 4 . R 20 0 20 0
\ e - T TT e e — . - e ——— " - - e == - - .- - - . -
N immmm e e T . R
. I Screntsts - Techmiclans
* . [ i_.._,...-_‘_..,.._.__‘ . - - e — - 4. = )z e —
Indusiry ’4\.- N ! T Computer | * 1 Total |
: Total , Psychol-1 Sociol- | Other | systems | Total sng- | Electrical/
social | Economusts -+ ©gists | ogists | social 'analysls_itechmcnans'.nqanng i Drafters | aloctrome
 Total nonmantfacturing” 139 43 56 | t4 | 25 | e41.| 4143 " 2799 ] 131.1 | 508
o Mirming . 0 0~ [ 0 0 .. 25 214 _145] 56 (Kl
Metal.miming . 0 0 0y 0 J 0 1 24 12 4 o
2 Coal miing . 0 0 o |0 o i 2 26 19 8' 0
) Crude Delrole@al gds 0 0 0 i 0 o . 22 14.9 108 4 9\: 11
Nonmetate mihing ¥ 0 ] 0 ] 0 ! 15 5 2y o
Construction . . 7] 0 0 0 0 - is 444 406 218l 124
General building 0 0 0 0 0 3 TEREEE 78° 5
General except building 0 ¢ 0 ~0 0 11 51 | 13t 8.1 3
Special trade -~ g 0 0 0 0, ! 182 | 177 59| 116
Finance, insurance, real estale 13 | 1.2 0 - 2 222 447 | 24 9 [1]
Banking and other credit ~g 1 7 0 o .2 8.6 139 . 2 o i 0
Insurangey . . . ' 2 2 1] 0 o 108 208 5 2! 0
Other finance, insurance, real estate 2 2 N ¥ 0 2.7 L 12 18 g 0
Services - 12.6 32 56 14 1 24 389 06 7 2233 | 1028 48.1
Business services 47 22 1.8 10 5 0.8 114.7 536 183 228
RAspairs, except alito 0 0 0 0 0 4 16.9 16.6 5 15.9
Miscellaneous services 28 8 1.0 0 20 6.4 157 5 1435 B34 Bt
Other services 4.1 1.0 31 5 4 ! 10 176 < B6 6 12
- ‘ - . el L 1 — .
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Table B-1—Continued : “ -, N
= j - . . . \ . )
L ' T " , v . .
N . * ’ -5 M
. * " [ t o .- - . R - s [
- * s, * ' Techmcians > o
M *~ . P - ‘ B T ) . . . . .
' ot 1 Industry . . i Specih- I Other LA . Computer
- L i Mecham- 1 cation Civil engl-« Totaf -Bio- Other pro-
s . nlSurveyors ' §cal " woiters .engmeerlng nearnng s‘aence logical  science grarnrner . .
- _——— — e ———— e e e - i _— s e — - — - . - - - :
. _ Total nonmanufacluring = T a2 | 4 4 - 13 . 212 292 , 209 35 174 . 812 ¢
© Mning » - S R 8 NS SOOI Y UV F T U F BN N
Metal mining .~ . '}_ 4 + 0 T" o ] 4T T Y 7. 2
- Cogimining 7,0 . 0 .0 4 Tz 0 2* 2 '
. Crmugde pétroleum, natural gas 5 0 0 0 50 186 0 16 15
Nonmetalic mining .« (1 4 0 0 2 . 7 0 7 .1
. Construction . 36 0 0 0 t28___ 0 . 0 _ 0_  ta,
" General bulding B s . o To 7,0 " ] 0 0 0 5 v
General except bwld(ng .27 0, 'O 0 26 | o [ 8
Special trade ' 0 ' o _ "0 - 2 ; o . 0 ~ I
+ ¥ Finance, Insurance, réat gstate | 3 . o7 0 .0 + 12 60 L. .9, a7y ’
. , Banking and other credi} . 0 . 0 | 0 -0 2 .. 0 o8 D - 95
"Insyrance . I S S P 1 i 0 Lo¥  .q . 151 .
Other hriance, msurante. real estate 2 | o % o' o - g . D L 0. (<< T
Services L 278 €4 13 212 | 89 177 , 35 142 | 499 ¢
. Buswess services . | 7 44 ' 0 o 74 124 o - 124 4086
Repairs, except auto. J o . 0 0 0 P o i 9 0 !
N Miscelts 1eous serwces ' 243 ! o L 212 71 44 33 1 64 g
