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PREFACE

This volume is the first of six appendix volumes to Technology and the American Economy,
the report of the National Commission on Technology, Automation, and Economic Progress. The
full series of appendix volumes is as follows:

I. The Outlook for Technological Change and Employment
II. The Employment Impact of Technological Change
¢> ITI. Adjusting to Change
o IV. Educational Implications of Technological Change
¢ V. Applying Technology to Unmet Needs
¢ VI, Statements Relating to the Impact of Technological Change

This volume contains seven studies dealing with the outlook for technological change and em-
ployment, prepared by independent experts at the request of the Commission.

Part I, on the employment outlook, consists of two studies. The first is a 10-year projection of
manpower requirements by occupation and by industry prepared by the Bureau of Labor Statistics.
In the second study, George Perry has analyzed the growth prospects and the state of fiscal policy
in the United States economy as of mid-1965. His analysis of the fiscal actions required to bring
unemployment to targets of 4 percent and 3 percent by 1567 and 1968 has been outstripped but not
faulted by subsequent events. .

Part 2 of this volume, on the technological outlook, consists of five studies. Paul Armer describes
the present state of the computer art and gives a solid basis to speculation about future developments
in the general use of computers. Merril Flood provides & similar perspective in the more specialized
art of information processing networks. Tom Stout examines the state of computerization in process
control industries and finds both the number of such installations and their employment impact to
be exaggerated. Schwartz and Prenting assess the state of computerization in fabricating industries
with similar results but with notation of the rapid growth of numerical controls in machining. Exploring
for ways to project future productivity, the Bureau of Labor Statistics assessed the possibility of
using the productivity of the most advanced plants in an industry as an indication of the average
productivity likely in the industry at some future point. Though more study is needed, it did appear
from a limited number of case studies that a 7-year ‘“‘catch-up’” was involved which might be usable
for forecasting purposes.

Additional studies prepared for the Commission are contained in Appendix Volumes II, III, 1V,
and V. Appendix Volume VI contains a group of statements by various interested organizations and
individuals in response to a request from the Commission for their views on the impact of technological
change.

Though the Commission does not necessarily endorse the information and views in these documents,
it considers them of sufficient value to have directed their publication. :

This volume was edited and prepared for publication by Judith Huxley.

GARrTH L. MANGUN,
Ezxecutive Secretary.
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PREFACE

This report presents the findings of a study of the Nation’s manpower requirements
to 1975. This study was conducted by the Bureau of Labor Statistics at the request
of the National Commission on Technology, Automation, and Economic Progress, and
is an outgrowth of the Bureau’s continuing programs of research on future manpower
requirements and resources, and on tne impact of technological change on emgloyment.
The study was prepared in the Bureau’s Office of Manpower and Employment Statistics,
Harold Goldstein, Chief,

The study which comprises this report was carried out in the Bureau’s Division
of Manpower and Occupational Outlook, under the supervision of Sol Swerdloff, Chief.
General planning, direction and coordination of the study was done by Howard V.
Stambler, Special Projects Director. Allan F. Salt supervised the pre aration of ‘the
sections on industry and occupational projections, assisted by Russell B. Flanders,
William J. Kelley, and Joe L. Russell. The multiple regression analysis used as the
Brelimina,r%vframework for the industry and occupational projections was developed

y James W. Longley.

This report makes extensive use of research conducted as part of other programs
of the Bureau of Labor Statistics. Projections of the labor force were prepared by
Sophia Cooper, Chief, Division of Population and Labor Force Studies; with the
assistance of Denis Johnston (see “Labor Force Projections for 1970-80,” Monthiy
Labor Review, February 1965). Information on trends in output per manhour and
on technological trends In major industries was provided by the Office of Productivity
and Technological Developments, Leon Greenberg, Chief. Especially valuable was
information collected in connection with that Office’s Techmological I'rends in
Major American Industries (BLS Bulletin 1474), ]érepared under the direction of
Edgar Weinberg, Chief, Division of Technological Studies, assisted by John Macut~
and John Shott. Extensive use was also made of information on the occupational com-
position of industries grepared by Harry Greenspan, James Metcalf, and Robert Demp-
sey of the Division of Occupational Employment étatistics, Robert B. Steffes, Chief.
Additional information was derived from preliminary projections of the U.%. economy
to 1970 developed by the Division of Economic Growth, Jack Alterman, Chief, as part
of the Interagency Growth Study Project. The Interagency Growth Study Project,
which has as 1ts major objective the development of an analytical framework for explor-
ing the implications of 2lternative assumptions regarding rates and patterns of long-
term growth on a number of important economic problems, uses an input-output matrix
as a basic methodological tool in tracing the impact of changes in final demand on
industry output and employment.

I-5
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America’s Industrial and Occupational Manpower
Requirements, 1964-75

Introduction

In line with their assigned responsibility to
identify and describe the impact of technology and
economic change on employment, including new
job requirements and the major types of worker

isplacement, both technological and economic,
which are likely to occur during the next 10 years,
the National Commission on Technology, Auto-
mation, and Economic Progress in mid-1965 asked
the Bureau of Labor Statistics to pregare chgec-
tions of manpower requirements in 1975 ’bg indus-
try and occupation and for certain specified groups
o? workers. In response 'to that request, the
Bureau of Labor Statistics conducted the study
which comprises the following report.

