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Preface

Results of a 1969 Survey of Scientific and Technical Personnel in Industry conducted
by the Bureau of Labor Statistics are shown in the following manuscript. Included are
a brief summary of findings; survey methods; the questionnaire, reporting instructions,
and definitions used to collect data; and tables. The reference date of the survey is
January 1969. For some series data are shown also for January 1968.

The Bureau wishes to express its appreciation to the many organizations and individ-
uals whose cooperation made this survey possible.
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Highlights

An estimated 1,062,000 scientists and engineers
were employed in private industry in 1969, up to 3.9
percent from the 1,022,000 employed in 1968, ac-
cording to a Bureau of Labor Statistics survey. These
workers represented 3.0 percent of total private em-
ployment in 1969, the same percent as in most years
since 1963.

Between 1968 and 1969, employment of scientists
increased faster than the employment of engineers—
4.6 percent compared with 3.8 percent. Among the
scientific occupations, the greatest increase in employ-
ment was shown by mathematicians, up 6.8 percent.
Technicians jobs rose by only 2.5 percent over the
year. The growth in specific technician occupations,
however, was uneven. Employment of surveyors, for
example, increased by over 9 percent; draftsmen showed
an increase of 1.2 percent. The increased employment of
surveyors reflects primarily a strong upturn in the con-
tract construction industry.

Approximately 7 out of 10 sceintists and engineers in
private industry were in manufacturing. Engineers out-
numbered scientists by about 4 to 1. Over half of all
scientists and engineers in private industry were em-
ployed in only six manufacturing industries—electrical
equipment, chemicals, aircraft and parts, machinery,
ordnance, and instruments.

Employment of scientists and engineers in nonmanu-
facturing industries increased by over 8 percent between
1968 and 1969. The number of scientists and engineers
in contract construction increased by more than 10 per-
cent, and employment in industries closely related to
construction also showed strong increases in scientific
and technical employment. In engineering and archi-
tectural services, for example, employmentof scientists
and engineers increased by nearly 7 percent.

The number of scientists and engineers in manu-
facturing industries increased slowly, only about 2 per-

cent, because of slowdowns in defense-related employ-
ment. For example, scientific and engineering personnel
in the ordnance industry grew by less than 1 percent;
in aircraft and parts and communications equipment,
employment of scientists and engineers declined 1.8
and 3.0 percent, respectively. This decline was in con-
trast to earlier years. For example, employment of scien-
tists and engineers in aircraft and parts increased by 12
percent between 1966 and 1967 and by about 7 percent
between 1967 and 1968. Technician employment also
declined in defense-related industries in 1969. Employ-
ment of these workers was down 4.7 percent in ord-
nance, almost 2 percent in communications equipment,
and 5 percent in aircraft and parts.

The number of scientists and engineers in research
and development (R&D) increased by about 1 per-
cent between 1968 and 1969. As a part of total scien-
tists and engineer employment, however, R&D scien-
tists and engineers dropped by about 1 percent—from
37.7 in 1968 to 36.7 in 1969, in part as a result of re-
duced government expenditures for research and
development.

Approximately 280,000 scientists and engineers in
private industry, or over 26 percent, were employed on
Federal Government work in 1969, about 3 percent
more than the estimated 273,000 employed in 1968.
About 55 percent of those employed on Federal
Government work were in R&D. Almost 200,000 were
engaged in work for the Department of Defense and
another 40,000 for the National Aeronautics and Space
Administration.

Although scientists and engineers were employed in
every State in 1969, more than 3 out of 10 were in
California, New York, and Ohio. The largest number of
engineers were employed in California, and the largest
number of scientists were in New York.
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Survey Methods

This appendix contains a brief discussion of coverage
and conduct of the survey, nature of the estimates, prob-
lems of definition and classification of data, and com-
parability of the 1969 survey with earlier surveys.

Scope of the survey

The basic sample in the survey was drawn from esta-
blishments reporting to State employment security agen-
cies for unemployment compensation (first quarter of
1964 and 1965). This list was supplemented by a list of
railroads and related companies. (Except in Hawaii and
Alaska, most railroads are interstate and are not included
in the State UI statistics.) These combined lists included
approximately 2,300,000 organizations with around 45
million employees and comprise the most comprehensive
and readily accessible roster of establishments available
in the United States. The sample was further supple-
mented by a list of establishments which had reported
an exceptionally high proportion of scientists and engi-
neers in the 1966, 1965, and 1964 surveys. This group
of reporting units included a large number of establish-
ments selected in earlier samples as supplemental mem-
bers.! Most of these establishments were independent
research and development laboratories which work
under contract. The ratio of scientists and engineers to
total employment in these units was, on the average, 50
percent higher than the overall average for industry. Al-
though no special recognition was made for technicians
in the supplemental listing, they were considered in the
general design of the sample. For example, medical and
dental laboratories which have a high representation of
technicians were covered extensively in the survey—all
size groups were represented and there was no cutoff.

Certain categories of establishments were eliminated
from the master list before the sample was selected,
either .because a separate survey of the given category
was being sponsored by the National Science Founda-
tion or because the number of scientific and technical
personnel employed was believed to be negligible. The
categories or organizations omitted were those classified
according to the standard industrial classification sys-
tem? in the following major industry groups: 01 and

02—farms; 071—agricultural services, except animal hus- -

"bandry and horticultural services; 55—automotive deal-

ers and gasoline service stations; 56—apparel and acces-
sory stores; S7—furniture and home equipment; 80—

medical and other health services (except 807, medical
and dental laboratories, which was included); 82—educa--
tional services; 84—museums, art galleries, and botanical
and zoological gardens; 86—nonprofit membership or-
ganizations; 88—private households; 89—miscellaneous
services (except 891, engineering and architectural serv-
ices, which was included); 91 through 94—government;
and 99-nonclassifiable establishments.

Establishments below a specified minimum size, de-
termined separately for each major industry group, also
were excluded from the sample, because it was found
that very few scientists, engineers, or technicians are
employed in most small sized establishments. These
minimum-size cutoffs were essential to the efficiency of
the survey. Altogether, 1.8 million establishments em-
ploying nearly 11 million workers were excluded from
the original lists of establishments. Since the unem-
ployment insurance (UI) listing of establishments from
which the sample was drawn was complied as of March
1964 and 1965, the survey also did not reach estab-
lishments created after those dates. However, this ex-
clusion does not necessarily mean an understatement,
since current employment figures are used as the basis of
the estimate to which are applied the proportionate ratios
of scientists and engineers.

As a result of the exclusions described above, a sam-
pling universe of about 530,000 establishments employ-
ing around 33 million workers remained. Before the
sample was drawn, the universe listing was stratified by
State, region, industry, and size of establishment.

Sample design

The survey sample consists of three major segments:
The probability segment, supplementals, and multiestab-
lishment reporters. The probability segment comprised

1 The 1961-64 sample contained a supplemental group of
about 800 research and development laboratories drawn origi-
nally from the 11th edition of Industrial Research Labora-
tories of the United States, 1960 No. 844 (National Re-
search Council), and A List of Small Business Concerns
Interested in Performing Research and Development, June 1960
(U.S. Department of Commerce, Small Business Administration).

All industrial classification for this survey was in terms of
the 1957 Standard Industrial Classification Manual. See Standard
Industrial Classification Manual, 1957 and the 1963 Supplement.
Executive Office of the President, Office of Management and
Budget.

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



nearly 25,000 establishments in the 1969 survey, selec-
ted at random from the March 1964 and 1965 State Ul
lists. Supplementals, including railroads and selected
establishments known to employ large numbers of
scientists and engineers, raised this total to slightly over
27,000 establishments. About 1,200 of these establish-
ments were known to be incorporated into about 300
companies that report on a multiestablishment basis,
either company- or industrywide or on a divisional or re-
gional basis. In addition to the 1,200 establishments
drawn in the probability sample, the reports from these
300 companies covered about 10,000 units not in the
sample.

The sampling ratio in the probability segment was
varied in relation to size of establishment and other fac-
tors to obtain maximum reliability with resources avail-
able. In every covered industry, all establishments
having 1,000 employees or more were included in the
sample. In other industry-size cells, the sampling ratios
ranged from 1 in 1 to 1 in 100. In general, the larger the
establishment and the greater the number of technical
personnel used by the industry, the higher was the sam-
pling ratio. This procedure varied for the supplemen-
tals. Although the railroads were reported on a com-
pany rather than establishment basis, they were handled
the same as the probability segment with certainty cases
of 1,000 or more and a cutoff (50) for the smaller size
groups. In contrast, all establishments on the supple-
mental list of high scientist- and engineer-users were in-
cluded with a weight of unity and added to their appro-
priate industry-size class, regardless of the sampling ratio
used in the Ul sample for that particular industry-size
‘class; and if the supplemental establishment duplicated
a Ul sample unit, it was treated as a supplemental unit
with a weight of unity. The sample was designed to ob-
tain satisfactory estimates of total scientists and engi-
neers and of technicians in as much industry detail as
possible from a sample of this size and, in addition, to
obtain State estimates for as many States as practical.
This necessitated different sampling ratios in the same
industry-size group for different States.

Definitions used

The definitions used in the 1969 survey were the
same as those used in previous surveys. These defini-
tions were developed originally in consultation with
industry representatives and others having knowledge of
the field. The objective was to describe clearly the de-
sired information and also to conform, insofar as possi-
ble, to customary personnel accounting practices. It was
recognized that wide differences in organization and per-
sonnel records among industries, as well as among estab-
lishments in the same industry, would make inevitable

some variation interpretation and application of the
definitions.

The definition of the term ‘“technician” was espe-
cially subject to variations in interpretation. There is, as
yet, no general agreement as to the meaning of this
term, which covers positions with a variety of job titles
that differ among establishments. Consequently, the
categories of personnel included in the figures reported
for this item probably contain a higher order of re-
sponse variation than do any of the other occupa-
tional categories contained in this bulletin.

A definition of the desired reporting unit also was
provided. This definition was based, by necessity, on
that used by the UI agencies in the listing of establish-
ments from which the sample was drawn. ® Separate
information was requested for each establishment. Since
it was known that some multiestablishment companies
might find it difficult to supply the requested infor-
mation for each separate establishment, it was stated
on the questionnaire that if necessary, data might, be
submitted on a multiestablishment basis. In 1969, this
alternative procedure was followed by about 300 com-
panies with over 10,000 establishments. It also was noted
on the questionnaire that multi-industry companies
might submit separate reports among corporate indus-
trial division lines or on another comparable basis,
since this method, from an industry survey viewpoint,
is generally preferable to a single multiestablishment
company report. About half of the multiestablishment
reporters chose to report according to this option.

Conduct of the survey

The questionnaire for the 1969 survey, reproduced
in appendix III was substantially the same as that used
in previous surveys.

The questionnaires were mailed in May 1969, in
most instances directly to the establishments. There
were two full scale mail followups; the first was a
simple reminder letter to the entire mailing list, and
the second was a complete followup of all outstanding
respondents. A third followup by mail, telephone, or
field visit was made of selected critical nonrespondents
that were essential to obtain meaningful data on a State
level.

Each questionnaire was screened before it was ac-
cepted. Screening was designed to insure that each re-
port was arithmetically consistent with the various’items,
subtotals, and totals reported; that it was properly
classified by industry and size class; and that it repre-
sented the specific establishment drawn for the sample

3 Ul reporting procedures permit establishments reports
for units that may be statewide or countrywide in-scope or
less than plantwide (e.g., all of a corporation’s insurance agents
in a given State cited as a separate establishment).
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rather than multiestablishment report of either a single
or multi-industry type. Each questionable item was re-
searched to the fullest extent possible, including contact
with the respondent, to determine what sort of cor-
rection to the originally submitted data was needed.
Approximately 25 percent of all questionnaires required
some form of correction adjustment.

The industrial classifications of the establishment in
the survey were, in general, those assigned by the State
employment security agencies, which developed the
lists from which the sample was drawn. The industry
classification for each establishment in the probability
segment of the sample was determined by each State
agency on the basis of the establishment’s principal
product. The industry code originally assigned to an
establishment was changed in relatively few cases.
When a multiestablishment return was received, the
employment data for the return were distributed by
occupation, industry, and size according to product or
service information furnished by each respondent.

Comparability with previous surveys

The 1969 survey is basically comparable to other STP
surveys. The same sample of establishments, identical
questionnaires, and definitions were used. However,
certain factors can affect comparability to some degree.
Even though response rates may be similar, for example,
the data received from the same establishment respond-
ing in two different years may indicate a difference in
the interpretation of the definitions. Despite these vari-
ations, the total effect on year-to-year comparability is
small, except for items where very small numbers were
involved.

The estimating and processing procedures between
1969 and earlier surveys were unchanged.

Estimating methods

Estimating procedures used in this survey apply in-
dividually to each of the covered occupations. The
group totals, such as life scientists, physical scientists,
and total scientists and engineers, are summed from the
estimates of the individual occupations comprising
them. Estimates are obtained for each industry-size
cell as a result of applying, to the total employment of
the corresponding universe cell, the ratio of the sum of
weighted employment in each occupation to the sum of
weighted total employment derived from sample re-
spondents.

The procedures used for the probability cells and
the supplemental cells are necessarily treated in some
what different ways. The methods are described below.
The symbols used in the estimating equations were as
follows:

M= total universe employment (derived from BLS
employment estimates and a special tabulation
of employment reported in the UI program), as
of January of each related year.

®li= total employment reported by the i-th establish-
ment in the probability sample.

€2i= total employment reported by the i-th establish-
ment in the supplemental sample.

€3i= total employment distributed by estimating cell,
as reported by the i-th consolidated reporter
(both multi- and single-industry types).

o= total employment of the supplemental units at
the time the selection was made (January 1963).

By corresponding total employment of all respond-
ing supplement units (January 1963).

i= the sampling ratio reciprocal of units selected in
the probability sample.

Pli= jtem of estimate reported by the i-th establish-
ment of the probability sample.

Pji= item of estimate reported by the i-th establish-
ment in the supplemental sample.

i= distributed item of estimate imputed from the
i-th unit of a consolidated reported (both multi-
and single-industry types).

Since all estimates are calculated separately for each
stratum, no notation representing industry or size is
used.