Other services . . P27 0 0 ° 41 9 1 7 29 .
- . J Tachmc‘ians ' ¢
Fad . P = e pa—— —
Industry T AN ’ ,
- : other . L
Tolar nonmanuiaclunng I PR B ) B ' !
- Mining . R t8 . . : .
;  Metal mining . I . . v
Coal'mning”  ° : , 2 ‘ -
Crude pejroleum, nalural gas ' 11 “ .
MNonmetatic mimng * . . 2 ’
Construchion . “ ] 23
General buliding 8 . ..
General except butldmg , _t
Special lrade . - : 4 . o ¢ ‘ 1
Finance, insurance, real gslate L1y
Banking and other credn Ci 42
Ingurance. . 50 .
i Other hinance. insurance. real b A .
. estate, 22
Sefvices . 196
Business gervices . 80 ,
- Reparrs. except auto . 4 3
Miscellaneous services . 32 .
“Other services . - 81 .
i J S _
11.ess than 50 ’ ' ‘ -
Nole Parts may not add to totais because of roundhg Vet -
Source Bureau of Labor Staustics ang Nabional Scienge Foundation . .
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. . Table B-2.Employment distribution of scientists, engineers, and technicians in
. nonmanufacturing_industries - i
’ . {Percent) "
e 8T - S * s -
Total | Engineers " - )
- scentsts  Total - - - - ! -
InQUstry‘ engmesrs, doentists ABro Metai
* - “ - anqg and astro- - ™~ Electncal  Indus-  Mechan-  lurgi-
-, . L lechmicians engineers  Totat  nagtcal Chemical thn glectronic  ~ ifat cal cal LT
- R -- ' - — e - - . ¥ . - w = - <
* Totaf normanufactunng C1000 | 1000 1000 1000 1000 1000 1000 ;1000 .. 1000_ 1000
: Mining T 80 | 109 94 0 - 88 . i1 26 _ 65 . 25 . 168 "
Metat" mining 9 12 9 g 5 . 2 0 23 5 . 131
Coal mining o ) 9 T 15 0 0 . 3 0 27 . 27 15 "
. s Crude petroleum, natural gas 58 i : ) .65 0 69 P 26 0 15 0 - -h
’ Nonmetalic mining . L 4 5 - 5 Q 114 2 0, 18 3 | 22
Construction ' 122 _[°3§ 212 - 0 - 0. _285 153 | 0 292 | 0
. General buiding ; 2a + 28 44 0 T 40 - 81 12 0 4 4 0 :
General except building . s 55 . 76 116 Q 0 118 88 0 . w6 0
o7 Specalfuade - . 39 ; 32 ~N51. .0 ., 0, 66 §3°. 0 | 101, 0
Finahce. msurapce. real estate _ 102 | 101 24 0 TR L0 0 0 0 124 -
Banking and other credt ‘ 30 27 7, 2 0 0 0 o . 0o "o T o
Insurance - $1 . 83 , 12 0 7 0 0 0 0 24
Other fmance. insurance. real estate 20 , 22 10 0 0, 0 0 4 0 i o | o0 .
Services - . ©9T . 6s3° 610 100D _ 905 | 698 .81 | 935 . 683 | 806
Busingss senvices 287 294 235 746 498 45 435 ' 508 223 , 530
Repars. except auto 22 3 1 1 4] 0 o 3 o . 1 .0
Miscellaneous services 350 ~ 332 , --426 254 407 B50 378 418 | 458 | 278 )
Other serices . 38 76 7 0 0 2 S N .9 t 0
i . - . 4 - ) . . .. e
. —E Engineears - S(:|enll|sts
v Industry - : 7 Geolo-
Petro- . All qists/ | Oceanog- | Physi
e i Mning | Jeum Safety [ oiher Total | Physical | Chemists | geophys | raphers | cists
Total nonmanuiaciuring 100D 1000 100 0 100 0 100.0 1000 1000 100.0 1000 1000
* Mining ' . 8§25 B71 -] 590 77 135 431 14.7 747 0 0
Metal mining 24.4 o~ 55 9 16 . 95 4.3 &30 0 0
Coal mining e ‘46 6 0 220 t.6 5k 12 23 ] 0 0