The report is divided into five major parts.
Part I presents a discussion of the assumptions
underlying the projections of industry and occu-
Hationa,l requirements. It also presents a brief

escription of the methodology used to develop
the projections and explains the limitations of
the resulting projections. =~ .

Part II presents projections of each industry’s
manpower requirements in 1975. Past trends in
employment. are discussed, and projections of
manpower requirements to 1975 are presented
along with a discussion of the factors expected to
influence future manpower m%uirements. At the
request of the Commission, each statement includes
a brief description of the significant technological
changes expected to influence employment in the
'years ahead. Part II also contains a discussion
of how economic conditions (as measured by the
level of unemployment in the economy as & w. ole)
affect differently the individual industry divisions.

Part III presents the projections of manpower
requirements in 1975 for the major occupational
groups and for a selected list of individual occug -
tions. Like the industry statements in Part II,
each occupational statement provides information
on past trends in employment, presents the pro-
jections of manpower requirements to 1975, and

discusses the factors affecting the occupation.
Each statement also includes a description of the
impact of changing technology on future employ-
ment requirements.

Part 1V presents a summary discussion of the
factors which influence occupational and industry
requirements in the American economy as a whole,
including different rates of employment growth
a.mon% industries, population growth, government
expenditures, institutional factors, and automation
and other technological changes. The factors
underlying past occupational changes are ex-
amined, and, for illustrative purposes, the impact
of past technological changes on occusa.tional em-

lcgix;mnt in several industries is discussed in
etail.,

Part V illustrates the effect of the projected
occupational uirements on important sub-
groups of the labor force—nonwhite workers,
youn%?r and older workers, and women. Utiliz-
ing the occupational projections for the broad
gfon.lps presented in Part ITI, the effect of the

ation’s changing occupational structure on the
opportunities for nonwhites is illustrated, first on
the assumption that nonwhite occupational “pene-
tration rates” will remain at 1964 levels, and,
second, on the assumption that they will ciumge
at the rate at which they havs changed in recent
years. The resulting estimates are then compared
with preliminary projections of the nonwhite
labor force, in order to evaluate the implications
of the Nation’s changing occupational structure
for employment of nonwhite workers. Part V
also shows what the effect of the changing occupa-
tional requirements would be if the age and sex
distribution of occupations were to be the same
in 1975 as in 1964. This includes a comparison
of the illustrative projections of occupational re-
quirements in 1975 by age and sex with the supply
of workers likely to be available at that time.
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; Summary

Projections of the manpower requirements of
the United States to 1975, under the assumption
that the unemglloyment rate will be 3 percent, as
su%gested by the National Commission on Tech-
nology, Automation and Economic Progress, lead
to the following major findings:

1. Given the projected growth of the labor
force, the assumptions made imply that 88.7 mil-
lion persons would be gainfully employed in 1975,
18.3 million more than in 1964—an average in-
crease of nearly 1.7 million annually in this 11-year

eriod. (This compares with an average annual
Increase of 1.1 million attained from 1960 to 1965,
and 1.8 million from 1964 to 1965.)
2. While it is possible to assume a variety of
atterns of economic growth, depending on shifts
In investment and consumer expenditure patterns
and changes in emphasis in Government pro-
grams, the type of economy projected in this re-
Eort is one characterized by an extension of the
asic patterns which developed in the postwar
Eeriod. . Farm employment is expected to decline
y about 1 million; all other eml;l)loyment is ex-
ected to increase by over 19 million. For non-
arm “goods producing” industries—manufactur-
ing, mining, and construction—a moderate in-
crease in manpower requirements of about 17
ercent is projected, a rate of increase somewhat
aster than that which occurred in the 17 -year
period, 1947 to 1964. Requirements in the “serv-
ice producing” sector as a whole—trade, finance
government, services, and transportation and
public utilities—are ex d to increase more
rapidly, by 88 percent, also somewhat faster than
over the past 17-year period. Among these fast-
growing service-producing industries, the only
one expected to have only a small increase in re-
quirements is transportation and ublic utilities;
in this industry, a reversal of the downward trend
of the past 17 years is expected.

8. The effect of these industry trends will be to
continue recent changes in the industrial composi-
tion of the economy. Government and services
will increase sharply as a percent of the total ; con-
struction and trade will also increase their share.

On the other hand, the relative importance of
manufacturing and transportation and public
utilities will decline slightly, and the relative size
of agriculture and mining will continue to decline
sharply. Taking the broad “goods” and “serv-
ices” sectors as a whole (and including agriculture,
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with its self-employed as well as its wage and
salary workers, in the former), the goods sector
will decline from about 41 percent of all jobs in
1964 to 36 percent in 1975; the service sector will
increase its share of manpower requirements from
59 to 64 percent. (If self-employed persons In
nonagricultural industries were added to the
above comparison, the services sector would have
a slightly larger share in both years.)