The estimate (P'l), such as the number of engineers
performing research and development, was calculated.
for establishments tabulated in the probability sample
as:

Ip w
( 1i i), where

&%y
! = Mo (R
M M-(E 9 + ZeBi) and

PI=MI
1

B
E'. = e o
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Estimates of all functions in each occupation were
obtained by summation. The estimate for establish-
ments drawn in the supplemental sample was calcu-
lated as:

B

' =
Plam oy 59
1

The estimate for each industry-size stratum was
calculated as:

1
1+P2+ZP31

P'= P'
Returns from multiestablishment reporters are only
for the units covered and are not used as a basis for
estimating total of other units, such as nonrespondents.
Thus, the total from these multiestablishment reports

are not subject to sampling errors as such. However,
since reports of this type frequently cover units in two
industries or more, it is necessary to distribute occupa-
tional employment among these industries. The method
of distribution is the same for each occupation and can
be illustrated by the following example:
Company X reports a total of 1,500 employees, 1,000
in cell Pa and 500 in cell Pb. In addition it reports a
total of T engineers but does not indicate how many
are in each of the two cells. In brief, the procedure
used to estimate the distribution by cell was: A pre-
liminary estimate was first made for each cell by
applying the cell ratio of engineers to total employ-
ment (in the probability segment of the cell) to the
reported employment by Company X in that cell.’
These preliminary estimated were proportionately
adjusted to the reported total number of engineers
for the company. This is expressed in symbolic terms
as follows:

Cell Pa Cell Pb
Given
Engineers in probability (P4 Wai) Z(Pbi wbi)
segment
Reported employment in t(e ., w ) (e, ., w. )
probability segment al “ai bi "bi
Reported company X
employment 1000 500
Then ot =1000 Z(Pai Wai) oo 500 Z(Pbi wbi)
3 Ileyy wpy) b Z(eyy wpy)
P'
P'
P, = b
P = a . T b ———a . T
3a P' + P' P'a + P'b
a b
= estimated

where P3a= estimated engineers for company X in cell Pa and P

engineers for company X in cell Pb.

3b
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Questionnaire, reporting instructions and definitions

BLS 2716A U.S. DEPARTMENT OF LABOR Budget Bureau No. 44-R1157
BUREAU OF LABOR STATISTICS Approval expires March 1970

WasHingTON, D.C. 20212
'— . —] ’ Infofmation supplied on this form will be
. seen only by sworn employees of the Bureau

of Labor Statistics. Only statistical sum-
maries that preserve the confidentiality of
the data supplied will be released.

«waE—— Information reported should cover all es-
I I tablishments in the location designated to

(Change if incorrect, include ZIP code. ) the left.

Survgy of Scientific and Technical Personnel in Industry, 1969

Gentlemen:

The Bureau of Labor Statistics is again conducting its annual Swurvey of Scientific and Technical Personnel in Industry.
The results, which provide cwrent nationwide information on scientific and technical manpower resources, serve as a
guide in developing programs to strengthen the country's scientific potential,

To minimize costs, establishments are selected on a sample basis to represent small and large establishments in all

types of industries, regardless of whether scientific and technical p 1 are loyed. C quently, it is impor-
tant to complete the report only for the unit(s) identified on the address label even if scientific and technical

1 are not ployed at that location. Reporting instructi and p fonal definitions are provided in the
enclosed booklet.

If you have any problems in reporting data for the establishment(s) specified, or questions concerning unit identifi-
cation, or on any other aspect of the survey, please use the Letter Saver on the back page of the questionnaire, If
you prefer to talk directly with a ber of our staff, telephone collect: Area code 202-961-2477.

Please complete the questionnaire and reﬁ:rn it to us within 3 weeks in the enclosed addressed envelope which requires
no postage. Your cooperation in making this survey a success wm be genuinely appreciated.

erely yours,
o Dirna__
ner

Person to be contacted if questions arise concerning this report:

Name and title (please print or type) Area code, phone no.
Street, city, State, and ZIP code

(Please complete items 1.10 and 1.20 even if you do not employ 'scientific or technical personnel.)

1.10 Employment T ed
How many employees were on the payroll in the establishmem(s) identified above otal employed in January. of—
for the period which included January 12, 1969, and 1968, respectively? 1969 1968
Report all employees in addition to those in the occupations covered by the
survey (e. g., all full= or part-time——salaried, or howly paid employees in l f
p , mai , office, administrative, sales, and managerial jobs).
1.20 Natwe of Business
1. Enter the principal type of activity of this establishment 3, If manufacturing, please indicate:
(e. g., mamfacturing, wholesale trade, retail trade
coxgu:uction, public gn:ﬂllty, research l,abontory, eté. ). 2. Pdncipal mat:fiab used (e.g., nlumxmm

parts, d parts;
rayon mple, wool yarn, cotton fabrics,
- etc.—in the form brought into plant; do

2, Enter in order of importance the principal Percent of ot list materials produced in this plant. ).
products manufactured, lines of trade, specific total annual
services, or other activities (e.g., electric sales value or
fuses, gas meters, engineering services, etc,). receipts, 1968
a. b. What are the general typec of operations

performed (e.g., foundry, hine shop,

b. y; spinning, weaving, sewing, etc.).
(%
d.

Please complete items 2-A, B, C; 3; and 4 on pages 2 and 3. If, however, none of your employees are in the occupations

listed, check the blocks provided at the beginning of each of these items and return the form.
For BLS Use Onl
In.tch no. | l
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GENERAL INSTRUCTIONS

Employment data in the establishment(s) identified on the address label should relate to the pay periods which include
January 12, 1969,. and 1968, respectively. Include employees who are on paid vacations or sick leave during these
periods, This survey covers both fulle and part-time employees. Exclude consultants paid by ancther company, ag
well as pensi , and b of the Armed Forces carried on the rolls, but not working during the period covered.

The number of employees should be reported for each occupation covered by the survey, Classify each employee in
the occupational category in which he spends most of his time in accordance with the definitions found in section 2
of the Detailed Reporting Instructions. For example, an Organic Chemist in charge of 2 particuler phase of produce
tion, and who works primarily as a Chemist, should be reported as a Chemist in item 2.31.

Personnel reported for occupations in items 2.00 through 2,49 and 4.00 under column (a), who in January 1969 were
primarily engaged in r h and develop activities, should also be reported separately in column (b).

Detailed reporting instructions on methods of reporting, occupational descriptions, and definitions of terms are pro=
vided in the enclosed booklet. Flease read the "Detailed Reporting Instructions" fully before completing the
questionnaire.

2A. Engineers, Mathematicians, and Natural Scientists (If none are employed check here.) 1969 I 198 [

Total employed in January 1969

Number perform-
ing or managing Total employed
research and devel~ | in January 1968
opment activities
{a) (b) {c)

Item and occupation All employees

2,00 Total Engineers, Mathematicians, Physical Scientists
and Life Scientists

2.10 Total Engineers

2.20 Total Mathematicians

2.30 Total Physical Scientists

2,31 Chemists

2.32 Physicists

2.33 Metallurgists

2.34 Geologists and Geophysicists

2.39. Other Physical Scientists

2.40 Total Life Scientists

2.41 Medical Scientists (exclude practitioners)

2.42 Agricultural Scientists

2. 43 Biological Scientists

2.49 Other Life Scientists

Summation instructions: Item 2.00 = the sum of 2.10 + 2,20 + 2.30 + 2. 40;
item 2.30 = the sum of 2,31 through 2.39;
item 2.40 = the sum to 2.4! through 2.49.
Column (b) cannot exceed column (a).

2B. In-House Training in Sci and Technology
(See section 5 of the Detailed Reporting Instructions for further explanation.)

) i ly dv in any formal in-house training
ck hether the establishment covered by this report y cc ts or engag :
x:::x::min tl:e‘,flr:m of: Instruction, courses, seminars, lectures, etc., covering science and technology subject matter for:
' 2.51 Engineers and 1 scientists listed in item 24, column (a) Yes [1 No (]
2.52 Nonprofessional technical personnel listed in item 4, col (a) Yes 1 No []
7
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3

2C. Engineers, Mathematicians, and Natural Scientists Engaged in Federal Government Work

Please check (V) whether any of the Engineers, Mathematicians, or Scientists reported in item 2A, columns (a) and (c),
were employed on Federal Government work in January 1969 or January 19687 If answer is " Yes" please complete items
2,70 through 2.91.

2,61 Asof January 1969 Yes [} No [ 2,62 Asof January 1968 Yes [[] Mo []

NOTE: For this survey the production of standard items (e.g., shelf or vendor items) for the Federal Government is not
considered work performed for the Federal Government. See section 3 of the Detailed Reporting Instructions for further

explanation.
Total employed in January 1969 Total
National N mployed 18
anua
Item and occupation All Federal | Department { Aeronautics FO;herl all FlZderul ’
agencies | of Defense and Space ecera agencies
Administration agencies g
{a) (b) (c) {d) {e)

2.70 Total Engineers, Mathematicians, Physical
Scientists and Life Scientists

2.80 Total Engineers

2.81 Engineers primarily engaged in performe
ing or managing research-development

2.90 Total Mathematicians, Physical or Life
Scientists

2.91 Mathematicians, Physical or Life

Scientists primarily engaged in perform~
ing or managing research~development

Summation instructions: Item 2. 81 cannot exceed 2. 80 and item 2, 91 cannot exceed 2. 90,
Vertically, item 2.70 = the sum of 2. 80 + 2,90,
Column (a) = the sum of columns (b} + (c) + (d).
Number of employees reported in the occupations listed in item 2C cannot exceed those in item 2A.

3. Economists, Statisticians, and Psychologists (If none are employed, check here. ) 1969 [_1 1968 (|

Total employed in January
Item and occupation 1969 1968
(a) ()
3.00 Total Ecopomists, Statisticians, and Psychologists
3.10 Economists
3.20 Statisticians
3.30 Psychologists .
Summation instructions: Vertically, item 3,00 = the sum of items 3. 10 through 3, 30.
4. Draftsmen, Surveyors, and Technicians (If none are employed, check hére.) 1969 D 1968 [}

Total employed in January 1969

Number perform- Total employed
Item and occupation All ing or managing in January 1968

employees |research and devel-
opment activities
{a) {b) {c)

4.00 Total, all occupations listed below

4.10 Draftsmen

4,20 Surveyors

4.30 Electrical and Electronic Technicians

4,40 Other Engineering and Physical Science Technicians

4,50 Biological and Agricultural Technicians

4.60 Medical and Dental Technicians

4,90 Other Technicians

Summation instructions: Vertically, ftem 4,00 = the sum of items 4. 10 through 4. 90.
Column (b) cannot exceed column (a)
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LETTER SAVER
Gentlemen:

I cannot complete the questionnaire in accordance with your instructions for
the following reason(s). (Check appropriate block(s) and identify person to be
contacted on page 1 of the questionnaire.)

D 1. Employment data for scientific and technical personnel are not
available separately for the establishment(s) identified on the
address label but can be reported together with other establish-
ments of our company.

[:] 2. Please return this questionnaire and send us additional
copies of BLS Form 2716A. '

i ] 3. We cannot file a report for the establishment(s) identified on the
address label for the following reason:.

|:| a. The unit identified on the address label has been com-
bined with the following subdivision of our company:

and no longer exists as a separate organizational entity.

I:l b. The unit identified on the address label was temporarily
inactive and had no employment as of January 12,

] 1969 ] 1968

{1 c. The unit identified on the address label was not in
business on January 12,

] 1969 [] 1968

D d. The unit identified on the address label has been sold or
is no longer part of our company. The new owner is:

(name)

(address)
] e. Other (specify)

[ 4. 1 will need assistanceto complete your survey questionnaire.

REMARKS

r_—l 5. Check if you desire a copy of our report, Scientific and Technical
Personnel in Industry, 1961—66.

FOR BLS USE ONLY

Date Action Action Action

U.8, GOVERNMENT PRINTING OFFICE : 1968 O - 336-716
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BLS 2716B U.S. DEPARTMENT OF LABOR Budget Bureau No. 44-R1157
BUREAU OF LABOR STATISTICS Approval expires March 1970
WasHingTON, D.C. 20212

M 1
L -

Survey of Scientific and Technical Personne! in Industry, 1969

(Supplementary form for reporting data
on acombined establishment basis.)

If you cannot complete the occupational employment data for the specific
establishment, or reporting unit, identified on the address label of BLS Form
2716A, you may combine data for two or more establishments. However, if you
do, it is important that you provide information on the distribution of employment
by industry and size (table 1) and by State and occupation (table 2) relating to
1969 for all establishments covered by your report (BLS Form 2716A). It will,
therefore, be unnecessary to complete the "Nature of Business' item (1.20).

Table 1. Distribution of Establishments and Employment by Industry and Size:

Industry group code (column a). Identify the industry codes applicable to the

establishments covered by BLS Form 2716A according to the attached set of
industry definitions. Use a separate line for each industry code.

Total establishments and employment {(columns b and c¢). Enter the number of
establishments and total employment for each industry code. Account for all
employment reported in 1969 in item 1,10 on the first page of BLS Form 2716A.

Distribution of establishments and total employment (columns d through i). Enter

the number of establishments and total employment in these establishments for
each of the three size groups shown below. The sum of these establishments
and employment should equal the amounts shown in columns b and c, respec-
tively, for each designated industry code.

Industry Total Tots Establishments with Establishments with Establishments with
group code number of °;“l 1-99 employees 100-999 employees 1, 000 employees or more

Goepmsches | S | Tment | ot | Nmber [ e | Nember | SRR | Number

efinitio men - - -
lishments | S™P°7*¢ | lihments | S™PY® | Jihments employed
(a) (b) (c) (d) (e) (f) (g) (h) (i)
TOTAL
(over)
10
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Table 2.

Distribution of Employment by State and Occupation:

State (column a). Enter the name of each State for all establishments covered
by BLS Form 2716A. Use a separate line for each State.

Total employment (column b). Enter the total employment covered by your report
in each of these States. If numbers cannot be estimated, enter approximate
percent of total employment in each State. (Account for all employees in item
1.10 on first page of BLS Form 2716A.)

Scientific personnel (columns ¢ and d). Enter total number of Engineers, Mathe-
maticians, Physical and Life Scientists covered by your report in each State
in column (c) and Engineers separately in column (d). If numbers cannot be
estimated, enter approximate percent of totals in each State. (Account for all
employees in items 2.00 and 2.10 under column (a) on second page of BLS
Form 2716A.)