Crude petroleum. natural gas N R ar1 92 " 48 1o 34,8 56 &4 2 0 0
Nonmetahc mining * o118 0 1 23 4 4 16 24 13 0 0 - .
Construchion .~ . . S I 0 372 27.4 10 0 0 0 ] 0
General bullding . 0 0 109 64 2 0 0 a 0, 0
General except bullding ., 0, * 0 25.9 195 8 0 0 0 0 0
Special trade 0 ' 0 5 14 0 0 0 0" 0 0 7
Finance, insurance. real estate . 0 0 1 17.8 231 2.0 Q 34 0 Q7
Banking and other credit . . "0 0 0 |- 15, 70 0 0 0 0 o
Insurance . 0 0 0 - a7z 121 2 0 0 0 0
Other hnance, insidnce. real astate 0 0 1 .5 4.1 17 ] 34 0 0
Services . 75 129 237 - 47 2 62.4 54 9 853 22 0 1000 100.0
Business services 0 , 87 132 190 4 392 339 63.0 74 269 199
Reparrs. except avto 0 0 0 .2 1 0 0, 0 0 0
* Miscellaneous services 75 82 105 243 17.5 199 190 14 8 732 208
Other services e 0 0 0 45 58 | 2.2 28 1 0 0 3 )
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Table B-2—Continued ° * ©T
v [] - ~ -
» ‘ -
. Scientists
. . - :
Irdustry . Total . Other
) Other Total Agn Bio- Other mathe- | Mathe- Stats- | mathe-
N physicat life culfurai logical life matical | maticians | bcians maticat
Total nonmandfacturmg e 1000 | 1000 100 0 100.0 1000 | 1000 1000 100.0 1000
Mining . 130 0 [1] 0 0 ., 34 17 4 1] 0
Metal mining 18 0 0 0 0 1 § 0 0
Coal mimng . . 71 0 .0 0 0 4 20 0 0
Crude petroleum. naalural gas .. 59 0 0 0 o . 29 148 0 0
Nonmetalic miming . 31 (U Y 0 1] 0 A 3 0 0
-Construction 0 [1] 0 1 0 1] 0 N 0
Genaral baiiding . ... 0 0 1] 1] 1] 0 0 1] 0
» General except building 0 0 1] ‘0 1] 0 0 o 0
- Specialtrade .... .. 4] 0 _ 0 0 0 0 0 10 0
Finance. insurance. real estaie 3 1 | 22 0 0 44 5 0 T 404 714
Banking and other credit . 1 0 0 ] 0 10 ] 0 27 *
Insurance 23 0 0 0 0 320 0 248 56 0
DOther finance., nnsurance _1eal esiale <] 1 22 Q_ 0 71 ‘D 157 1 128
Sarvices . 84.0 99 9 978 100.0 100.0 521 826 59 6 28 6
Business services 209 352 953 796 78 22.5 56.8 262 13
zepalrs. except ano 0 0 0 1] 0 ! 0 0 "1
1scellaneous services 48.6 58 7 0 0 911 188 258 76 27 2
Olher services ... 54 59 25 ; 204 11 107 | © 257 0
- - .
. Scienbsts . Technicians
Industry Computer Total :
Total Psychol- | Socipl- | Other | systems Tolal engl- Electncal/
social | Econoruste] ogists | ogists | socal | analysts |techrucians | neenng | Drafters | slecironic
Total nonmanufacturing . . . 1000 1000 1000 (1600 (100 | 1000 { 1000 1000 | 1000 | 106.0
Mining . ' .. ... L L 1] 0 0 1] 1] 4.0 52 52 4.3 18
Metal mining ¢ 0 0 0 0 0 T2 6 4 3 0
Coal mining . .- 0 0 0 0 0 3 6 ¥ & .0
Crude petroteum. 'natural gas . 1] o 0 1] 0, 3.4 36 38 3.2 1.8
Nonmetahc mining * 0 0 1] 0 0 ! 4 2 2 0
-Construction .. . [1] [1] [1] [1] [1] 23 10.8 145§ 166 208
Genaral buitding e . 0 0 0 1] 0 5 27 .35 60 8
General except bualdmg 1] 1] 0 0 o, 1.7 3.7 4.7 6.2 6
R Special {rade , 0 0’ 0 0 0 1 44 63 45 194
. Finance, inSurance, rea1 eslate 11.1 270 B+ 0O 0 27.5 34.5 10.2 9 7 0