4. The occupational requirements of the econ-
omy will change substantially es a result of both
the differential growth rates of industries and the
technological developments affecting the occupa-
tional requirements of each industrfy. Concern
has been expressed that the impact of technologi-
cal and industrial change will drastically curtail
employment opportunities for less-skilled workers.
The major conclusion of this study, which takes
into acoount every technological change in Ameri-
can industry that can be wlentified and makes a
careful ap,z:mz‘sal of its potential effect on employ-
ment, s that the o demand for less-ski
workers will not decrease over this 11-year period,
although it will decline somewhat as a peroentage
of the total. Needs for nonfarm laborers in 1975
will be roughly the same as in 1964, although they
will decrease from 5.2 to 4.2 percent of total man-
power requirements. More than 3 million addi-
tional service workers will be required, and their
share of total jobs will rise from 13.2 to 14.1 Per-
cent. Nearly 2 million more operatives will be
neded ; their share will, however, decline from 18.4
to 16.7 percent. An overall decline of more than
900,000 in the employment of farm workers is ex-
pected (mostly among farm owners rather than
farm laborers), and the share of farm jobs in the
total is expected to decline from 6.3 to 3.9 percent.

The greatest increase in requirements will be
for professional and technical workers; more than
414 million additional personnel will be required,
an increase of 54 percent. The white-collar group
as a whole is expected to expand by nearly two-
fifths, and to constitute 48 percent of all manpower
requirements in 1975. The blue-collar occupa-
tions are expected to expand at less than half this
rate, and will constitute 34 percent of all require-
ments. A rapid expansion in requirements for
service workers is anticipated—a 35-percent in-
crease in employment, bringing this group to
about 14 percent of the total.
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5. These changes in occupational requirements
have significant implications for certain groups in
the labor force.

Nonwhite workers are disproportionately con-
centrated in less-skilled occupations that now
have higher-than-average unemployment rates and
that are not expected to grow as rapidly as the
more-skilled occupations. If nonwhites do not

ain access to white-collar and skilled jobs at a

aster rate than they have in recent years, they
will continue to have more serious unemployment
problems than their white fellow-citizens.

Young workers, another group with high un-
employment rates, are also concentrated In the
slower growing less-skilled occupations. The sup-
gly of young workers will grow faster in the next

ecade than the labor force as a whole. If we are
to avoid continued high unemployment rates for
youths, industry may have to take such steps as

lowering the minimum age at which they hire
workers for certain occupations, using younger
workers as aids or assistants to the relatively more
scarce mature and experienced workers, or promot-
ing them faster to more-skilled jobs.

omen workers, on the other hand, although
they, too, are increasing faster than the Tabor force
as a whole, are already concentrated in the more
rapidly growing white-collar occupations. If no
changes take place in their proportionate share of
jobs in the various occupations, they will have no
more serious employment problems than they now
have. However, men are increasingly competing
for some of the jobs women have treditionally
held in such occupations as teaching, sucial work,
and library work. If this continues, women
workers may have to find additional employment
outside the occupations in which they have tradi-
tionally predominated.

RS
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PART 1. ASSUMPTIONS AND METHODOLOGY

The industry and occupational projections pre-
sented in this report result from the Bureau of
Labor Statistics’ continuing prodgmm of research
in future occupational and industry manpower
requirements and resources. The occupational
outlook program of the Bureau, under which the
gojections were developed, stemmed originally

om the report of the Advisory Committee on
Education appointed by President Roosevelt,
which in 1938 recommended that an occupational
outlook service be set up in the Bureau of Labor
Statistics to make studies and provide informa-
tion for use of individuals choosing a career, and
for the use of those responsible for planning edu-
cation and training programs. Since its mceﬁ-
tion, the occupational outlook program of ¢
Bureau has produced hundreds of bulletins,
studies, and reports on the Nation’s manpower
needs and resources. (For a selected listing of
publications, see Counselor's Guide to Ocoupa-
tional and Other Manpower Information—An
Annrotated Bibliography of Selected Government
Publications, BLS Bulletin 1421, November 1964.)

In its two and a half decades of industry and
occupational research, the Bureau of Labor Sta-
tistics has systematically accumulated and ana-
lyzed manpower information on such topics as
employment trends for major industries and for
most 13ajor occupations, and on the many factors
affecting emi)loyment; employment effects of a
great many long-term programs of Government
agencies, including those for defense, highways,
scientific research, space technology, medical care,
and education; and changes in industry and occu-
gaxbional requirements as thcy have been affected

y these factors and by changing technology.
The projections presented in this report reflect
and stem not only from this continuing f)ro m
of occupational outlook research, but also from
the Bureau’s program of research on productivity
and technological developments. It should be
noted that although projections for many of the
occupations and industries covered in this report
have been published by the Bureau of Labor Sta-
tistics—many of them fairly recently—the projec-
tions presented here reflect a comprehensive and
up-to-date reevaluation of the Bureau’s occupa-
tional-industry projections.