Scientific personnel performing or managing research and development (columns
e_and f), Enter total number of Engineers, Mathematicians, Physical and Life

Scientists in research and development covered by your report in each State
in column(e), and Engineers in research and development separately in col-
umn (f). If number cannot be estimated, enter approximate percent of totals
in each State. (Account for all employees in items 2. 00 and 2. 10 under column (b)
on second page of BLS Form 2716A.)

Scientific personnel performing or

Scientific personnel managing research and development

State Total Total Engineers, Total Engineers,
employment Mathematicians, and Engineers Mathematicians, and Engineers
Scientists Scientists
{3) {b) {c) (d) {e) (f}
TOTAL
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BLS 2716A

Detailed Reporting Instructions

A Survey of Scientific and Technical
Personnel in Industry, 1969
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A. General ee-cccccmccicccacccaaaa
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Detailed Reporting Instructions

1. REPORTING UNIT

The establishment location for which data are requested is shown on the bottom line of the
address label. County and State designation is generally used unless more specific detail is available.
For purposes of this survey, an establishment is generally a single physical location, engaged in one
predominant activity.

Because the establishments in this survey are selected on a sample basis to represent all sizes
of establishments in all manufacturing and nonmanufacturing industries, multiunit companies may
receive more than one questionnaire. It is important that you complete the questionnaire only for
the establishments designated.

Total employment (item 1.10) and business activity (item 1.20) should be completed even if
you do not employ engineers, scientists, or technicians. These items are essential to our estimating
.procedures. Providing us with this information will avoid unnecessary correspondence.

The letter saver on the back page of the questionnaire should be used if you are unable to
report for the establishment designated or have trouble reporting the occupational data requested.
For example, you may not have data available on an individual establishment basis, or you cannot
determine which establishment should be included in your report because two or more are located
in the designated area, or you have no establishment in the designated area. Please indicate in
the space allocated on the front page of the questionnaire who we should contact to resolve any
reporting problems.

2. DEFINITION OF TERMS
A, General

Employees in the specialized occupations covered by this survey should be counted on a "Working
As" basis, as of the date of the report (mid-January 1969 or 1968) regardless of their field of degree
or whether they hold a college degree. For example, an employee trained as an engineer but
working as a mathematician as of the date of the report should be reported as a mathematician.
Similarly, an employee trained as a biological technician but working as a medical technician as of
the date of the report should be reported as a medical technician. If actual data are not available,
estimates are acceptable. When data 'are not available and reasonable estimates are deemed to be
impossible, please write ''not available" in the appropriate items of the questionnaire.

B. Occupations
ENGINEERS (item 2.10)

Count as engineers all persons actually engaged in chemical, civil, electrical, mechanical,
metallurgical, or any other type of engineering work at a level which requires knowledge of en-
gineering equivalent at least to that acquired through completion of a 4-year college cowrse with
a major in one of these fields, regardless of whether they hold a college degree. Include all en-
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gineers in research and development, production, management, technical service, sales, and other
positions which require them to use the indicated level of knowledge in their work. Exclude persons
trained in engineering, but currently employed in positions not requiring the use of such training.
Include architectural engineers; exclude architects.

MATHEMATICIANS (item 2. 20)

Count as mathematicians only those persons whose positions require a knowledge of mathematics
equivalent at least to that acquired through a 4-year college course with a major in mathematics
and who spend the greatest proportion of their time in development or application of mathematical
techniques, regardless of whether they hold a college degree. Include all mathematicians in research
and development, production, management, technical service, sales, and other positions which re-
quire them to use the indicated level of knowledge in their work. Include actuaries, statisticians,
and computer programmers only if they specialize in mathematical techniques. Exclude accountants.

PHYSICAL SCIENTISTS (item 2. 30)

Count as physical scientists all chemists, physicists, metallurgists, geologists, geophysicists,
and other physical and earth scientists who are actually engaged in scientific work at a level which
requires a knowledge of the physical sciences equivalent to that acquired through completion of a
4-year college course with a major in one of the physical science fields, regardless of whether they
hold a college degree. Include all physical scientists engaged in research and development, produc-
tion, management, technical service, sales, and other positions which require them to use the in-
dicated level of knowledge in their work. Exclude persons trained in the physical sciences but
currently employed in positions not requiring the use of such training.

LIFE SCIENTISTS (item 2. 40)

Count as life scientists all medical scientists, agricultural scientists, biological scientists, and
other life scientists who are actually engaged in scientific work at a level which requires a knowledge
of the life sciences equivalent to that acquired through completion of a 4-year college cowrse with
a major in one of the life science fields, regardless of whether they hold a college degree. Include
all life scientists engaged in research and development, production, management, technical service,
sales, and other positions which require them to use the indicated level of knowledge in their work,
Exclude persons trained in the life sciences but currently employed in positions not requiring the use
of such training, Exclude psychologists from this category, and report them in item 3,30, Definitions
for medical, agricultural, and biological scientists follow.

Medical Scientists. Count as medical scientists only those physicians, dentists, public health
specialists, pharmacists, 'and members of other scientific professions who meet the general require~
ments for "Life Scientists" and who are concerned with the understanding of human diseases and
improvement of human health, and spend the greatest proportion of their time in clinical investigation
or other research, production, technical writing, and related activities. Exclude from this category
all practitionerse=that is, those medical scientists who spend the greatest proportion of their time
providing care to patients, dispensing drugs or services, or in diagnosis, etc. Persons working as
pathologists, microbiologists, pharmacologists, etc., should be excluded from the figures for medical
scientists and included in the figures for biological scientists.
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Agricultural Scientists. Count as agricultural scientists all persons who meet the general re-
quirements for "Life Scientists" and who are primarily concerned with the understanding and improve-
ment of agricultural productivity, such as those working in agronomy, animal husbandry, forestry,
horticulture, range management, soil culture, and veterinary science. Exclude veterinarians who
spend the greatest proportion of their time providing care to animals, since they are primarily
practitioners and are not within the scope of this survey.

Biological Scientists, Count as biological scientists all persons who meet the general require-
ments for "Life Scientists" and who spend the greatest proportion of their time in scientific work
dealing with life processes other than those classified in the agricultural and medical sciences. Include
pathologists, microbiologists, pharmacologists, bacteriologists, taxicologists, botanists, zoologists, etc.

ECONOMISTS, STATISTICIANS, AND PSYCHOLOGISTS (item 3).

Include all employees who are actually working as economists, statisticians, or psychologists,
at a level which requires knowledge of these subjects equivalent at least to that acquired through
completion of a 4-year college course with a major in one of these fields, regardless of whether
they hold a college degree. Exclude persons trained in one of these fields who are curently em-
ployed in positions which do not specifically require the use of such training, Definitions for the
individual occupations follow.

Economists,. Count as economists those persons who meet the general requirements for this
item and who perform studies, or are engaged in research, of a fundamentally economic nature,
e.g., the analysis, interpretation, or forecasting of economic trends and conditions; the study of
relationships within the economy-=either of wide scope or in specialized areas such as finance, price
movements, manpower, international trade, or domestic market conditions, Include market research
analysts who are trained in economics and who utilize this knowledge in the performance of their
duties. Also include persons whose primary function is to consult with or advise management on
economic conditions and trends in the formulation of company plans or policy. Exclude accountants
or fiscal analysts whose primary duties are to evaluate company costs or prepare corporate ratios.

Statisticians. Count as statisticians all persons, other than those reported as mathematicians,
who meet the general requirements for this item and who are primarily engaged in the recurrent
application of statistical techniques which involve the use of mathematical-statistical theory equiva-
lent to that taught at the college level, regardless of college degrees held. For purposes of this survey,
statistical techniques shall include the design of surveys or experiments as well as the collection,
organization, interpretation, or analysis of numerical data. Such data may represent either complete
enumeration or statistical samples. Persons counted within the framework of this definition may be
employed in business fields such as finance, marketing, management analysis, or advertising; in
social science fields such as economics, political science, demography, or psychology; in engineering
fields; or in physical or life science fields such as biology, agriculture, pharmacology, or medicine.
Exclude statisticians who are engaged solely in the development of mathematicial theory associated
with the general application of statistical techniques=-these .persons should be reported as mathema-
ticians. Also, exclude persons engaged in quality control, time or motion study applications, in-
ventory control, computer programming, testing, etc., who utilize statistical techniques merely as
an occasional tool in connection with the performance of other primary duties; these persons should
be reported as engineers, economists, psychologists, technicians, or excluded entirely from the
specialized personnel included in this survey—whichever is most appropriate.
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Psychologists. Count as psychologists all persons who meet the general requirements for this
item and who are concerned with the application or establishment or principles related to human
behavior. Psychologists frequently will be engaged in specialized fields such as industrial, experi-
mental, consumer, consulting, clinical, social, educational, or engineering psychology. Examples
of psychologists range of job duties might include such provinces as: Consultation with management
to furnish expert professional advice, opinion, assistance, or knowledge in the application and use
of psychological methods, theories, and techniques; behavior modification through personal counseling,
interviewing, management development, and industrial, communication programs; training and edu-
cation for employees and managers; or measurement and evaluation of individual and group behavior
through the application, development, administration, validation, and interpretation of psychological
tests. . Other job duties might be related to techniques of product design and development, including
the application of knowledge derived from studies of consumer behavior and of human characteristics;
research on personnel policies and practices; employee attitudes and motivation; job and organiza-
tional effectiveness; marketing and advertising, and the design, development, and operation of com-
plex systems with regard to the human factors involved.

DRAFTSMEN, SURVEYORS, AND TECHNICIANS (item 4)

Count in this occupational grouping all persons actually engaged in technical work at a level
which requires knowledge of engineering, mathematical, and physical or life sciences, comparable
to that dcquired either through study at technical institutes, jumior colleges, or other formal post-
high school training less extemsive than a 4-year college course, or through equivalent on-the-job
training or experience. Some typical job titles are draftsman, surveyor, laboratory assistant, physical
science aid, and electronic technician. All persons in positions which require the indicated level
of knowledge should be counted, regardless of job title or department in which employed. Computer
programmers who meet the above definition of technicians should be reported on line 4.90 of the
questionnaire, "Other technicians." Exclude those persons whose positions require knowledge or
training comsistent with the foregoing definitions of engineers, mathematicians, or scientists, and
report them in the appropriate occupational category on the questionnaire. Also, exclude all crafts-
men such as machinists and electricians, and specialized personnel such as airline pilots, navigators,
flight engineers, and ships' officers. Separate definitions of electrical and electronic technicians;
other engineering and physical science technicians; biological and agricultural technicians; and
medical and dental technicians follow.

Electrical and Electronic Technicians. Count in this group technicians with a background in
electrical or electronic theory, physical science, and mathematics which enables them to perform
jobs above the routine operating or maintenance levels. Normally, such employees are engaged in
constructing, repairing, testing, inmstalling, modifying, operating, or even designing a variety of
production or experimental types of complex electrical or electronic equipment,

Other Engineering and Physical Science Technmicians. Count in this group technicians who
assist engineers and physical scientists in both laboratory and production types of activities. Normally,
these technicians work under the direct supervision of an engineer or scientist and assist him in those
functions usually described as routine at the professional level.

Biological and Agricultural Technicians. Count in this group all life science technicians except
medical and dental technicians, defined as follows.
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Medical and Dental Technicians, Count in this group employees working as laboratory assistants
whose duties include such operations as making laboratory tests; taking or developing X-ray pictures;
constructing metal clamps, inlays, and bridge work according to specificaitions; and who in other
ways assist in medical or dental research or laboratory operations. Exclude technicians whose primary
function is care or treatment of patients, such as nurses.

C. Research and Development Functions

Include in this function those engineers; mathematicians; physical and life scientists; and drafts-
men, surveyors, and technicians who spend the greatest proportion of their time performing, managing,
or administering basic and applied research in engineering, mathematics, and physical and life
sciences (including medicine) and in the design and development of prototypes and processes. If the
primary objective of an activity is to make further improvements on the products or processes, then
the work is research-development. If, on the other hand, the product or process is substantially
operational and the primary objective is to develop markets, do preproduction planning, or get the
production process going smoothly, then the work is no longer research-development. For purposes
of this swvey, research and development includes the activities described below whether assigned
to separate research and development organizational units of the establishment, or carried on by
laboratories and technical groups not part of a separate research and development unit per se.

(a) Pursuit of planned research for new knowledge, whether or not the search has reference to
a specific application.

(b) Application of existing knowledge to problems involved in the creation of a new product
or process, including work required to evaluate possible uses.

(c) Application of existing knowledge to problems involved in the improvement of a present
product or process.

Research and development excludes the following functions: Market research (including statis-
tical surveys of product acceptance, estimates of market size, and studies of channels of distribution);
market development (including the sale of either old or new products to obtain acceptance of them
in new outlets); quality and quantity control tests and analyses; trouble-shooting in connection with
breakdowns in full scale production, including related analytical work; technical plant sanitation
control; work required for minor adaptations of a specific product to meet the requirements of a
specific customer, including installation and servicing in a customer's plant; engineering and other
technical service furnished in accordance with agreements to licensees outside the company; aid
furnished by the research and development organization to manufacturing divisions to enable them to
operate in accordance with previously determined formulas, standard practice instructions, or finished
product specifications; aid furnished to develop advertising programs to promote or demonstrate new
products or processes, including the development of material furnished for trial or demonstration;
assistance in preparation of speeches and publications for persons not engaged in research and develop-
ment; experimental work performed at the request of the patent division to provide information
needed during the prosecution of a patent litigation, and technical -writing.
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3. FEDERAL GOVERNMENT WORK

Item 2C on the questionnaire is needed to obtain estimates of the total number of engineers,
mathematicians, and scientists employed by industry whose work is involved directly with national
defense, space, and other programs of the Federal Government. Work performed for the Federal
Government includes production, research, development, testing, evaluation, or other activities
under prime contracts with the Department of Defense, including the Army, Navy, Air Force,
Marine Corps, Defense Atomic Support Agency, and all other Department of Defense organizations;
the National Aeronautics and Space Administration; or other agencies of the Federal Government.
Also, include work performed under subcontracts with prime contractors or other subcontractors. The
production of standard items for sale (e.g., shelf or vendor items) to the Federal Government is not
considered work performed for the Federal Government for purposes of this survey.