Banking and other credit 7.8 17.9 o 1] + 275 13.5 34, A o - 0
Insurance g 1.7 47 0 - 0 o 16.8 5.0 2 2 0
Other finance. insurance., :eal estate | 1.6 44 0 0 0 42 18 - B 5 0
‘Seryges ... . .. ...« | BBY 730 (1000 [1000 | '725 59,2 737 794 | -754 77.4
Bugingss services ... . 393 498 27.9 67.6 0 477 28.0 19.2 14.0 383
Agpalts, except auto . 1] 1] 0 1] o (- 1 41 59 4 26.7
+  Miscellaneous services 153 18.5 18.2 0 0 99 386 §1.3 836 10.3
Other services [ 4.2 4.6 539 | 324 | 725 15 90 30 5 21
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Table B-2—Continued
- 1 - .
Techmcians
industry ~N Mechan- | Specik- Other f Compuler
. on ‘fg'e op.| CAVON Crvil Oiex- | eng- | Total | Bio- ! Owher | pro-
Su;:veyom gmg wmers‘ engineenng | ploraion | neernng { scignce | logical | science | grammers
Total nonmanutactunng 100.0 1000 1000 | 1000 1000 | 1000 | 1000 [1000 | 1000 | 1000
Maring - i 5.0 0 _0_ 7 0 7 720 | 203 195 | 0 197 24
Metal mining | LT 11 0 0 ! 0 0. 16 :+ 39 ] 40 2
Coal mning ‘ - 21 0 0o - 0 J 0 16 14 0 . 15 2
Crude pelraleum. natural gas 15 0 0 1 0o | 720 165 97 o0 | 98 18
Nonmetaiic miin 3 | o 0 ! o ! o 7] 4aT0 | 4a 1
Constfuction . 7 : 9 | 0 3 0 | 0 T o 99 ] © D | 0 18
General building . . 28 0 0] o | 0 227 0 | 0 | O 6
Generat except building . 80 0 0 0 i 0 70 0 ;0 ‘ 0 10
Special trade | 1 0 0 N N O I SN A% N N I W 2.
Finance, insurance, real estate ' | A 0. 4. 0 1T ¢ 0 - a3 0o l o" . 0 344
Banking and other credit 0 0 oo T TTT8TTo 7o ] o 116
Insurance 2 0 i 0 l 0 0 5] 0 0! 0 186
Other finance, nsurance. Wl estate 8 0.1 0 . o ! o I 31l o 0] o 40
Services 833 | 100® | 1000 | 1000 | 28C | 655, 805 (1000 803 | 615
Business services 21 [ 1000 0 | o ;0 260 ° 753 © | 760 | 500
Feparrs. exchpt auto 1 0 0 0 o ' 0 5¢ 0 | © 0 !
Miscsetianeous services 731 0 1000 100.0 | 280 246 | 0 | [ J 0 79
Other services - 8o o 0 0 | 0 145 E 5311000I 44 34
' R ~
A »
- Technicians
industry C o
other
Total nonmanufacturing o 1 %.0 ’ *
v Mining L
Metalmwing ..... . .. ..., 9
Coal miting AU . 7 T
Crude petroleum. natural gas .. 4
Nonmetalic mining 6 - .
Constructon . ..... . .. . ..ol 73
Generalbudding . ...... . 2.5 .
Genoral except buiding  ..,.. . . 26
Specaltrade ... ..., 1.3
Finance, nsurance, real estate . .. . 5 4
Banking and cther credit. . . N 13.2
Insurance G e s 156
Other finance. mnsurance. real estate, . 6.6 -
Services . . T 515 -
Buginess m . o 252
Repars, @ 0 .. 10 ! -
' Miscellaneous. services 0 ) y .
Othor services. . .. ........ 25.4 N N
Less than .005 percent. \ )
Note' Parts may not add to tolals because of rounding.
Sdurce’ Bureau of Labor Stahstics and National Sctence Foundation ’
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P .
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Table B-3. Employment distributjbn-of scientists and engineers in nonmanufacturing industriés by