Projecting future manpower requirements is a
difficult and hazardous task. Manpower require-
ments can be affected by a great variety of
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possible events: new scientific discoveries and in-
ventions, national and international political and
social developments, natural catastrthes, and the
]‘-r:ga.ries of consumer preferences. Kven if these
influences were all that had to be considered, the
task would still be difficult, since our knowl

of past economic and manpower trends and of the
forces governing their interrelationships is incom-
plete and imperfect. In order to fully understand
these projections, it is necessary to examine the
assumptions which underly them and the method-
ology through which they were produced. The
following sections of Part I provide such an
examination.

Assumptions

Perhaps the most significant determinants of
any manpower projection are the basic_assump-
tions describing the expected nature and com
sition of the economy 1in the target year, in thi
case, 1975. Thus, in using the manpower projec-
tions developed for this report, the underlying
assumptions should always be borne in mind.

A major group of assumptions underlying the
projections 1s that relating to the level of economic
activity in 1975. The size and composition of the
labor force—one determining factor—is assumed
to change by 1975 as projected by the Bureau of
Labor Statistics in the February 1965 Monthly
Labor Review? These projections indicate that
the total labor force in 19756 will be 94.1 million.
Since the target year 1975 is assumed to be one
of peacetime conditions, similar to those immedi-
ately prior to the Vietnam buildup, the assump-
tion as to the size of the Armed Forces in 1976—
2.7 million—represents no significant change from
the number of persons in the military services in
1964. The net result of the utilization of these

‘assumptions is that the civilian labor force is

projected at 91.4 million in 1975.

Another major assumption in the group is that
on the level of unemployment in 1975. At the
explicit request of the National Commission on
Technology, Automation, and Economic Pro y
the basic set of assumptions developed for this
report assume an unemployment rate of 8 percent

in 1975. However, since industries and occupa-

21 4“Labor Force Projections for 1970-80,” llouthlgedbabor Re-

view, Febmar{aloss. These projections were adjus upwards
xt)‘l’o ;:&e:g the larger labor force under 8 percent level of unem-
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tions are affected differently by cyclical factors
(for which the rate of unemployment may be a
proxy), Part III provides, for illustrative pur-
poses, an indication of which broad industry
groups are most affected by changes in the business
cycle as reflected in varying levels of unemploy-
ment, so that the reader interested in the implica-
tions of alternate assumptions can make the
appropriate allowances.

iven the above assumption, 88.7 million of the
91.4 million civilian workers will be employed in
1975. (A more detailed discussion of civilian
employment in 1975 appears in Part II.

her major assumptions which underly the
grojections in this report are: (1) that there will

e no war or other cataclysmic event which would

substantially alter the rate and nature of economic
growth; (2; that National Security expenditures
in 1975 (excluding space) will not be significantly
different from what they were in 1964 (in dollar
terms) ; (3) that economic and social patterns and
relationships in our society, including patterns of
consumption, will continue to change at about the
same rate as they have in the recent past; and
(4) that the scientific and technological advances
of recent years will continue and that research and
development exlpenditures will continue to grow,
although at a slower rate than during the decade
of the 1950’sand early 1960’s. Other more specific
assumptions underlying the demand for manpower
are discussed as they apply specifically to the in-
dustry and occupational projections.

Methodology

In develo inghprojections of manpower require-
ments used by the Bureau in its own occupational
outlook program and e::i)anded for this report,
different methods of analysis were used for in-
dividual industries and occupations. Va ing tech-
niques are required not only because different fac-
tors affect individual industries and occupations,
but because differences exist in the amount and
quality of data available for analysis. The broad
pattern of research, however, was generally the
same in each of the detailed industry and occupa-
tional studies, described below.

Methodology of Industry Projections. In devel-
oping the industry pro{lections, the factors affect-
ing employment in each industry were analyzed,
both separately and as part of an overall frame-
work. In the separate industry analyses, one of
the most significant factors affecting employment
in each industry was the Frospective level of de-

the industry, and the
consequent effect of changes in demand on employ-
ment. Other important factors which were con-
sidered were expected technological changes as they
aiffected output per man-hour, and changes in hours
of work.
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More specifically, in projectinf the activity or
production level of an individual industry, it was
necessary to first establish the nature o _the de-
mand for the industry’s products or services and
the relationship of this demand to the growth of
the whole economy. Obviously, an indust.rir pro-
ducing products directly for consumers w have
a different type of demand function than an in-
dustry which is making raw materials to be used
as a component for further manufacturing.

An example of the analysis undertaken for one
industry may serve to clarify the procedure. In
proLectmg the production for steel in the analysis
of the primary metals industry, for example, con-
sideration was given to the expected increase in

opulation and the trend in per capita steel output.

otal requirements for steel depend on the re-
quirements projected of each of the principal
steel-using industries, such as the automobile, con-
struction, electrical appliances, machinery, and
containers industries; competition with steel by
other materials such as aluminum and plastics;
and the import-export balance for steel. effect,
it was necessary to project the output of both do-
mestic and forelgn users of American steel in order
to estimate total steel requirements. Future in-
dustry steel production was then translated into
overall manpower requirements by estimating
changes in man-hours per unit of output for the
industry, and making assumptions as to changes in
hours of work. In this industry, as in others, ex-
tensive use was made of preliminary data from
the input-output tables prepared by the inter-
agency economic growth project. .