4. NATURE OF BUSINESS (item 1. 20)

Occupational employment data obtained in this swrvey are published for 89 different industry
groups. Therefore, please provide sufficient information on the business activity of each establishment
included in the survey so that we can accurately classify it by industry. If your report covers only
the central office, warehouse, or research laboratory of your company, please designate in section 1
of item 1. 20 and omit other sections of this item. If your report covers two or more establishments
which have unlike business activities, please note under "Remarks" on back page of questionnaire
and omit response to item 1.20.

5. IN-HOUSE TRAINING IN SCIENCE AND TECHNOLOGY (item 2B)

The National Science Foundation and other Government agencies have responsibilities and
support programs related to the education and training of scientific and technmical personnel., Also
they are aware-that private industry makes significant contributions in this area for its own employees.
Since the extent of industry's participation is unknown, response to this question should provide some
general measures of the prevalence of in-house training.

A. Formal in-house training programs, for purposes of this survey, are defined as instruction,
courses, lectures, seminars, etc., specifically related to science and techmology. Include subjects,
for example, on (1) new knowledge in scientific research or technical developments; (2) technical
information required for performing current or new assignments; and (3) scientific or technical knowl-
edge required for upgrading an employee's job, Exclude programs concerned with (1) general orienta-~
tion on company policies and programs; (2) general management development; (3) supervision; and
(4) other nontechnical subjects dealing with cost, finance, sales, communications, etc. Also exclude
on-the-job training given at employee's work site,

B. The conduct of such programs is limited to training given at any of three types of locations:
(1) The establishment(s) covered by this report; (2) another establishment, school, or training center
owned or operated by the same company; or (3) an establishment, school, or training center owned
or operated by another company where training is provided under a cooperative arrangement with the
reporting establishment or. its parent company. Specifically excluded are all types of training given
by colleges, universities, or schools even though the reporting establishment, or its parent company,
pay all or part of the costs associated with such training.

C. In-house training applies omnly to scientists and engineers (item 2.51) and technicians
‘(item 2.52) in the establishment(s) covered by this report regardless of whether such training is
available in other establishments of your company not covered by the survey.

U. S. GOVERNMENT PRINTING OFFICE : 1969 O - 336-714
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BLS 2716B 2
. Industry Principal product Related
Industry Definitions and Group Codes group or sIC
(To be used in completing BLS Form code service codes
2716B when reporting data on 2
combined establishment basis) 11 Printing and publishing (Excludes news
syndicates and textile product printing
A SURVEY OF SCIENTIFIC AND TECHNICAL or finishing. ) 27
PERSONNEL IN INDUSTRY CHEMICALS AND ALLIED PRODUCTS
12  Industrial chemicals (Excludes products

For purposes of this survey, American industry has made from these chemicals. ) 281

been classified into 89 separate categories. Each 13 Plastics materials and synthetics (Ex-

category, or industry grouping, represents a single cludes the manufacture of finished

Standard Industrial Classification (SIC) code (see products made from these materials

manual published by the Bureau of the Budget, and glass or glass products. ) 282

1967), or a grouping of these codes. The subdivi- 14  Drugs ) 283

sions used for this survey are identified in three 15  Soaps, cleaners, toilet goods, paints,

ways: (1) An industry group code, (2) a descriptive gum and wood chemicals, and Mis-

name of the industries or types of business activity cellaneous chemicals products 284-6 &

included in the group code, and (3) the related SIC 289

code or codes. These three identifying elements 16  Agricultural chemicals (fertilizers, pes-

are specified in the list of industry classifications ticides, etc.) 287

which follows. ’

Industry Principal product Related PETROLEUM REFINING AND RELATED

group or siC INDUSTRIES
code service codes 17  Petroleum refining (Excludes the pro-
duction of natural gas and the manu-

01  Ammunition, sighting and fire control facture of lubricants by blending and
equipment (Excludes small arms am- compounding purchased materials.) =~ 291
munition. ) 192 & 194 18 Paving and roofing materials, and

02 All other ordnance and accessories miscellaneous petroleum and coal
(Excludes group code 01.) 191, 1936195-9 products 295 & 299

03  Grain mill products and sugar (In-

:;:::f,""""‘" feeds for animals 2 ¢ 206  RUBBER, PLASTICS AND LEATHER PRODUCTS

04  All other food and kindred products (Excludes manufacture of rubberized

g (Includes related items such as ice, clothing, fabrics, webbing, and the:
chewing gum, fats and oils. ) 201-3, production of basic plastics mater%als.)

205, & 207-9 19 Rubber, footwear, and reclaimed

05 Tobacco manufactures (Excludes the rubber 302-303
manufacture of insecticides made from 20 All other rubber and plastics products
tobacco byproducts. ) 21 (Excludes group code 19.) 301 & 306-7

06  Textile mill products 22 21 Leather and leather products (Includes

07  Apparel and other textile products 23 artificial leather products.’) 31

08  Lumber and wood products 24 STONE, CLAY, AND GLASS PRODUCTS

09 Furniture and fixtures (made from 22  Hydaulic cement; concrete, gypsum,
wood, metal, or other products.) 25 and plaster products; and miscella-

10  Paper and allied products (Includes the neous non-metallic mineral products
manufacturing of pulps from wood or 324, 327 & 329
other cellulose products. ) 26 23 All other stone, clay, and glass pro-

ducts (Excludes group code 22 and the
U.S. DEPARTMENT OF LABOR manufacture of ophthalmic lenses.)
Bureau of Labor Statistics 321-3, 325-6, & 328
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3 4

Industry Principal product Related Industry Principal product Related

group or SIC group or SIC

code service codes code service codes

PRIMARY METAL INDUSTRIES tools (except power driven), and elec-

24 “Blast furnace and basic steel products trical household appliances. Machines
(Excludes foundries, as well as primary powered by "built in," or detachable
and secondary smelting and refining motors ordinarily are included in this
of nonferrous metals. ) 331 group. ) 353-6 & 358

25 Iron and steel foundries and forgings 33 Office and computing machines (In-

(Do not use this code unless it is the cludes scales and balances, except
principal activity of the reporting laboratory, Classify photo-copy equip-
unit. ) 332 6 3391 ment in industry group code 47.) 357

26  Smelting, refining, and finishing of 34 Miscelianeous machinery, except
nonferrous metals (Do not use this code electrical (Includes machine shops en-.
unless it is the principal activity of gaged in jobbing, repair, or manufac-
the reporting unit, ) 333-6 63392 & turing of special machinery or parts—

3399 not elsewhere classified. ) 359

FABRICATED METAL PRODUCTS

27  Metal cans; cutlery, hand tools, and ELECTRICAL MACHINERY, EQUIPMENT,
hardware; heating apparatus (except AND SUPPLIES .
electrical) and plumbing fixtures; 35  Electric test. and distributing equip-
screw machine products and fasteners; ment, and "‘d“‘?ial apparatus (Ex-
metal stampings; coating and allied cludes manufacturing of frequency
services; and miscellaneous fabricated transformers, cuirent-carrying devices,
wire products 341-3 § 345-8 turbo generators, and automatic tem-

28  Fabricated structural metal products 344 perature controls. ) 361-2

29  Miscellaneous fabricated metal pro- 36 Household appliances (Excludes com-
ducts (Excludes plumbers brass goods.) 349 merical cooking equipment, industrial

refrigeration, commercial laundry
equipment, and industrial] vacuum

MACHINERY (EXCEPT ELECTRICAL) cleaners. ) 363

30  Engines and turbines (Excludes aircraft 37  Electric lighting and wiring equipment
and rocket engines; automotive engine, (Excludes glass blanks -for bulbs, lamp
except diesel; engine generator sets; components. such as filaments, etc. ;
and locomotives. ) 351 production of glass ware for lighting

31  Farm machinery and equipment (Ex- fixtures; porcelain andglass insulators.) 364
cludes machinery and equipment used 38 Radio and television receiving equip-
primarily for comstruction pwrposes.) 352 ment (except communication types)

32  Comstruction, mining, materials han- and phonograph records 365
dling machinery and equipment; 39 Communications equipment (Excludes
metalworking machinery and equip- manufacturing of transmitting tubes.) 366
ment; special and general industrial 40  Electronic components and accessories )
machinery and equipment, except (Includes the manufacturing of elec-
electrical; and service industry ma- tron tubes, except X-ray tubes. ) 367
chinery (Includes elevators and moving 41 Miscellaneows electrical machinery,
stairways; conveying equipment; hoists; equipment, and supplies (Includes the
exhaust and ventilating fans; refrigera- manufacturing of storage and primary
tion machinery (except howebold) and batteries; . X-ray tubes; electrical
complete air conditioning units; and equipment for internal combusion en-
measwring and dispensing pumps. Ex- gines, and electrical items, not clas-
cludes transportation equipment, hand sified elsewhere. ) 369
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& 6
Industry Principal product Related Industry Principal product Related
group or SIC group or SIC
code service codes code service codes
TRANSPORTATION MISCELLANEOUS MANUFACTURING
EQUIPMENT INDUSTRIES

42  Motor vehicles and equipment (Ex- 49 Jem?lry, filverware, and plated ware;
cludes the manufacturing of motor- musical instruments and parts; toys,
cycles, track laying tractors, combat ‘n‘.] 5P°""m8_8°°d5; pers, ?enc1ls, and
tanks, tires and tubes, automobile artists supplies; costume jewelry and
glass, vehicular lighting equipment, non;)lm (Excludes ft!xletxc da gfarel;
ignitionsystems, and storage batteries.) 371 small arms ammunition an rearms;

43 Aircraft and parts (Excludes the manu- :f:férs ;mem; and Chgg:en;ga 306
facturi f aeronautical instruments icycles. -
and‘:lzgu:ca; :qui:ment.) ™ 372 50  Miscellaneous manufacturing ind,ts-

44  Ship and boats building and repairing; tries, not elsewhere classified 399
railroad equipment; motorcycles, bi- AGRICULTURAL SERVICES, FORESTRY,
cycles, an'd parts; and miscellaneous AND FISHERIES
transportation equipment (Excludes the 51  Animal husbandry services (Excludes
fabricating of structural assemblies or establishments engaged inmultry rais-
components for ships; and shops owned ing; and commercial kennels primarily
or operated by railroads or transit engaged in raising dogs. ) 072
companies, which build or repair cars 52  Horticultural services, hunting and
for their own use.) 373-58&379 trapping, game propagation, forestry,

and fisheries (Excludes logging camps
and logging conmtractors.)  073-4, 08 & 09

INSTRUMENTS AND RELATED MINING (SOLIDS, AND LIQUIDS)

PRODUCTS 53  Meta! mining 10
(Excludes manufactuwring of sighting 54  Anthracite and bituminous coal, and

and fire control instruments; molded lignite mining 11 & 12
glass blanks; unsensitized paper stock, S5  Crude petroleum and natural gas (Ex-
mounts, easels, and folders for photo- cludes field services for operators on

graphic wse; photographic chemicals; a contract or fee basis. ) 131
flash, flood, and projection lamps; 56  Natural gas liquids, and oil and gas
glass and unbreakable crystals. ) field services (Includes field services
for operators on a contract or fee

basis. ) 132 & 138

45  Engineering al?d scientiﬁ'c instruments 57 S:::r::gl an:ndexg:;tigi ::‘::ei’c s:::
(Excludes o-ptxcal, sur.gnca.l, dental, refractory ;'ninerals 141-5
.aﬁ mec]lsu.amc;adl mle a:;‘rlngl ustrume.nts 58 Mining, or otherwise preparing, other
and toos; anc eectrical measuring non-metallic minerals, except fuels 147-9
and recording instruments. ) 381

46  Mechanical measwring and control CONTRACT CONSTRUCTION
devices (Excludes the manufacturing 59  Central building contractors 15
of i.ndmtrial electric c:n?wols.) d 382 60 Highway and street comstruction 161

47 Optical ins.tr uments and ‘enses an 61  Heavy construction, except highway
photographic equipment and supplies and street 162

e 62 Plunbing, heating, air conditioning,

48 Medical instruments and supplies, and electrical contractors 171 6173
ophthalmic goods, watches, clocks 63  All other special trade contractors -
and watchcases 384-5 & 387 (Excludes group code 62.) 17423
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7 8
Industry Principal product Related  Industry Principal product Related
group or SIC group or SIC
code service codes code service codes
TRANSPORTATION AND RELATED SERVICES 82 W::ml:d "‘d:i—mchiwv. equip- so8
64  Railroads, sleeping and dining car serv- 83 :.etai,l :“ d:-:ﬁil; materials, and
ice, and railway express service (In- farm equipment gegral m ercha;ulise-
N ] v
cludes repair shops. ) 401(:; ctoi 2041(;4) food; eating and drinking places; and
65  Switching and terminal Companieps ;:helr dnex‘iscellaneo;s r:taii stores (N;te:
s Cludes automotive dealers, gasoline
(::::l‘;esr:;;::a :?:x‘::::;;h;n oper 4013 service statioms, and the retail sale
66 Local and suburban tramsportation 411 r:;P ::’:le’ :;:c;s:::ies,_ll_‘:‘oe::e fm'n:sl;-f
67  Trucking, local and long distance 421 tail uip * \thi th"
68  Water tramsportation 44 :efad“:tores are no; :’ il nde ¢ t: co:
. survey. eta partme
69 :i::p'::t?:; l;y air (Includes ter- 45 stores, however, which sell a wide
e —— i £y ol we clamided wiae
transportation of natural gas is clas- ! ’ -
sified in industry group code 76.) 46 by this survey.) 52-54 & 58-59
71 Transportation services 47 FINANCE, INSURANCE, AND REAL
ESTATE
COAIUNICATION AND RELATED 84  Finance and real estate  60-62 G 64-67
C . . 85 Imsurance carriers 63
72 Telephone communication (wire or
radio) 481
) SERVICES
73 Telegraph communication (wire and
ra diog)r P ( 482 86 Hotels and lodging places; personal
74  Radio and television broadcasting 483 services; automobile and miscella-
75  Other communication services 489 Deous repair; amusement and recre-
: ation; advertising; and legal services
ELECTRIC, GAS, AND SANITARY (Excludes commercial laboratories,
SERVICES and miscellaneows business and con-
76 Electric and gas companies and 491 § sulting services. ) 70, 72; 731-6 &
systems 492 87 75, 76, 78, 79 & 81
78 Combination companies and systems f:dm:x:etl;ciall l:earc‘l:, .dle,velopment,
{Includes companies that provide gas esting ma ratugﬂe:, ."im and
or electric services, in combination mt;mge n;: m comsulting services; and
with other utility services. ) 493 ohler n: cellaneous ‘:;'iuf“ se;vices
79 Water supply, sanitary services, steam gervice 05::; :op;’;at:y's p:v’:::a:n); :‘_’
1 . . - n
supply and imrigation systems 494-7 facturing activities should be assigned
WHOLESALE AND RETAIL TRADE the v‘i;:s“‘)"y group code of these 729
80 Wholesale wade—dry goods and ap- 88  Medical and dental laboratories 807
parel, groceries, and farm product- X
raw material 503-5 89  Engineering and architectural services 891
81 Wholesale trade-motor vehicles and
automotive equipment; drugs and
chemicals; electrical goods; hardware,
plumbing, and heating equipment and
other miscellaneous wholesalers (ex-
cept machinery, equipment, and
supplies. ) ‘501-2, S06-7 & 509
22
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Table 1. Employment of scientists, engineers, and