occupation
(Percent)
Engineers .
Total , | ,
~ Industry soentists Aero/ . . ) ! \ Metalr
and Total astro- Electncal | Indus- : Mechan- | furg-
engineers i engneers | naulical | Chercal . | Civil glectiromic tnal |,/ cal cal
Y
Total nonmanufactuning ... ... 100 0 [ 628 14 4 132 P19 | "1271 7
Maing 1000 540 0 20 27 31 1 _ g 28, 11
Metal mining 100.0 50.3 0 11 23 0 37 54 | 81
Coal nuning 1000 832 0 0 46 ¢ 0 46 26 9
Crude petroloum. natural gas - 100 0 49 8 0 21 23 42 N ¢ I 22 0
Nonmetalic ming . . . .. - L_1000 683 0 75 . 65 , 0 | 59 . 77 33
Construction 100.0 97.2 ] -0 6.5 148 0 259 170
Ganeral buiding 1000 97 1 i 0 49 5 56 1 0 "189 0
General except building 100 0 96 1 0 0 318 154 1007 238 0
Spacial frade T o 100.0 996 Q 0 359 217 HE p 281 | 0
Finance. insurance, real estatq . 100.0 15.¢ 2 .0 L0 1 _ 8 0 0__ 2
Banking and other credst 100 0 39 ) o oTTTTO T o TN T 6
Insurance _ ., 1000 125 |+ of 3 0 0 I o | o 3
Other finance, insurance, real estate 1000 206 Q 1] Q 0 L 0 _zl_ 9
Services .. . 100.0 842 21 35 8¢ , 166 ., 27 .. 127 - 9
Business services 1000 501 34 43 2.7 19.6 - - g2 13
Repairs, except aulo 1000 96 8 0 0 0 550 i 0 162 0
Miscetangous services 1000 803 10 KR 342 151 P24 167 6
Other services 1000 216 [ 0 0 © 10 10 i 10 10 0
L]
Engineers ! Scientsts
ndusiry . | Geolo- | |
. Petro- All ; _ gists’ | Oceanag- | Physi-
) Mining leum Safety other Total | Physical | Chemusts geophys l. rapheis  qists
Total nonmanufacturing 9 30 11 [+ 84 374 ‘97 27 50 1 112
Mining 74 | 238 40 | 59 | 460 ; 383 . 36 338 0 O
Metal mining 18.3 0 53 62 487 + 459 98 ' 350 0 o
Coatmmng . . . . 365 0 222 | 118 | 168 ! 108 55 | 38 0 0
Crude petroleum. nalufal gas 11 318 13 49 502 f 413 18 | 389 l ] 0
Nonmetalic mining 215 [T 72 347 | 327 1386 1 141 ! 0 0
Construction 0 0 31 108 28, o0 _, B o | © CE
General building 0 0 43 1868 28 1 0 a . 0o | 0 © 0
General except building 0 0 38 216 39 ‘ 0 0 0 R
Special trade ! 0 0 2 3e 4 0 0 , 0 1] 1]
Finance. insurance. real estale 0 0 ' 147 850 19 0 i 18 0 0
Banking and other credit ) 0 [~ 0 39 | 961 + o " 0 © 0 0
Insurance Q 0 0 13.9 855 | 3 D . 0, 0 0
Other finance. iisurance, real estate D 0 ] 29 6 70 4 74 0 74 0 i 0
Services .. . 1 6 4 | 61 358 82 3s . 17 . 2 19
Business Services": $ 0 7 5 o 52 499 mz2 . 58 . 13 ' 33
Reparirs, except aulo 0 [ 0 256 32 : 0 .0 .0 ‘ 0 0
Miscellangous services . ¢ 2 6 4 . 61 197 586 15 22 | 2 8
Olher services 0 0 D 147 768.4 ‘ 39.9 29 ‘ AO » | 0 D
‘ -
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Table B-3—Continued