In addition to the detailed and comprehensive
analysis of each industri, a more global type of
analysis was used to check the individual industr,};
¥rojections and to provide an overall framewor.

or the projections. The general approach fol-
lowed in the development of this framework be,
with the population and labor force projections
developed by the Bureau of iche Census and the
Bureau of Labor Statistics, respectively. Assump-
tions were made as to the size of the Armed Forces,
the level of unemployment, annual hours of work,
and output per man-hour. Multiple regressions
were run which took into account past employ-
ment trends and relationships, and variables such
as unemFoyment, size of the Armed Forces, Gross
National Product, and population. By means of
this technique, preliminary projections of man-
power requirements were developed for each in-
dustry for which adequate historical data were
available.

The results of the multiple regression analysis
were then examined in light of the detailed indus-
try analyses previously described, and further
judgment decisions made as to the level of each
industry’s manpower requirements in the proj ected
period. Discussions with representatives of in-
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dustry and unions also provided essential back-
ground in making these judgments, as did analyses
of ivends and projections for the economy as a
whole or for inSiwdual industries made by other
grou s, such as the National Planning Association,

tanford Research Institute, State and local gov-
ernment agencies, and universities. Other research
currently being conducted in the Bureau of Labor
Statistics by the interagency economic growth
f)roject and the Office of Productivity and Techno-
ogical Developments also contributed to these
final judgments.

The nature and significance of the projections
included in this report reflect directly the method
used. It is possible to posit a variety of patterns
of economic growth for the United States, each
consistent with an assumption of high levels of
employment. The same total of employment might
be attained, for example, by a variety of combina-
tions of consumption expenditures, private invest-
ment, and governiaent expenditures. For man
purposes, it would be useful to explore the imph-
cations of alternative combinations for manpower
requirements, and the Bureau of Labor Statistics
is making such studies. The present projections
reflect an economy in which the patterns of eco-
nomic growth follow the broad trends of the post-
war period, and in which relationships between
such basic variables as consumption, investment
and Giovernment expenditures are most like those
which have obtained in years when levels of em-
ployment were high, with allowance for long-term
trends in these relationships. More specifically
the projections reflect a gross national product of
about $1 trillion in 1975 (in 1964 dollars), with
a somewhat more rapid growth in gross private
domestic investment than in personal consumption
expenditures or Government expenditures.

Methodology of Occupational Projections. The
starting point in most of the studies of future oc-
cupational requirements was an analysis of the
factors affecting the demand for workers in the
occupation, and an assessment of how these fac-
tors might operate in the future. Occupational
employment is affected by & host of factors. Tech-
nological change is most often discussed as the fac-
tor affecting occupational employment, but occu-
pational changes are influenced by other factors,
such as growth in population and its changing age
distribution, government policies, institutional
factors, or i)y the relative supply of workers in
other occupations. Also influencing occupational
employment are changes in the total demand for
the product produced by the industry employing
the workers, changes in the levels of income and
distribution of income among consumers, industry
and government, and changing patterns of con-
sumption. (A more detailed discussion of these
factors appears in Part IV.)
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STUDIES: OUTLOOK FOR TECHNOLOGICAL CHANGE AND EMPLOYMENT

It is apparent, in view of this multitude of fac-
tors, that no one technique can be used successfully
to project manpower requirements in all occupa-
tions, or, for that matter, in all industries. e
Erowth and decline of each occupation is affected

y its own comglex of factors. The number of
teachers required, for example, is affected by the
number of pupils to be taught (which in turn is
related to birth rates and trends in the proportion
of children at each age who attend school) and b
trends in the ratio of teachers to pugils, whic
depend upon educational practices and available
financing,

Projections of requirements for engineers, as
another example, require consideration of entirely
different factors, such as the growing utilization
of technical personnel, the increasing technological
complexity of industrial products and processes,
changes in the level and composition of expendi-
tures for defense, and growing research and devel-
opment activities. Requirements for automobile
mechanics were related to the projected number
of new automobiles and accessories and the age’
of existing automobiles; requirements for radio
and TV repairmen, to the number of radios and
TV’s sold, and their age and complexity. Thus,
the occupational projections which are presented
in this report were based on an analysis of the
ipeclﬁc factors most closely related to the demand

or that occupation. However, they also took into
account the overall framework of
manpower requirements.

Projections of occupational requirements were
also developed through the use of the occupational-
industry matrix program currently being devel-
oped in the Bureau. In the matrix program, oc-
cupational patterns for detailed industries were
developed for a current year, projected to 1975,
and then applied against the overall industry pro-
jection framework. The preliminary occupational
projections resulting from the application of occu-

ational &)a,tterns to industry totals were then ana-
yzed and compared with the occugational projec-
tions developed independently. In general, the
final projections presented in this report are based
on juﬁgment as to the affect of demand factors on
specific occuﬁztions.