technicians by industry, 1969

Scientists
Industry and Engineers | Scientists |Technicians
engineers
Total, all industries 1,062,500 849, 000 213, 500 772,500
Manufacturing. 735,700 586, 500 149, 200 421, 900
Durable goods manufacturing, total 567, 400 501, 300 66, 100 346, 100
Ordnance and accessories. — 63, 000 54, 200 8, 800 20, 100
Stone, clay, and glass products —————— 12,100 9,700 2,400 7,000
Primary metal industries cemmeeeecmeacmcueee 32, 100 21,600 10,500 19,700
Fabricated metal products ——— 31, 200 28,700 2,500 25, 400
Machinery, pt electrical 89, 800 81,100 8,700 76, 300
Specialized machinery and
equipment 50, 100 47, 800 2, 300 41, 300
Office and computing machines ceemeeceeee 26, 300 20, 800 5,500 24, 800
Electrical machinery ————— 160, 600 146,700 13,900 106, 400
Electrical distribution equipment - 32,600 30,700 1, 900 23, 100
Communications equipment — 78,600 71, 300 7, 300 45, 200
Electronic components and
accessories 28, 200 24, 800 3,400 23,400
Transgportation equipment e e e 135,900 123, 700 12, 200 61,800
Motor vehicles 32,400 29, 100 3, 300 16,600
Aircraft and parts .. 98, 100 89, 300 8,800 37,600
Instruments and related products 35, 800 30,000 5,800 23, 300
Other durable goods manufacturing i 6, 900 5,600 1, 300 6, 100
Nondurable goods manufacturing, total ceeece-n 168, 300 85, 200 83, 100 75, 800
Food and kindred products cecmeemeaeeaeeee 14,700 7,400 7,300 5,900
Textiles and apparel products FO— 5, 800 o&, 700 2,100 2,900
N Paper and allied products — 14,700 w3, 200 5, 500 6, 800
E'N Chemicals and allied products eeeeemeeeemae 103,500 4,200 59, 300 45, 400
Industrial chemicals ——— 44, 900 3,200 21,700 19, 800
Plastics and synthetics, except glass.... 18, 900 .0, 800 8, 100 8,900
Drugs 17, 100 1,700 15, 400 6,000
Petroleum refining and related
industries 12,700 8, 800 3, 900 6, 900
Rubber and miscellaneous plastics
products 14, 400 10, 400 4,000 5,900
Other nondurable goods manufacturing 2 . 2,500 1,500 1,000 2,000
Nonmanufacturing, total ceeeeeeemuccammen 326, 800 262, 500 64, 300 350, 600
Metal, coal, and nonmetallic mining cae—meo 7,600 6, 200 1, 400 4,400
Crude petroleum and natural gas
extraction 25, 800 12,500 13, 300 9, 300
Contract construction 47, 700 46, 800 900 31,500
Transportation and related services S 9, 000 7,400 1,600 8,000
Communications and related services —. 19, 100 18,700 400 38, 600
Electric, gas, and sanitary services .. - 28, 300 27,000 1, 300 23,500
Wholesale and retail trade R 29, 200 20,800 8, 400 39,700
Finance, insurance, and real estate cmmameeeeaee 9, 800 4,700 5, 100 6, 300
Busainess services 149, 600 118, 300 31, 300 188, 500
Commercial laboratoriesaammmmmmaa o 73,000 48, 600 24, 400 50,700
Medical and dental laboratories ————— 1,800 - 1, 800 22,500
Engineering and architectural services aeea 74, 300 69, 300 5,000 114, 900
Other nonmanufacturing 700 100 600 800

! Includes lumber, wood products, and furniture; and other miscellaneous manufacturing

industries.

Includes tobacco manufactures; printing and publishing; and leather and finished leather

products.

3 Includes agricultural services, forestry, and fisheries.

NOTE: Detail may not add to totals due to rounding.
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Table 2. Employment of scientists, engineers, and’
technicians by industry, 1968

Scientists
Industry and Engineers| Scientists |Technicians
engineers
Total, all industries cee—meeeeeee—— | 1,022, 300 818, 200 204,100 753,400
Manufacturing 720, 600 575, 100 145,500 419, 400
Durable goods manufacturing, total - 558, 900 494, 600 64, 300 347,400
Ordnance and acces80ries e meeeram——acmeun 62, 400 53,700 8,700 21, 100
Stone, clay, and glass products 11,700 9, 400 2, 300 6,500
Primary metal industries ———. — 29, 800 19,700 10, 100 19,000
Fabricated metal products - 29, 000 26, 600 2,400 25, 100
Machinery, pt electrical -84, 500 76,700 7,800 75, 800
Specialized machinery and
equipment 48, 600 46, 300 2, 300 42,000
Office and computing machines S 22, 900 18,100 4,800 23,500
Electrical machinery 162,700 148, 900 13, 800 108, 300
Electrical distribution equipment 32z, 300 30, 600 1,700 23,800
Communications equipment amemeeoeuee 81, 000 73,300 7,700 46,000
Electronic components and
accessories 29, 100 25, 800 3, 300 23,900
Transportation equipment 137, 300 124, 600 12,700 63, 100
Motor vehicles. 31,800 28,500 3,300 16, 100
Aircraft and parts — 99, 900 90, 600 9, 300 39,500
Instruments and related products 35, 300 29, 800 5,500 22,800
Other durable goods manufacturing 1 6,200 5,200 1,000 5,700
Nondurable goods manufacturing, total 161,700 80, 500 81, 200 72,000
Food and kindred products YRSR— 14, 400 7,100 7,300 5, 400
Textiles and apparel products 5,200 3,200 2,000 2,700
Paper and allied products ———— 14, 100 8,700 5, 400 6,500
Chemicals and allied products ceeeceecmmaceae 100, 200 42, 400 57,800 43,500
Industrial chemicals meemacomcoeeeaeea. 44, 200 22,500 21,700 18, 900
Plastics and synthetics, except glass - 18, 200 10, 200 8,000 8, 400
Drugs 16, 200 1,600 14, 600 5,600
Petroleum refining and related
industries 12, 400 8, 400 4,000 6,600
Rubber and miscellaneous plastics
products 13, 000 9, 300 3,700 5,500
Other nondurable goods manufacturing 2 - 2,400 1, 400 1,000 1,800
Nonmanufacturing, 301,700 243, 100 58, 600 334,000
Metal, coal, and tallic mining. 7, 100 5,600 1,500 4,100
Crude petroleum and natural gas
extraction 25, 000 12, 100 12, 900 9,000
Contract uction 42, 800 42,100 700 28, 100
Transportation and related services —————— 8,000 6,900 1, 100 7,100
Communications and related services cean—e——o 19, 200 18,800 400 36,500
Electric, gas, and sanitary services 26, 100 25,000 1,100 22,400
Wholesale and retail trade e ————— 26,700 19, 400 7,300 38,600
Finance, insurance, and real estate aemmeeeee—e 9, 200 4, 400 4, 800 6,000
Business services 137,000 108,700 28, 300 181,400
Commercial laboratories 65,400 43, 300 22,100 50, 100
Medical and dental laboratories 1,600 - 1,600 21, 600
Engineering and architectural services eee— 69, 500 65,000 4,500 109, 400
Other nonmanufacturing? 600 100 500 800

1
industries.

Includes lumber, wood products, and furniture; and other miscellaneous manufacturing

Includes tobacco manufactures; printing and publishing; and leather and finished leather

pro;iucts.

NOTE: Detail may not add to totals due to rounding.

Includes agricultural services, forestry, and fisheries.



Table 3. _Employment‘ of scientists and enginee

Scientists and engi Technicians
Industry R & D R&D
Total Total
Number Percent Number Percent
Total, all industries 1, 06&500 389, 600 36.7 '172I 500 179, 800 23.3
Manufacturing. 735,700 314,700 42.8 421, 900 138, 300 32.8
Durable goods manufacturing, total —————— 567, 400 252, 300 44.5 346, 100 109, 700 3.7
Ordnance and accessories —cem—eemeeeee 63,000 34, 300 54.4 20, 100 9, 900 49.3
Stone, clay, and glass products cemaemeeee 12,100 3,600 29.8 7,000 1,500 21.4
Primary metal industries —— oo o 32, 100 4, 200 13.1 19, 700 3, 100 15.7
Fabricated metal products e tte s e 31, 200 9, 100 23.2 25, 400 5,000 19.7
Machinery, except electrical emecemmamocamann 89, 800 33, 200 37.0 76, 300 16, 900 22.1
Specialized methinery and
equipment 50, 100 12,700 25.3 41, 300 6, 900 16.7
Office and computing machines meeememmeem 26, 300 15, 000 57.0 24, 800 8,000 32.3
Electrical machinery ceeereesmmesmsmmmssermsn 160, 600 79, 800 49.7 106, 400 41, 100 38.6
Electrical distribution equipment 32,600 13,900 42.6 23,100 5, 400 23.4
Communications equipment — 78, 600 44, 900 57.1 15, 200 24,000 53.1
Electronic components and
accessori 28,200 11, 400 40. 4 23, 400 7, 100 30.3
Transportation equipment e e eemmaceme 135, 900 71, 400 52.5 61,800 24, 200 39.2
Motor vehicles 32, 400 10, 100 31.2 16,600 7,000 42.2
Aircraft and parts ceeeeceecmemecieaeees 98, 100 59, 300 60.4 37,600 16,500 43.9
Instruments and related products ... - 35, 800 15, 200 42.5 23, 300 7, 100 30.5
Other durable goods manufacturing Y 6, 900 1,500 21.7 6, 100 900 14.8
w Nondurable goods manufacturing, total—. 168, 300 62, 400 ) 37.1 75, 800 28, 600 37.7
[4)] Food and kindred products ccammeeeeeececaemun 14,700 4, 300 29.3 5,900 1, 400 23.7
Textiles and apparel products e aecemcanan 5,800 1, 900 32.8 2,900 400 13.8
Paper and allied products 14,700 4,900 33.3 6, 800 1, 800 26.5
Chemicals and allied products cemeeeeeen 103,500 43,600 42.1 45, 400 21,000 46.3
Industrial chemicals e 44, 900 19, 000 42.3 19,800 10, 300 52.0
Plastics and synthetics, except glass-—. 18, 900 6, 400 33.9 8,900 5, 100 57.3
Drugs. 17, 100 9, 100 53.2 6,000 3, 600 60.0
Petroleum refining and related
industries 12,700 3, 300 26,0 6, 900 2,000 29.0
Rubber and miscellaneous plastics
products 14, 400 3,500 24.3 5, 900 1,200 20.3
Other nondurable goods manufacturing ® ... 2,500 900 36.0 2,000 800 40.0
Nonmanufacturing, total eeweceemeacamcaceen 326, 800 74, 900 22.9 350, 600 41,500 11.8
Metal, coal, and nonmetallic mining —cceeneemu- 7,600 800 10.5 4, 400 500 11. 4
Crude petroleum and natural gas
extraction 25,800 4, 400 17.1 9, 300 1,200 12.9
Contract construction. 417,700 4,500 9.4 31,500 1, 200 3.8
Transportation and related services ——— 9,000 900 10,0 8,000 200 2.5
Communications and related services wuemac— 19, 100 1,100 5.8 38,600 500 1.3
Electric, gas, and sanitary services eeeeee—e—n 28, 300 1,500 5.3 23,500 300 1.3
Wholesale and retail trade —ceecmeeceenmmemcccne—ne 29, 200 4, 300 14.7 39,700 2, 800 7.1
Finance, insurance, and real estate meememe—ee-ae 9, 800 1,100 11.2 6, 300 200 3.2
Business services 149, 600 %6, 300 37.6 188,500 34, 600 18. 4
Commercial laboratories ewceeecmeraccecneane 73,000 45,500 62.3 50,700 22,400 44.2
Medical and dental 1aboratories ceeeememamee-e 1, 800 400 22.2 22,500 1,000 4.4
Engineering and architectural services ——. 74, 300 10, 400 14.0 114, 900 11, 200 9.7
Other nonmanufacturing oo eeee oo e 700 - - 800 - -

! Includes lumber, wood products, and furniture; and other miscellaneous manufacturing industries.

2 Includes tobacco manufactures; printing and publishing; and leather and finished leather products.
3 Includes agricultural services, forestry, and fisheries.