N
' . . Scientists
N T T
Industry ! |I i Total Other
Other Totat ' Agn- | Bio- Other ' malhe- Mathe- ' Slats- matheg-
i physical e | cullural ! logical - Ife matcal malcians hcians ' matcal
Tolal nonmanutacturing . l 8 26 | 2 6 16 50 10 21 19
Miring . I ] o9 9 v L, V6 18 - o 1 _ G
Metal mining [ 12 0 o T e s 5 0 %
Coal mining . 15 0 ;0 i 0 . 17 0 0
Crude petroleum. natural gas b o | o 0 0 P17 17 - 0 0
Nonmelalic mining . 5.1 0 ¢ 0 o T 1o ’ 8 6§ 0 0
Conslruction 0 o1 0 [ 0 g [ .0 ¢
General building 77D 0 *T o "o 0 o o T 0 0
General except building ;0 .0 0 0 0 0 ¢ 0 0
Special frade PD L@ 0 Q Q9 0 G Q. 0
Finance. insurance. real estale 2 oo o 0T 218 O 52 w136
Banking and other credit . ! 0 0 0 1] 20 0 0 - 20
Insurance . 3 {0 0o !0 | o0 31 0 96 , 204
Olher tinance, insurance, real eslate | 0 L o0 | o 0 I ¢ 259 Q 148 | 111
Services o 1 39 3 10 25 1 40, te 18 ¢ 8
BusINess Services . 8 3t § = 17 4 | 38 19 18 [ 1
Repairs. except zuto 0 0 0 4] 0 | 19 0 0 P19
‘ Miscellaneous services L1 45 0 0 45 | 28 a 5 16
Other services I 10 59 i 0 39 .0 P19 6 0 196 0
” . Scienhsts ~
l
I H
Industry ' Computer
Total Psychalk | Socwol- | Othed | systems *
. social [ Economesis | ogisls | ogists | sotial | analysts
Total nonmanuiactunng . 32 i 124 15 A 1 170
Mirung .. Lo .o .0 40 0 62
Metal murang ... o , 0 ¢ 0 0 a 33
Coal mining . ... .. o | o o |0 0 4.2
Crude patroleum. natural gas 0 0 0 1] 0 71
Nonmetakic mining 0 0 1] 0 0 15
Construction  ....... ~0_ 0o 1 0 o | 0 .. _28
" General building . e e 0 4] 0 0 0 29 ) b
General except buiding REVURN I+ 1] 0 0 0 39 *
Specigitrade .. .......... . 0 0 L0 1] 0 4 !
Finance. ngurance. real ostate ... . 35 31 .0 0 . 4| 578
Banking and olher credit 88 89 | 0 0 20 | 843
InSurance .. .. C e 1.0 10 | 0 0 ] -54.0
Ciher inance. insurance. reslestate .. | 25 | 25 , @ 1] L 0 333 .
Services . . . ....... .. . 43_ 3 "7 23 [ 6 | _2 154 \
Busingss services L .. 4.2 20 14 9 0 216
Hepairs, exceptaute . . . .. . .. 0 0 0 0 0 13 ”
MiscoNanecus Services, ... . 15 8 8 10 0 51
Othergervices..  ..%..... ... 40.2 98 04 49 39 98
'Less than 005 perceni
Note' Parts may not add to totals because of rounding. -
Source: Bureau of Labor Statishcs and Natonal Science Foundation
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Table B-4, Relative error as percent of estimated employment of scientists, engineers, and technicians