It should be noted that the projections in this
report were developed without taking into ac-
count explicitly limitations in the future supply of
personnel. Thus, they represent the Nation’s re-
quirements for workers in 1975 under the stated
assumptions; they are not predictions of what em-
ployment actually will be in that year. Obvious-
ly, these industry and occupational requirements
can be fulfilled only if an adequate supply of work-
ers with the needed skills becomes available.

It should be noted also that the occupational
and industry statements show only the net increase
in manpower requirements anticipated by 1975.

ture industry
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No attempt has been made to include estimates of
the number of workers who will be needed to fill
job openings created by deaths, retirements, and
transfers out of an occupation or industry. In
many cases, more workers will be needed to fill po-
sitions left vacant because of deaths, retirements,
and transfers than will be needed to staff new po-
sitions created by growth in requirements. Even
in those industries or occupations in which man-
power requirements are expected to decline in the
years ahead, large numbers of workers will be
needed as a result of attrition of experienced work-
ers. In studies designed to estimate needs for ed-
ucation and training, the Bureau makes allowance
for these factors.

Another point for readers to bear in mind is that
the projections of requirements in 1975 are meant
to apply only to the overall long-run period begin-
ning in 1964 and ending in 1975. The reader is
cautioned against interpolation between the 1964
and 1975 figures to derive estimates for any other
year. Similarly, the use of the target year 1975
is not meant to imply that the projections of re-
quirements will be realized in that year and that
year only, and regardless of the cyclical conditions
which prevail at that time. The projections are
thus meant to apply to a year in the mid-1970’s
when the stated assumptions correctly describe the
state of the economy.
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PART II. PROJECTIONS OF INDUSTRY MANPOWER
'REQUIREMENTS IN 1975

As indicated in the introduction, the projections
of manpower requirements developed in this report
are based on a labor force of 94.1 million workers
in 1975, and assume that the size of the Armed
Forces will be 2.7 million in that year. Subtract-
ing the Armed Forces from the total labor force
results in a civilian labor force of 91.4 million
workers. Utilizing the assumption of 3 Npercent
unemployment in 1975 set down by the National
Commission on Technology, Automation, and Eco-
nomic Progress, total employment requirements
in the United States in 1975 will be 88.7 million, an
increase of 26 percent over the 70.4 million work-
ers employed in 1964. This projected increase in
requirements reflects both the expected growth in
the labor force and the added rise in employment
involved in reducing unemployment from the 5.2

ercent level in 1964 to the assumed 3 percent
evel in 1975.

The following discussion describes anticipated
future manpower requirements in the economy, in-
cluding those in agriculture, and for self-employed
workers, unpaid family workers and domestic
workers, all of which are based on Census counts
of people and the individual industry projections
based on the Bureau of Labor Statistics counts of
jobs for wage and salary workers. Part II also
presents detailed statements on past employment
trends and projected requirements for wage and
salary workers 1n each one- and two-digit SIC in-
dustry in the economy, including a description of
the factors affecting employment. A discussion
of the impact of changing technology ends each
statement. Part II concludes with a brief discus-
sion of how broad industry groups are affected by
general business conditions, as reflected in the level
of unemployment in the economy as a whole.

Total Employment Requirements in 1975

Despite the overall increase of more than one-
uarter in total mag;gower requirements, not all in-
ustries are expected to share equally, if at all, in

this anticipated growth, and major changes in the
industrial distribution of employment are expected
by 1975. Manpower needs in agriculture are ex-
pected to continue to decline between 1964 and
1975, even under conditions of a generally full
employment economy. Underlying the long-term
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decline in farm employment will be the continued
rise in output per worker as a result of the in-
creased use of machinery, fertilizers, feed addi-
tives, pesticides, and other technological advances.
The continuing decrease in the number of farms—
particularly the small, low-income-producing
units—will also contribute to the decrease in the
number of farmers. 'And further mechanization
may result in a decrease in the number of hired
farmworkers, despite the continuing increase in
large farms. As a result, between 1964 and 1975,
agricultural employment is projected to decline by
more than one-fifth (21 fercent), falling from 4.8
million in 1964 to 3.7 million in 1975—a significant
decline but nonetheless a slowing of the rate of
decline of the post-World War II period. (See
table 1.) (A more detailed discussion of man-
power requirements in agriculture appears later
in Part I1.)

In contrast to the decline in agricultural man-

ower needs, the projections for 1975 show a rise
in total manpower needs in the nonfarm economy
of nearly one-third (29 percent). By 1975, non-
farm manpower requirements are expacted to in-
crease by more than 19 million over the 65.6 million
workers employed in 1964. Most of the increased
nonfarm manpower needs will be in wage and
salary emgloyment, which is projected to rise
at a slightly faster rate than total nonfarm em-
ployment. Requirements for nonfarm wage and
salary workers are expected to rise from 56.1 mil-
lion in 1964 to 73.4 million in 1975. The number
of other workers (domestics and self-employed
and unpaid family workers) is expected to increase
over the 11-year period also, but at a somewhat
slower rate. By 1975, the number of these work-
ers needed may reach 11.5 million, a 21-percent in-
crease over the 9.5 million employed in 1964.