NOTE: Detail may not add to totals due to rounding.
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Table 4. Employment of scientists and engineers, and technicians in research and

‘development by industry, 1968

ti and engi s Technicians
Industry R&D R&D
Total Total
Number Percent Number Percent
Total, all industriea 1, 022, 300 385, 800 37.7 753,400 175,500 23.3
N f ring. 720, 600 315,600 43.8 419, 400 134, 900 32.2
Durable goods manufacturing, total 558, 900 254, 100 45.5 347, 400 107, 200 30.9
Ord and ies 62, 400 34,000 54.5 21, 100 9, 700 46.0
Stone, clay, and glass products 11,700 3,200 27.4 6,500 1,500 23.1
Primary metal industries 29, 800 3,900 13.1 19,000 3,100 16.3
Fabricated metal products 29,000 8,500 29.3 25, 100 4,700 18.7
Machinery, pt electrical 84,500 34, 300 40.6 75, 800 16,500 21.8
Specialized machinery and
quip t 48, 600 13, 100 27.0 42, 000 6,700 15.9
Office and puting machines 22, 900 15, 400 67.2 23,500 7,800 33.2
Electrical hinery 162,700 80, 900 49.7 108, 300 40, 800 37.7
Electrical distribution equipment 32,300 13,800 42.7 23,800 5,000 21.0
C icati qui t 81,000 46, 300 57.2 46,000 24, 800 53.9
Electronic comp ts and
ies 29, 100 11,800 40.5 23, 900 6, 700 28.0
Transportation equipment 137, 300 71, 900 52.4 63, 100 24, 300 38.5
Motor vehicles 31,800 9, 900 3.1 16, 100 6,600 41.0
Aircraft and parts 99, 900 60, 300 60.4 39,500 17, 100 43.3
Instruments and related products 35, 300 15, 600 44.2 22,800 6, 300 27.6
Other durable goods manufacturing ! 6,200 1,800 29.0 5,700 800 14.0
Nondurable goods manufacturing, total e 161, 700 62, 300 38.5 72,000 27,700 38.5
Food and kindred products 14, 400 4, 200 29.2 5,400 1, 400 25.9
Textiles and apparel products 5,200 1,700 32.7 2,700 400 14. 8
Paper and allied products ———— 14, 100 4,700 33.3 6, 500 1,800 27.7
Chemicals and allied products 100, 200 43, 000 42.9 43,500 20, 200 46.3
Industrial chemicals e ———— 44, 200 18,700 42.3 18, 900 10, 000 52.9
Plastics and synthetics, except glags.... 18, 200 6,600 36.3 8, 400 4,800 57.1
Drugs. 16, 200 7,600 46.9 5,600 3,400 60.7
Petroleum refining and related
industries 12, 400 3,400 27.4 6,600 1,900 28.8
Rubber and miscellaneous plastics
products 13,000 4, 300 33.1 5,500 1, 200 21.8
Other nondurable goods manufacturing 2 e 2,400 1,000 41.7 1,800 800 44. 4
Nonmanufacturing, total 301,700 69, 400 23.0 334,000 40,600 12.2
Metal, coal, and nonmetallic mining. 7,100 700 9.9 4,100 500 12.2
Crude petroleum and natural gas
extraction 25, 000 4, 200 16.8 9,000 1,200 13.3
Contract construction. 42,800 3,600 8.4 28, 100 1,200 4.3
Transportation and related services 8,000 800 10.0 7,100 200 2.8
Communications and related services W 19, 200 900 4.7 36, 500 500 1.4
Electric, gas, and itary services 26, 100 1, 400 5.4 22,400 300 1.3
Wholesale and retail trade o mtmaamaman 26, 700 3,900 14.6 38,600 2,700 7.0
Finance, insurance, and real estaté eeemmecmeee—e 9, 200 1,000 10.9 6,000 200 3.3
Business services 137,000 52,900 38.6 181, 400 33,800 18.6
Commercial laboratories — 65, 400 41,700 63.8 50, 100 21,900 43,7
Medical and dental laboratories eceeemeeamaneeen 1, 600 300 18.8 21,600 1,100 5.1
Engineering and architectural services .. 69, 500 10, 900 15.7 109, 400 10, 800 9.9
Other nufacturing 600 - - 800 - -

3 Includes agricultural services, forestry,

and fisheries.

NOTE: Detail may not add to totals due to rounding.

Includes lumber, wood products, and furniture; and other miscellaneous manufacturing industries.
2 Includes tobacco manufactures; printing and publishing; and leather and finished leather products.



Table 5. Employment of scientists by occupation and industry, 1969

Physical scientists

Industry Total Geologists 'Lif.e Mathema-
Total Chemists Physicists Met.a.l:ur- ang Other sclentists ticians
gists geophysicists
Total, all industries 213,500 150, 900 90, 500 20,600 15, 200 15, 900 8, 700 23, 600 39, 000
Manufacturing. 149, 200 111, 200 76, 600 13, 300 14, 000 1,100 6, 200 16, 800 21, 200
Durable goods facturing, total 66, 100 46, 600 18,700 10, 800 13, 200 500 3, 400 1,600 17,900
Ord and ies 8,800 4,700 1,500 2,500 400 200 100 200 3, 900
Stone, clay, and glass products 2, 400 2,200 1, 400 300 200 200 100 - 200
Primary metal ind ies 10,500 10, 000 2,900 200 6,500 - 400 - 500
Fabricated metal products 2,500 2,100 1,000 300 800 - - - 400
Machinery, except electricalemmcoccaaee 8,700 4, 900 2,000 1,000 1, 400 - 500 200 3,600
Specialized machinery and
quip t 2, 300 1,800 900 100 700 - 100 - 500
Office and puting machi 5,500 2, 400 1,100 900 300 - 100 200 2, 900
Electrical hi 13, 900 9, 400 2,800 3, 400 1, 400 - 1,800 300 4,200
Electrlcal dutrl.bution equipment ————————— 1, 900 1,600 600 300 400 - 300 - 300
7, 300 4,700 900 1,800 600 - 1, 400 200 2,400
Electronic components and
i 3, 400 2,000 900 800 200 - 100 - 1,400
T portation equir t 12, 200 7,700 3, 100 2,000 2,200 100 300 100 4, 400
Motor vehicles. 3, 300 2,500 1, 000 400 900 - 100 - 700
Aircraft and parts 8,800 5, 200 2, 100 1,600 1, 300 100 200 100 3,600
Instruments and related producta 5,800 4,700 3,200 1,100 300 - 100 500 600
Other durable goods ing ! 1, 300 900 800 - - - 100 300 100
N Nondurable goods mumfuturing, total e 83, 100 64, 600 57, 900 2,500 800 600 2,800 15, 200 3, 300
~ Food and kindred prod: 7,300 4, 600 4, 300 - - - 300 2, 300 400
Textiles and &pparel - pro duct: 2, 100 1, 900 1,800 - - - 100 - 200
Paper and allied 5,500 4,100 3, 300 100 - 100 600 1,000 400
Chemicah and ;llied productl 59, 300 45,700 41,600 2, 200 800 200 900 11, 900 1,700
d icals 21,700 19,100 16,800 1,500 500 100 200 1, 300 1,300
Plastics lnd synthetics, except glasse..— 8, 100 7,500 6,700 300 100 - 400 500 100
Drugs 15, 400 6,400 6, 100 200 - - 100 8,800 200
Petroleum refining and related
industries 3, 900 3,700 3, 300 100 - 300 - - 200
Rubber and miscellaneous plastics
product 4, 000 3,700 2,700 100 - - 900 - 300
Other durable goods f ing 3 eeee 1,000 900 900 - - - - - 100
N f; ing, total 64, 300 39,700 13, 900 7,300 1, 200 14, 800 2,500 6,800 17, 800
Metal, coal, and nonmetallic miningemmmmmeeemeee. 1, 400 1, 400 400 - 200 800 - - -
Crude petroleum and natural gas
extraction 13, 300 12, 900 500 200 - 12,000 200 - 400
Contract t: i 900 400 100 - - 300 - - 500
Trm-porution and related services 1,600 600 200 - - 100 300 - 1,000
and related services 400 - - - - - - - 400
Electric, gas, and sanitary services 1, 300 800 400 - - 300 100 200 300
Wholesale and retail trade 8, 400 4,000 3,000 400 300 100 200 1, 100 3, 300
Finance, insurance, and real estate 5, 100 - - - - - - 400 4,700
services 31, 300 19, 600 9, 300 6,700 700 1,200 1,700 4,500 7,200
Commercial laboratories 24, 400 16, 300 8,500 5,500 500 60 1,200 2,700 5, 400
Medical and dental laboratories 1, 800 200 200 - - - - 1, 600 -
Engineering and arch&t&cmral services 5,000 3,100 600 1,200 200 600 500 200 1,700
er £ ing 600 - - - - - - 600 -

1 Inelud 1 b .wood.-.“ Y and fi

2 Inelud tob.

* Includes agricultural lervicel, £

NOTE: Detail may not add to totals due to rounding.
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Table 6. Employment of technicians by occupation and industry, 1969

Engineering and physical technicians Lif .
Industry Total Draftsmen Surveyors oy Fectrcarend o t::h:::éf::: All other
ota electronic el
Total, all industries =—e—e—————eemr———— 772, 500 275, 500 27,100 352, 600 117,900 174, 700 30, 300 87, 000
Manufacturing 421, 900 140, 800 1, 400 227,200 97, 700 129, 500 6, 300 46, 200
Durable goods manufacturing, total ----ee——--- 346, 100 131,000 1, 200 182, 400 93,700 88,700 1,100 30, 400
Ordnance and accessories — 20,100 4, 300 - 14,800 9,000 5,800 - 1,000
Stone, clay, and glass products —————-—o 7, 000 2,600 100 3,000 700 2,300 100 1,200
Primary metal industries ———— e 19,700 5, 500 200 10,800 1,700 9,100 100 3,100
Fabricated metal products ————— 25, 400 17, 400 200 6, 200 1, 400 4,800 - 1,600
Machinery, except electrical --—--—e-eeremmee 76, 300 38,700 100 30, 200 14,800 15, 400 200 7,100
Specialized machinery and
equipment 41, 300 28,900 - 8,000 2,500 5,500 200 4, 200
Office and computing machines ——-e——— 24,800 3, 600 100 19, 500 11,800 7,700 - 1,600
Electrical machinery —e---eeesm—eemeeemuoomenm 106, 400 30,100 400 68,900 49,100 19,800 100 6,900
Electrical distribution equipment —=---- 23,100 9, 300 100 12,200 9, 500 2,700 100 1, 400
Communications equipment —=--—m=e—--— 45, 200 11, 400 100 30, 700 20, 600 10,100 - 3,000
Electronic components and
accessories 23, 400 3,900 200 17,700 14, 400 3,300 - 1,600
Transportation equipment —-—r=————em—emee 61,800 22,200 100 34, 300 9, 300 25,000 100 5,100
Motor vehicles 16, 600 6, 500 - 9,100 300 8,800 - 1,000
Aircraft and parts ——eereeem—————————— 37,600 10, 700 - 22,900 8, 200 14,700 100 3,900
Instruments and related products -——-———— 23, 300 6, 600 - 12, 500 7,100 5, 400 500 3,700
Other durable goods manufacturing | J— 6,100 3,600 100 1,700 600 1,100 - 700
Nondurable goods manufacturing, total ——— 75,800 9,800 200 44,800 4, 000 40,800 5, 200 15,800
Food and kindred products eee———————-awee 5,900 800 - 2,100 400 1,700 900 2,100
N Textiles and apparel products =e—ewemweueecam 2,900 300 - 1,200 200 1,000 - 1, 400
[+ Paper and allied products ——— 6,800 1, 400 100 4,100 800 3,300 100 1,100
Chemicals and allied products =-e-emee—wm—m—e 45, 400 4, 400 - 28, 300 1,700 26,600 4, 200 8,500
Industrial chemicals ~e—veememm———————meeee 19,800 2,800 - 13,300 800 12,500 700 3,000
Plastics and synthetics, except glass — 8,900 800 - 6, 400 400 6, 000 100 1,600
Drugs 6,000 200 - 1,700 100 . 1,600 3,100 1,000
Petroleum refining and related
industries 6,900 800 100 4,900 300 4, 600 - 1,100
Rubber and miscellaneous plastics
products 5,900 1, 500 - 3,200 200 3,000 - 1, 200
Other nondurable goods manufacturing L 2,000 600 - 1, 000 400 600 - 400
Nonmanufacturing, total =—e-———memm———- 350, 600 134, 700 25,700 125, 400 80, 200 45, 200 24, 000 40,800
Metal, coal, and nonmetallic mining === 4, 400 600 800 2,100 300 1,800 200 700
Crude petroleum and natural gas
extraction 9, 300 3,100 600 3,600 1,200 2, 400 - 2,000
Contract construction =——eeeeececccecreerenreaa———- 31, 500 17,800 3,200 7,800 6, 400 1, 400 .- 2,700
Transportation and related services --———-—---u 8,000 2, 200 1,100 3,100 1,900 1,200 - 1,600
Communications and related services -----— 38, 600 1, 300 200 34,800 23,600 11, 200 - 2, 300
Electric, gas, and sanitary services -——--— 23, 500 6, 600. 1, 600 12,300 7,100 5,200 100 2,900
Wholesale and retail trade -----e-ser-reem-cee——-— 39, 700 5, 500 - 20,700 17,700 3,000 1,800 11, 700
Finance, insurance, and real estate ———---w--e 6, 300 700 - 500 100 400 200 4,900
Business services 188,500 96,900 18, 200 40, 500 21,900 18,600 21,100 11,800
Commerical laboratories s--ewwr—ermocee—-— 50, 700 16, 500 200 28, 600 14,800 13,800 500 4,900
Medical and dental lahoratories --eeseee—=-—— 22, 500 - - - - - 20, 500 2,000
Engineering and architectural services —- 114,900 80, 200 18, 000 11,900 7,100 4,800 100 4,700
Other nonmanufacturing? —--eeeee—-oeeeeee.. 800 - - - - - 600 200

! iIncludes lumber, wood products, and furniture; and other miscellaneous manufacturing industries,
2 Includes tobacco manufactures; printing and publishing; and leather and finished leather products,
3 Includes agricultural services, forestry, and fisheries.