in nonmanufacturing industries by industry and detailed occupation: 1978°
I

Total . ' . Engineers
. scentsts, - Total - T - 7 ’
tndustry engineers, ; scientisls Agro/ | | Metal-
g and and . ; astro- ! . Electncal: ' Indus-  Mechan-  Jurgi~
I technicians | engineers | Tolal ; nautical :Chemwcal | Ciwil  electrorie ' thad .+ ical cat
. T '

Total nonmanufacturing 12 “14 13 29 . 15 § 14 i 21 14 23
Mining . . [ 15 14 14 25 16 . 43 12 23 6 _
Metalmining . ... . . 7 7 5 8 1 6 7 5 3
Coal mining .. . . 17 17 14 S ¥ A 18 . 39 62

Crude petroleum, natural gas 16 ° 14 15 | 26 17 43\ 27
= Nonmetalic mtning .18 17 14| [ 23 14 11 13 15

Constructon <. . .... . . [ 18 16 76 - T 10 -24_ T 18
General bullding ... * 11 11 11 ' 7. 18 16
General except bullding 22 22 22 13 3 I 26
Special trade o 9 8 8 : : 7 i 1w | s |

Finance, Insurance, reatestate . . ... . 17 17 20 - ’ o
Banking and other credit . RE! 14 22 ' L ! E .
insurance . i 14 14 15 | | : :

Other fnance, Insurance, real estate | 29 | 26 | 26 ! : 5 :

Services . 11 13 K 28 | 14 3 2 . 21 ; 10 27
Business services . . 15 18 L8 3t 18 23 15 26 15 ' 29
Repairs, except auto v ? 45 45 * i , | 26 | 88
Miscellaneous services 6 ¢ 8 | 6 . 25 ' 1 3. 8 14 1 5 . 24
Other services oo [, 24 | 1?7 [ 4@ ; 36 81 81 103 j

!
i Engineers Scientists
L - T
Industry , '—F ] _!—Geolo- :
Petro- Al . gists/ Oceanog- | Physi-
Mnng | leum | Safety | other |, Total | Physical | Chemists |geophys , raphers | cists
Total nonmanufaciyeag - 17 11 18 19 16 17 17 18 32 25

Mining o 15 8 10 17 115 12_| . 28 9 T

Metal mining . N 3 [ 9 9 3 9 )

Coal muning . . 13 : 8 20 30 27 19 | 34

Crude petroleum. natural gas ce 59 8 14 18 14 11 47 9

Nonmetalic mining 12 11 23 24 24 10 26 !
. Constructon . . . L 4 2 1 I .

General buikding L o Tz T e ¢ 16 ; ‘

Genefal except buitding . e o7 o2 ¢ 24 | |

Smclal !l'm 23 1 I 1

Finance. inswrance, roal estate o 20 T 16 | 64 67
Banking and other-credit " | | 22 T 14
Insyrance . ..° .. .. . 15 14 50 ! .

Other hinance, insurance, real estate / 26 26 67 L 87 4

Services . . . [_o4 27 a0 8| 16 | 20 6 18 32 25
Business services . ... .. ... ; 28 46 24 18 23 16. 29 45 27
Repairs, except auto . . ) ' a0 .

Miscellangous serices . : [ 3 - e L L 14 12 | . 28 18
Other services ] _L 52 i 14 33 28 LN
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Table B-4—~Continued