Up to this point the overall figures on farm and
nonfarm employment cited have been based on the
monthly labor force surveys made by the Bureau
of the Census for the Bureau of Labor Statistics
and represent the total number of employees in the
farm and nonfarm economy, including self-
employed and unpaid family workers, as estimated
from surveys of households. The discussions of
individual industries which follow, however, are
geared to the estimates of wage and salary employ-
ment derived by the Bureau of Labor Statistics
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from payroll reports and thus exclude these self-
emplog;ed and unpaid family workers. In addi-
tion, the Bureau of Labor Statistics’ data on wage
and salary workers, which are derived from pay-
roll reports of employers, represent the number of
iobs in the nonfarm economy rather than the num-

r of people, and thus count dual jobholders in
each job they hold. Because of the differences in
the way the data are collected, and because of these
dual jobholders, the count of jobs from the estab-
lishment surveys of the Bureau of Labor Statistics
has generally been 2 to 2.5 million higher thr.n the
count of people from the household surveys of the
Bureau of the Census. Thus, in order to translate
the projections of the overall number of people
(based on household survey data) into the number
of jobs (estimated from reportsbased on payrolls),
it was necessary to make an assumption as to the
difference between the count of jobs and the count
of people in 1975. On the basis of this assump-
tion, the derived projection of more than 73 million
nonfarm wage and salary employees in 1975 was
adjusted upward to 75.9 million nonfarm wage and
salary jobs in 1975. The employment trends
projected for each major industry division pre-
sented later are thus related to this projection of
75.9 million nonfarm wage and salary jobs in 1975.
(For a discussion of the differences in composition
and employment levels between the monthly labor
force survegs and the Bureau of Labor Statistics’
estimates o em;l)loyees in nonfarm establishments,
see the technical appendix in any current issue of
the BLS periodical, Employment and Earnings.)

The sections which follow present the projec-
tions of manpower requirements in 1975 for each
major industry division—agriculture;? mining;
contract construction; manufacturing; transpor-
tation and public utilities; trade; finance, insur-
ance, and real estate; services; and Government.
Presented first is a summary of the overall set of
projections, followed by a brief discussion of each
of the major industry divisions, and a more com-
prehensive discussion of the two-digit SIC indus-
tries which comprise each major division.

Industry Manpower Requirements in 1975

The industry projections developed for this re-
port indicate that the rate of job growth will con-
tinue to be higher in the service-producing indus-
tries than in the goods-producing industries.
Employment in the goods-producing industries—
manufacturing, construction and mining—rose 13
percent between 1947 and 1964, or from 18.5 mil-
lion to 20.9 million. Significant gains in produc-
tivity resulting from automation and other

8 Although a brief description of future manpower requirements
in agriculture appears earlier in Part II, a more detafled exami-
nation of future agricultural employment 18 also presented here
in order to provide the reader with an overview of the entire
economy.

technological developments have permitted large
increases in output in the goods-producing
industries without corresponding increases 1n
employment. .

Between 1964 and 1975, manpower requirements
in the goods-producing sector (excludm% agricul-
ture) are expected to Increase by about 17 percent
to 24.6 million. The projected increase in man-
power requirements in the construction 1n(.1ust1.'y
(37 percent) contrasts with a slight decline in
mining (of about 3 percent). Manpower require-
ments in manufacturing are expected to rise by
about 14 percent, or at half the rate of increase for
the economy as a whole. In agriculture (not in-
cluded in the above discussion of the goods-
¥roducing industries), employment is expected to

all by about 21 percent. .

Requirements in the service-producing indus-
tries—transportation and public utilities; trade;
finance, insurance, and real estate; services and
miscellaneous industries; and Government—are
expected to continue the rapid increase of the post-
World War II period, when the number of workers
on the payrolls of these industries increased 46 per-
cent, from 25.4 million in 1947 to 37.2 million In
1964.

TABLE 1. WAGE AND SALARY WORKERS, BY INDUSTRY GROUP,
ACTUAL 1964 EMPLOYMENT AND PROJECTED 1975 REQUIRE-
MENTS

Actual 1064 | Projected 1975
employment | requirements | Percent
Industry group change,
1964-75
Num- | Per- | Num- | Per-
ber cent ber cent
All industry groupS....--- 62,917 | 100.0 | 79,620 | 100.0 27
Agriculture e cocvmmammcceccaeeee 4,761 7.6 | 3,746 4,7 21
Mgigmg ......................... 'e33| 10| 62| .8 ©®
Contract construction_.. ... 3,066 | 4.9 4,190 5.3 37
Manufacturing. - c-cceacaaamaae- 17,259 | 27.4 19,740 | 24.8 14
Transportation and public
utilitieSeeeonc o ccamcmecccmanan 3,047 6.3 4,426 5.6 12
TrAde e ccccmeccmecummnnm—a- 12,132 19.3 | 16,150 | 20.3 33
Finance, insurance, and real
eState.ceuonn oo maeaee 2,964 4,71 3,725 4,7 26
Services and miscellaneous....-- 8,560 13.6 (12,276 | 15.4 43
Government...--ccccceacneecen- 9,505 | 15.3 | 14,750 | 18.5 54

1 Includes self-ernployed and unpaid family workers.
3 Less than 3 perient.

Nore: Employmen: figurss for 1964 are adjusted to the 1964 benchmark
levels. Because of rounaing, individual iteras may not equal totals. Pro-
jections assume a 3-percent level of unemployment in 1975.