NOTE: Detail may not add to totals due to rounding.
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Table 7. Employment of scientists and engineers in research and development by occupation and industry, 1969

Physical scientists

Scientists
. PN < Life Mathema-
Industr and Engineers Scientists Geologists o g
4 engineers 8 Total Chemists Physicists Met‘a];l\u‘- a.ncgl Other scientists ticians
gists geophysicists
Total, all industries 389, 600 %900 99, 700 73,900 48, 200 14, 000 5,500 3,100 3,100 11, 000 14, 800
Manufacturing, 314, 700 241,700 73,000 55,700 40, 100 8,500 4,700 500 1,900 8,000 9, 300
Durable goods manufacturing, total 252, 300 221,200 31, 100 21, 900 9, 500 6,700 4, 200 400 1,100 600 8,600
Ordnance and accessories 34, 300 29,200 5,100 2, 900 800 1,500 2,300 200 100 200 2,000
Stone, clay, and glass products 3,600 1,800 1,800 1,800 1, 100 300 100 200 100 - -
Primary metal industries 4, 200 2,900 1, 300 1, 300 400 100 800 - - - -
Fabricated metal products 9, 100 7,700 1,400 1, 400 700 300 400 - - - -
Machinery, except electrical ... 33, 200 28,900 4, 300 2,500 1,200 400 700 - 200 - 1,800
Specialized machinery and
equipment 12,700 11,600 1,100 1,000 600 100 300 - - - 100
Office and computing machines ceemeemeen- 15, 000 12,400 2,600 1,000 600 300 100 - - - 1,600
Electrical machinery 79, 800 72, 300 7,500 5,300 1, 900 2, 300 500 - 600 100 2, 100
Electrical distribution equipment 13, 900 12,700 1,200 900 400 300 100 - 100 - 300
Communications equipment ... mn——— 44, 900 41, 200 3,700 2, 300 800 1,000 100 - 400 100 1,300
Electronic comp ts an
ies 11, 400 9,700 1,700 1, 300 400 700 100 - 100 - 400
Transportation equipment e 71, 400 64, 800 6,600 4, 000 1,700 1,100 1,200 - - 100 2,500
Motor vehicles 10, 100 9,100 1,000 800 500 100 200 - - - 200
Aircraft and parts 59, 300 53,800 5,500 3,200 1,200 1,000 1,000 - - 100 2, 200
Instruments and related products —eeceecaceem 15, 200 12,500 2,700 2, 400 1, 400 700 200 - 100 100 200
Other durable goods manufacturing ’ 1,500 1,100 400 300 300 - - - - 100 -
N Nondurable goods manufacturing, total eewmeee- 62,400 20,500 41, 900 33,800 30,600 1,800 500 100 800 7,400 700
© Food and kindred product 4, 300 900 3,400 2, 300 2,000 - - - 300 1,100 -
Textiles and apparel products 1,900 900 1,000 1,000 1,000 - - - - -~ -
Paper and allied products 4, 900 2,600 2, 300 2,100 1,800 100 - - 200 200 -
Chemicals and allied products 43, 600 11, 700 31,900 25, 200 22,900 1,600 500 - 200 6,100 600
Industrial chemicals 19,000 7,200 11,800 10, 200 8, 300 1,500 300 - 100 1,100 500
Plastics and synthetics, except glass—. 6,400 2, 600 3,800 3,800 3,600 100 100 - - - -
Drugs 9, 100 300 8, 800 3,800 3,700 - - - 100 4,900 100
Petroleum refining and related
industries 3,300 1, 200 2, 100 2,000 1,800 100 - 100 - - 100
Rubber and miscellaneous plastics
products 3,600 2,800 800 800 700 - - - 100 - -
Other nondurable goods manufacturing ? e 900 400 500 400 - - - - 100 - -
Nonmanufacturing, total ... — 14, 900 48, 200 26, 700 18, 200 8,100 5,500 800 2,600 1,200 3,000 5,500
Metal, coal, and nonmetallic mining, 800 400 400 400 200 - 100 100 - - -
Crude petroleum and natural gas
extraction 4, 400 1,700 2,700 2,400 300 200 - 1,800 100 - 300
Contract uction 4,500 4, 100 400 400 100 - - 300 - - -
Transportation and related 8ervices —mmeme-— 900 500 400 300 100 - - - 200 - 100
Communications and related services 1,100 700 400 - - - - - - - 400
Electric, gas, and sanitary services — 1,500 1, 300 200 100 100 - - - - - 100
Wholesale and retail trade —.-. 4, 300 2,100 2, 200 1,700 1,400 100 200 - - 300 200
Finance, insurance, and real estate - 1,100 100 1,000 - - - - - - 200 800
Business services 56, 300 37, 300 19, 000 12, 900 5, 900 5,200 500 400 900 2,500 3,600
Commercial laboratories. 45,500 28, 800 16, 700 11,500 5,600 4, 400 400 300 800 2,200 3,000
Medical and dental laboratories —— 400 - 400 100 100 - - - - 300 -
Engineering and architectural services .- 10, 400 8,500 1, 900 1, 300 200 800 100 100 100 - 600

Other nonmanufacturing 3

1}

3

NOTE: Detail may not add to totals due to rounding.
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Includes lumber, wood products, and furniture; and other miscellaneous manufacturing industries.
2 Includes tobacco manufactures; printing and publishing; and leather and finished leather products.
Includes agricultural services, forestry, and fisheries.



Table 8. Employment of scientists and engineers, in Federal Government work, total, and in research

and development by agency and industry, 1969

. National Aeronautics and )
Industry All agencies Department of Defense Space Administration Other agencies
Total R&D Total R&D Total R&D Total R&D
Total, all industries — 281, 300 155, 000 197, 000 105, 500 44,500 27,100 39,700 22,400
M facturing, total - - 220, 400 116, 900 164, 200 84, 700 35,800 22,900 20, 400 9,300
Durable goods manufacturing, total ol 206, 700 110, 700 161,100 83,700 35, 300 22,900 10, 300 4,100
rd and ac ries 59,900 36, 000 44, 200 27,300 14, 600 8, 500 1,100 200
Stone, clay, and glass products -————-—— 200 - - - - - 200 -
Primary metal industries 900 200 700 200 200 - - -
Fabricated metal products 3, 300 500 1,800 300 500 - 1, 000 200
Machinery, except electrical —————eeeceeaee—e 7,200 3, 000 5, 600 2, 400 600 300 1,000 300
Spec:ahzed machinery and
equip 2,000 700 1, 400 500 100 - 500 200
Office and computing machines -- 4, 000 1,900 3,300 1,600 300 200 400 100
Electrical machinery —————rm—memmermememe 56,900 34, 500 45, 200 26, 300 8,100 6,600 3, 600 1,600
Electrical distribution equipment ——-— 3,100 1, 200 2,400 800 200 100 500 300
Communications equipment --—-——=r—ee— 42, 300 28, 600 34, 700 22,400 6, 300 5, 500 1,300 700
Electronic components and
accessories 10, 300 4, 300 7,000 2,800 1, 500 900 1,800 600
Transportation equipment --——--r—e—re—a—o 68,100 30, 700 54, 900 22,200 10, 200 6,900 3,000 1,600
Motor vehicles 400 200 300 200 - - 100 -
Aircraft and part —— 66, 600 30, 300 53, 600 21,800 10, 200 6,900 2,800 1,600
*Instruments and x-elated products =———-—— 9,900 5,700 8,500 4,900 1,100 600 300 200
Other durable goods manufacturing! —-— 300 100 200 100 - - 100 -
Nondurable goods manufacturing, total 13, 700 6,200 3,100 1,000 500 - 10, 100 5, 200
@ Food and Kindred products - 100 - - - - - 200 -
(o] Textiles and apparel products 100 - co- - - - 100 -
Paper and allied products 200 - 100 - 100 - -
Chemicals and allied products 12,300 5,900 2 m 700 300 - 9, 900 5,200
Industrial chemicals e 10, 400 5,600 1, 000 500 300 - 9,100 5,100
Plastics and synthetics, except glass — 200 - 100 - - - 100 -
Drugs 500 100 - - - - 500 100
Petroleum refining and related
industries 100 - - - 100 - - -
Rubber and miscellaneous plastics
products 900 300 900 300 - - - -
Other nondurable goods manufacturing ¢ —- - - - - - - - -
Nonmanufacturing, total =——e——eeecmeeum—e 60, 900 38,100 32, 900 20,800 8, 700 4, 200 19, 300 13,100
Metal, coal, and nonmetallic mining =——~=---— - - - - - - - -
Crude petroleum and natural gas
.extraction - - - - - - - -
Contract construction . 2, 600 500 600 100 200 - 1,800 400
Transportation and related services --—-—dwe—- 400 100 200 100 200 - - -
Communications and related services - 400 100 400 100 - - - -
Electric, gas, and sanitary services ------——- - - - - -~ - -
Wholesale and retail trade ------m=eeemccecccmamen 400 100 100 - - - 300 100
Finance, insurance, and real estate ——-—r-—- - - - - - - - -
Business services 57,100 37, 300 31, 600 20, 500 8,300 4, 200 17,200 12,600
Commerical laboratories 37, 400 31, 200 22,800 19, 000 4, 600 3,700 10, 000 8, 500
Medical and dental laboratories — —— 100 - - - - - 100 -
Engineering and architectural services -— 19, 600 6,100 8,800 1, 500 3,700 500 7,100 4,100
Other facturing

1 Includes lumber, wood products, and furniture; and other miscellaneous manufacturing industries,
2 Includes tobacco manufactures; printing and publishing; and leather and finished leather products.

3 Includes agricultural services, forestry, and fisheries,

NOTE:

Digitized for FRASER

Detail may not add to totals due to rounding.
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Table 9. Employment of engineers in Federal Government work, total, and in research and development by agency and industry, 1969

A National A G} A
Industry All agencies Department of Defense S;::e A ler;nn.:t;:éo?d Other agencies
Total R& D Total R& D Total R&D Total R& D
Total, all industries 241,800 130, 300 176, 900 92, 600 38, 000 23, 400 26, 900 14, 300
Manufacturing, total -———rem=mer——r————— 195, 500 103, 500 151, 000 77,000 31, 300 20, 600 13, 200 5, 900
Durable goods manufacturing, total — 188, 400 101, 000 148, 600 76, 500 30, 900 20, 600 8,900 3,900
Ordnance and accessories ——————~—eeem——— 51, 400 31,600 39, 200 24, 200 11, 400 7,200 800 200
Stone, clay, and glass products ———————— 200 - - - . - 200 -
Primary metal industries ~———eeeecceeeeeeee 800 200 600 200 200 - - -
Fabricated metal products --———————eeeeeaceee 3,100 500 1, 700 300 500 - 900 200
Machinery, except electrical —--—w—me——-o 6,100 2, 500 4,800 1,900 400 300 900 300
Specialized machinery and
equipment 2,000 700 1, 400 500 100 - 500 200
Office and computing machines -----=--— 2,900 1,400 2, 500 1,100 100 200 300 100
Electrical machinery —ee——ceeeeeee—ommmeeaen 53,600 32,300 42,800 24, 700 7,600 6,100 3,200 1,500
Electrical distribution equipment -—-—- 2,900 1,200 2, 300 700 200 100 400 200
C ti equipment ~~------—me-me- 40, 000 26, 700 33,000 21,000 5,800 5,000 1, 200 700
Electronic comp ts and
accessories 9, 500 4, 200 6, 400 2,700 1,500 900 1, 600 600
Transportation equipment =-=e—ce—cmuae 63, 400 28,400 51, 100 20, 400 9, 700 6, 400 2, 600 1,600
Motor vehicles 400 200 300 200 - - 100 -
Aircraft and parts --—————————esemecceeeeem 61,900 28, 000 49, 800 20, 000 9, 700 6, 400 2, 400 1,600
Instruments and related products —————- 9. 500 5, 400 8, 200 4, 700 1,100 600 200 100
Other durable goods manufacturing ! - 300 100 200 100 - - 100 -
Nondurable goods manufacturing, total -----— 7,100 2,500 2, 400 500 400 -~ 4, 300 200
Food and kindred products - — - - - - - - - -
9 Textiles and apparel products ---— —-— - - - - - - - -
Paper and allied products =--——-=—acccerremcee 200 - 100 - 100 - - -
Chemicals and allied products -——-—-ueee 5,900 2,200 1, 400 200 200 - 4, 300 2,000
Industrial chemicals =——e——ee—vee. —— 5, 000 2,100 500 100 200 - 4, 300 2,000
Plastics and synthetics, except glass --- 100 - 100 - - - - -
Drugs - - - - - - - -
Petroleum refining and related
ind ies 100 - - - 100 T - - -
Rubber and miscellaneous plastics
products 900 300 900 300 - - - -
Other nondurable goods manufacturing 2 —- - - - - - - - -
Nonmanufacturing, total ———-—eeeeeeceen—e 46, 300 26,800 25,900 15,600 6, 700 2,800 13, 700 8, 400
Metal, coal, and nonmetallic mining ----—-— - - - - - - - -
Crude petroleum and natural gas
extraction - - - - - - - -
Contract construction =--==-vee—r————cccccccoccccee 2,600 500 600 100 200 - 1,800 400
Transportation and related services ----ceeeee- 400 100 200 100 200 - - -
Communications and related services =---—--— 400 100 400 100 - - - -
Electric, gas, and sanitary services -—-----ee - - . - - - - - -
Wholesale and retail trade =---eemmmeo—amonmemua. 400 100 100 - - - 300 100
Finance, insurance, and real estate ~-——-——-— - - - - - - - -
Business services 42, 500 26,000 24, 600 15,300 6,300 2,800 11, 600 7,900
Commerical laboratories ~-e—e—-eeeeeeeer——— 26, 300 21,800 17, 000 14,100 2,700 2, 400 6,600 5, 300
Medical and dental laboratories —-———a-eee—e - - - - - - - -
Engineering and architectural services - 16, 200 4, 200 7,600 1,200 3,600 400 500 2,600
Other facturing 3 - - - - - - - -

! Includes lumber, wood products, and furniture; and other miscellaneous manufacturing industries,
2 Includes tobacco manufactures; printing and publishing; and leather and finished leather products.
3 Includes agricultural services, forestry, and fisheries,

NOTE: Detailed may not add to toals due to rounding.
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Table 10. Employment of scientists in Federal Government work, total, and in research and development by agency and industry, 1969