| Scientists
! i | Total | " Other
Other |  Total Agn- ' Bio- | Other | mathe- , Mathe- | Statis- | mathe-
. . Industry . physical : ife cultural J ogical e matical | maucians . hcians matical
v 1 t Il
Total nonmanufactuning n 23 ' 49 ]' 29 17 2 | 25 22 16
Mimng 39 . i ~42 40 -
Metal mining 16 - s | :
Coal mining ! ! | 52 | 4 - . B2
Crude petroleum, natural gas 48 ] i 40 ‘ 40 i
Nonmetalic mMining 55 | ; | ;
Construction ; i ] ' '
» General building o | ! ;
Genoral except bullding : : ' !
Speciat trade ’ | : i ;
Finance, insurance. real estate ;50 N R 29 T .14
- Banking and other credit | : ! . T 12
Insurance | 50 | 18 a3 12
Other finance, insurance. real esiale | 24 22 26
Services 28 23 . 2 7 19 23 47 18
Busness services © 40 38 49 B B4 24 2t 81"
Reparrs. except auto i : ! j -
Miscellaneous services T |- 12 ' P12 18 21 o2 15
Other services |4 34 32 : B, 1 1I "o
H J
Scienlists Technicians
Industry Computer Total
Total Psychol- | Sociol- | Other | systems Total eng- Electrical/
sooial | Economists| ogists | ogists | social | analysts |lechmicians | neenng | Drafters | electromic
Total ngnmanutactunng i 28 18 48 39 11 " 10 6 10
Mimng . ... : 27 17 | 16 11 35 -
Metal mining % . 7 7 € 7
Coal mtning . 28 17 15 18
» Crude petroleum, naturalgas .. 28 19 17 9 35
Nonmetalc mining 14 12 12
Construction . C. : 22 15 13 14 10
Ganeral building . e - 18 11 ] 10 7 43
General except buﬂdrng ....... 24 23 23 27 24
Special trade . ... * ’ 80 10 8 7 9
Finance. Insurance. reaf estaie 2 20 37 12 16 25 19
Banking and other -credlt 20 15, 37 13 12 25 .
Insurance . .......:... .. 24 24 F 1 14 K] | 25
Other finance, (n3ufance, real estate N N 1 32 28 17
Services o . = 30 18 48 39 ) g 3 4 9
Busness services . © .. . ........ 45 34 k] 58 103 8 12 15 12 10
Reparrs. exceptauto  ......... ' 7 6 g 6
Miscellaneous services . 19 18 19 19 10 5 5 2 9
Other services . ) !
Y
" 1
- It
[
32 .
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Table BX4—Continued .

+1

Technicians '
— - , |
| Specifi- Other ! i1 Computer
| Mecham- | cation Cwil eng- | Total ! Bo- Other pro-
Industry Surveyors cal wnters | engineenng | neerng ! science | logical SCIENce | grammers
Total nonmanufactunng 14 20 13 5 ;22 17 1 17 17 9
Mirung . .15 17 ., 16 1. 18 19
Metal mining ©... ... 5 7 7 | 13
Coalmining ...... .. 10 ’ . 19 22 - 23 26
Crude petroleum. natural gas | . % 18 21 . 21 18
Nonmetake mining 11 13 11 ! 11 18
Construction o . 10 | T 23 B 21
Genaral builging . . : 11 } 1 23 . T 12
General except building 9 P24 26
Speciat trade P42 35 35
Fmance. msurance. real estate - 33, 11
Barking and other credi . - 25 v . 7
Insurance . . . . 46 : 29 12
Other finance. insurance, real estale 29 36 14
Services e 15 20 13 5 . 22 17 17 0N 7
Business sefvices .. ...| ©54 20 T28 17 Y 5 .
Repairs, excepl aulp . , boa4 I i
Miscellaneous services 9 13 s | 10 15 - I T S T
Other services 50 - | 34 st 52 | 1 b7
| . |
‘ o e “,
Techricians
Indusify AN /
! other
P L] + . A
Total nonmanufactunng 25 ) B
Mining . .. . 26 "
Metal mining e 5 e
Coal mining . .. . 23 . .
Crude petroleum. natural gas 32
Nonmetalic mning . . 32
Construction . . . A ]
Generalbulldng . .... 24 ) .
General except buiding 19 .
Specal Irade . . .. 79 )
Finance. insurance. real estate - 29 R .
Banking and ¢ther credit 25
Insurance . ..... . 18
Gther finance, \nsurance, real estlate 81
Sefvices RN . 22 .
Business services . 15 . \'
Repairs, except aufo A 23
Miscellaneous services e 12
Other services .. ...... 32 <

'Emply cells indicate thal no employmen! eskimates were avaitable,
Source' Bureau of Labor Stalishes and Nahional Science Foundalion
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