Industry All agencies Department of Defense T aspu.:::l. Aﬁz?;:‘t?:-‘:tsio:\nd Other agencies
Total R&D Total R & D Total R&D Total R&D
Total, all industries -———-==veeeeeemee 39, 500 24,700 20, 200 12,900 6,500 3,700 12,800 8,100
Manufacturing, total 24,900 13,400 13, 200 7, 700 4, 500 2, 300 7, 200 3, 400
Durable goods manufacturing, total ---—----eem— 18,300 9,700 12, 500 7,200 4, 400 2,300 1, 400 200
Ordnance and accessories e e 8, 500 4, 400 5, 000 3,100 3,200 1, 300 300 -
Stone, clay, and glass products ——— - - - - - - - -
Primary metal industries ----——ceccemcmeee 100 - 100 - - - = -
Fabricated metal products ----— e 200 - 100 - - - 100 -
Machinery, except electrical -- ——— 1,100 500 800 500 200 - 100 -
Specialized machinery and
equipment - - - - - - - -
Office and computing machines 1,100 500 800 500 200 - 100 -
Electrical machinery =wee—eeeeeccocmemcmcccmecen 3,300 2,200 2, 400 1,600 500 500 400 100
Electrical distribution equipment —-—-—— 200 200 100 100 - - 100 100
Communications equipment «-—-e=e-=—--m 2,300 1,900 1,700 1, 400 500 500 100 -
Electronic components and
accessories 800 100 600 100 - - 200 -
Transportation equipment =-———reeeer——eenme 4,700 2,300 3,800 1,800 500 500 400 -
Motor vehicles - - - - - - - -
Aircraft and parts =-—--e—————e————ue——— 4,700 2,300 3,800 1,800 500 500 400 -
Instruments and related products ———-— 400 300 300 200 - - 100 100
Other durable goods manufacturing? w—--— - - - - - - - -
Nondurable goods manufacturing, total -————-- 6,600 3,700 700 500 100 - 5,800 3,200
Food and kindred products -=————--ceswoceea— 100 - - - - - 100 -
8 Textiles and apparel products ——-sewemeeee—u 100 - - - - - 100 -
Paper and allied products —--—-emmacceaaee— - - - - - - - -
Chemicals and allied products =e—--e—eeme-— 6, 400 3,700 700 500 100 - 5, 600 3,200
Industrial chemicals ~————————————ee-—m 5,400 3,500 500 400 100 - 4,800 3,100
Plastics and synthetics, except glass - 100 - - - - - 100 -
Drugs 500 100 - - - - 500 100
Petroleum refining and related
industries - - - - - - - -
Rubber and miscellaneous plastics
products - - - - - - - -
Other nondurable goods manufacturing ? — - - . - N - - -
Nonmanufacturing, total -- —m—————— 14, 600 11, 300 7,000 5,200 2,000 1, 400 5, 600 4,700
Metal, coal, and nonmetallic mining === - - - - - - -
Crude petroleum and natural gas
extraction - - - - - - - -
Contract construction e ettt e - - - - - - -
Transportation and related services =---e———- - - - - - - - -
Communications and related services e-eme-w— - - - - - - - -
Electric, gas, and sanitary services =-------w— - - - - - _ - -
Wholesale and retail trade =--————-——eumemmeeoo—m - - - - - - - -
Finance, insurance, and real estate =--meeeeam - - - - - - - -
Business services 14,600 11, 300 7,000 5,200 2,000 1, 400 5, 600 4,700
Commerical laboratories e--se———mcemmmween— 11, 100 9, 400 5,800 4,900 1,900 1, 300 3, 400 3,200
Medical and dental laboratories ~-—----—--— 100 - - - - - 100 -
Engineering and architectural services --—- 3, 400 1,900 1, 200 300 100 100 2,100 1, 500
Other nonmanufacturing ? S e e e - - - - - - - -

! Includes lumber, wood products, and furniture; and other miscellaneous manufacturing industries,

2 Includes tobacco manufactures; printing and publishing; and leather and finished leather products.
3 Includes agricultural services, forestry, and fisheries.

NOTE: Detail may no! add to totals due to rounding.

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



131

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis

Table 11. Employment of scientists and engineers in Federal Government work, total, and in research and
development, ali agencies by industry, 1968 o

Scientists and engineers Engineers Scientists
Industry
Total R&D Total R&D Total R&D
Total, all industries e———e—mec—e——neeo 273, 400 151, 500 235, 700 127,700 37, 700 23,800
Manufacturing 218, 600 117,100 194, 100 103, 500 24, 500 13, 600
Durable goods manufacturing, total ~--v--------- 205, 300 111, 200 187, 300 101, 100 18, 000 10,100
Ordnance and accessories =—ee———e—o———o 59, 300 36, 400 50,900 31,900 8,400 4,500
Stone, clay, and glass products 200 - 200 - - -
Primary metal industries -—-————cee——mecece—o 800 200 700 200 100 -
Fabricated metal products -—— 3,000 400 2,800 400 200 -
Machinery, except electrical =ee~m——eer—u— 6, 500 2,700 5,500 2,200 1, 000 500
Specialized machinery and
equipment 1,700 600 1,700 600 - -
Office and computing machines 3,600 1,700 2,600 1,200 1,000 500
Electrical machinery -— 57,500 34,900 54,100 32,600 3, 400 2,300
Electrical distribution equipment - 2,900 1,100 2,700 1,100 200 -
Communications equipment - m——— 42,900 28,900 40, 500 26,900 2,400 2,000
Electronic components and
accessories 10, 500 4,500 9,700 4, 300 800 200
Transportation equipment - 68, 500 31,100 64, 000 28, 600 4, 500 2,500
Motor vehicles e 300 200 300 200 - -
Aircraft and parts e————--———e—————m————n— 67, 200 30,800 62,700 28, 300 4,500 2,500
Instruments and related products 9,200 5, 500 8,800 5,200 400 300
Other durable goods manufacturing! —---e 300 100 300 100 - -
Nondurable goods manufacturing, total w-e-— 13, 300 5,900 6,800 2, 400 6, 500 3,500
Food and kindred products --— 100 - - - 100 -
Textiles and apparel products 100 - - - 100 -
Paper and allied products ~------ S 200 - 200 - - -
Chemicals and allied products =--ee—-: 12,000 5, 600 5,800 2,100 6, 200 3,500
Industrial chemicals -- 10, 400 5, 300 4,900 2, 000 5, 500 3,300
Plastics and synthetics, except glass - 200 - 100 - 100 -
Drugs 300 100 - - 300 100
Petroleum refining and related
industries 160 - - - 100 -
Rubber and miscellaneous plastics
products 800 300 800 300 - -
Other nondurable goods manufacturing? -- - - - - - =
Nonmanufacturing, total ---eem--mccmmm-e-mn 54,800 34, 400 41, 600 24, 200 13,200 10, 200
T
Metal, coal, and nonmetallic mining =---——e I - - - - -
Crude petroleum and natural gas
extraction - ' - - - -
Contract construction =—em——eeseeemcemcmammeeoe 2,200 ' 400 2,200 ' 400 - -
Transportation and related services - 300 100 300 100 - -
Communications and related services 300 100 300 100 - -
Electric, gas, and sanitary services - - - - - -
Wholesale and retail trade ~e——-e—m--. 400 100 400 100 - -
Finance, insurance, and real estate ----- - - - - - -
Business services 51, 600 33,700 38, 400 23,500 13,200 10, 200
Commercial laboratories —-— -—— 34, 200 28,200 24,100 19,700 10,100 8,500
Medical and dental laboratories ~-~e-—=e- 100 - - - 100 -
Engineering and architectural services 17, 300 5,600 14,300 3,800 3,000 1,700
Other nonmanufacturing ® «ese---ecmccmcememceeeen

1

Includes lumber, wood products, and furniture; and other miscellaneous manufacturing industries,

2 Includes tobacco manufactures; printing and publishing; and leather and finished leather products,

3

Includes agricultural services, forestry, and fisheries.

NOTE: Details may not add to totals due to rounding.
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Table 12. Employment of scientists and engineers in industry, and in research and development work
‘within industry, distributed by State, 1969

Scientists and engineers Engineers Scientists
Total InR & D Total InR& D Total InR & D

All States 1,062, 500 389, 600 849, 000 289,900 213, 500 99, 700
Massachusetts 39, 300 18,900 30, 900 13,800 8, 400 5, 100
Connecticut 34, 200 17,200 29,100 13,900 5, 100 3,300
New York 120, 600 48, 100 97, 200 36, 200 23, 400 11,900
New Jersey 55, 700 25,600 38, 200 14, 300 17, 500 11, 300
Pensylvania 61,300 21,000 - 44, 300 12,900 17, 000 8,100
Ohio 60,000 19,900 49, 000 14, 600 11, 000 5, 300
Indiana 28, 400 9,700 21,900 7,500 6, 500 2,200
Illinois 57, 200 17,900 47, 500 12, 400 9, 700 5, 500
Michigan 55, 400 20,800 45,900 15,700 9, 500 5,100
Wisconsin 15,700 4,900 13, 400 4,100 2, 300 800
Mi ta 16,800 5,200 13, 000 3,500 3,800 1, 700
Iowa 7,800 2, 300 6, 400 1,700 1, 400 600
Missouri 28, 000 5,900 22,800 3,500 5, 200 2, 400
Kansas 9, 000 2,300 7,500 1,900 1, 500 400
Delaware 7,100 2,000 4, 500 800 2,600 1, 200
Maryland 17, 400 7,500 13,700 5,800 3,700 1,700
Virginia 15,100 4,700 11, 400 2,700 3,700 2, 000
West Virginia 8,600 2,100 6,500 1,200 2,100 900
North Carolina 13, 400 3,900 10,100 2,600 3,300 1, 300
South Carolina 7, 100 1,500 5,500 900 1, 600 600
Georgia 12,000 2,900 10, 600 2,500 1, 400 400
Florida 22,900 4, 200 19,900 3,400 3, 000 800
Kentucky 7,200 1, 400 5,700 1,000 1, 500 400
Tennessee 15,600 7,300 10, 300 4,100 5,300 3,200
Alabama 14, 600 5,100 11,300 4,000 3,300 1,100
Louisiana 15,700 3,400 12,600 2,500 3,100 900
Oklahoma 9,100 1,600 7,100 1, 000 2, 000 600
Texas 58, 600 16, 500 45,900 12,800 12,700 3,700
Colorado 9, 600 3,300 7,700 2, 500 1,900 800
Arizona 6,200 1, 600 5,100 1, 400 1,100 200
‘Washington 20, 400 9,100 16, 300 6,700 4,100 2, 400
California 155, 600 54,900 133, 300 43, 700 22,300 11, 200
All other States 56,900 36,900 44, 400 34, 300 12, 500 2, 600

NOTE: Details may not add to totals due to rounding.



Table 13. Employment of scientists and engineers , and technicians, and percent receiving
in-house training in science and technology by industry, 1969

Scientists and engineers Technicians
Industry Perf:ef\t Perf:e'nt
Total receiving Total receiving
in-house in-house
training training
Total, all indusStries cmmmmemcemvoommcmmma= 1,062,500 %2- 0 77&500 47.8
Manufacturing 735,700 40.4 421, 900 44. 6
Durable goods manufacturing, total ceeceeeeeceme 567, 400 37.4 346, 100 42.9
Ordnance and accessories 63,000 .8 20, 100 16.4
Stone, clay, and glass products —eeeeeee—eee- 12,100 61.5 7,000 63.3
Primary metal industries ... S 32,100 56.1 19,700 52.7
Fabricated metal products weceeeceemcecamcammaee 31, 200 62.8 25, 400 66.0
Machinery, except electrical —memmmecamaemcmeen 89, 800 51.5 76, 300 50.7
Specialized machinery and
equipment 50, 100 65.9 41, 300 68.8
Office and computing machines —— 26, 300 22.8 24,800 17.2
Electrical machinery ——— 160, 600 38.0 106, 400 37.6
Electrical distribution equipment . 32, 600 39.3 23, 100 39.3
Communications equipment — 78, 600 32.2 45, 200 29.0
Electronic components and
accessories. 28, 200 43.5 23,400 41.7
Transportation equipment — oo 135,900 24.2 61,800 28.0
Motor vehicles. 32, 400 11.9 16, 600 15.8
Aircraft and parts Y—— 98, 100 28.3 37,600 31.3
Instruments and related products ceccemeemmae- 35, 800 34.8 23, 300 51.1
Other durable goods manufacturing® 6,900 59.4 6,100 61.9
a Nondurable goods manufacturing, totaleee—eee—o 168, 300 49.8 75,800 52.3
Food and kindred products cemmmceeeccemrmecnnees 14,700 75.7 5,900 74.4
Textiles and apparel products ———————— 5,800 81.8 2,900 85.3
Paper and allied products — 14,700 66.6 6,800 62.4
* Chemicals and allied products ceeeeameemaae 103,500 39.8 45, 400 42.7
e Industrial chemicals ememmemcmecmcoeae e 44,900 29.5 19, 800 35.4
1] Plastics and synthetics, except glags.. 18, 900 26.5 8,900 28.2
Drugs 17, 100 49.3 6,000 63.5
8 Petroleum refining and related
5 industries 12,700 33,7 6,900 38. 1
g Rubber and miscellaneous plastics
2 products 14, 400 77.2 5,900 75.1
E Other nondurable goods manufacturing 2. ... 2,500 89.6 2,000 69.6
: Nonmanufacturing, total e a—— 326, 800 57.5 350, 600 51.2
]
B2 Metal, coal, and nonmetallic mining.. —— 7,600 65,6 4, 400 67.6
; Crude petroleum and natural gas .
a8 extraction 25, 800 44,3 9, 300 42.6
o Contract construction 47,700 75.1 31,500 55.7
] Transportation and related services.. — 9,000 67.7 8,000 50.1
3 Communications and related services — 19, 100 25.9 38,600 34.7
g Electric, gas, and sanitary services eeeemmeeee—e 28, 300 68.0 23,500 56.6
.“ Wholesale and retail trade weeecemcavoscccesa—acenca 29, 200 46.7 39, 700 38.5
b Finance, insurance, and real estate eeecacemce—- 9,800 62.5 6, 300 53.8
3 Business services 149, 600 56.6 188, 500 55.9
° Commercial laboratories. ——— 73,000 42.7 50, 700 43.3
N Medical and dental laboratories N 1,800 44.4 22,500 37.5
> Engineering and architectural services ce-a 74, 300 70.1 114, 900 65.3
? Other nonmanufacturing ®eemeeeeemesemesesemscsamen 700 53.6 800 52.4
g
* ! Includes lumber, wood products, and furniture; and other miscellaneous manufacturing industries.
k2] 2 Includes tobacco manufactures; printing and publishing; and leather and finished leather products.

3 Includes agricultural services, forestry, and fisheries.

NOTE: Detail may not add to totals due to rounding.
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