Over the 196475 decade, manpower require-
ments in the service-producing industries are ex-
pected to increase by 38 percent, reaching 51.3
million in 1975. The largest increase in manpower
requirements in the service-producing sector is ex-
pected to be in Government, nearly all in State
and local government. Greater-than-average in-
creases are also expected in the service and mis-
cellaneous industries group ( a growth of 43 per-
cent), trade (33 percent), and finance, insurance,
and rea] estate (26 percent). The number of jobs
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in transportation and public utilities will show
a relatively small increase by 1975.

The industrial composition of the economy will
change siﬁniﬁcantly in the years ahead as a result
- of the differential rates of growth projected for

industries. Government and the service and mis-
cellaneous industries will increase sharply as a
proportion of total industry employment. Other
industries whose relative importance will increase

STUDIES: OUTLOOK FOR TECHNOLOGICAL CHANGE AND EMPLOYMENT

are construction and trade. On the other hand, the
relative importance of manufacturin§ and trans-
%orta:tlon and public utilities will decline slightly.

ontinued sharp declines in the proportion they
represent of total requirements will take place in
mining and in agriculture. ‘
_ Employment trends projected for each major
industry division are discussed in detail in the
following sections.
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Agriculture

Summary

Agricultural employment is expected to decrease
by more than one-fifth between 1964 and 1973,
desgite an anticipated rise of approximately one-
fifth in farm output. Technological change is ex-
pected to be a major factor in reducing the number
of farm workers during this period.

Employment Trends

1947-64. Agricultural employment, including
wage and salary, self-employed, and un aid famil
workers, dropped from about 814 million in 194
to less than 4.8 million in 1964, a reduction of 42
percent, despite a rapid rise in farm output over
this period. Accompanying this contraction in
employment was an even more precipitous decline
in man-hours of work on farms, which shrunk
from 17.2 million hours in 1947 to 8.4 million hours
in 1964. Employment declined primarily because
of increasing application of la orsaving techno-
logical innovations and the increasing average
size of farms.

Self-employed farmers and unpaid family farm
workers, who accounted for two-thirds of agricul-
tural employment in 1964, declined by more than
50 percent over the 1947-64 period, while wage and
salary workers declined by almost 6 percent.

Employment in agriculture is concentrated in
a relatively few major tyl({)es of farming. An es-
timated 6 of every 10 workers engaged in commer-
cial farmwork were employed on livestock, dairy,
cash grain, and cotton farms. The remaining
workers on commercial farms were employed on
farms producing vegetables, fruits and nuts, poul-
try, tobacco, miscellaneous farm products, and
other farm commodities. Virtually all wage and
salary workers were employed on commercial
farms, and two-thirds of all self-employed farm-
ers and unpaid family farmworkers were engaged
in commercial farming activity.

‘Wide variations in the rate of employment de-
cline by major farm activity are indicated by
c‘han%:s in man-hours of farm labor. For exam-
ple, between 1947 and 1964, man-hours of labor
used in the production of cotton declined by two-
thirds, compared with a one-third decline in man-
hours applied to tobacco production. The num-
ber of man-hours used in production of food and
feed grains and livestock declined by two-thirds
and two-fifths, respectively.

e e T I T T R R I L
g S AT, g e TR T B T e TR e - :

The major factor responsible for the decline in
farm employment during the post-World War II
period was the great increase in efficiency of farm
operations, resulting from the increased use of
power equipment and the widespread application
of scientific farming techniques on increasingly
larger farms. The average Iarm increased from
about 197 acres in 1947 to 325 acres in 1963, and
crop production ser acre rose by about 40 percent
between 1947 and 1964. Larger farms permitted
more effective use of machines, equipment, and
chemicals.

The horsepower of tractors used on farms in-
creased by 168 percent between 1947 and 1964. In
addition, the use of trucks, specialized lanting
and harvesting equipment, and electrically pow-
ered machines and equipment contributed signifi-
cantly to farm efficiency.

The application of plant nutrients to the soil
increased fourfold between 1947 and 1964. The
use of pesticides, herbicides, and improved strains
of crops also increased significantly. Improved
animal and poultry feeds, the addition of vitamins
and other food supplements, and use of antibiotics
contributed to the Improved quality and quantity
of the food produced.

Largely as a result of the kinds of innovations
described above, production per farm man-hour
more than douhled between 1947 and 1964.

1964-75. Agricultural employment * is expected to
continue to decline in the future—from about 4.8
million in 1964 to 3.7 million in 1975, despite &
rise of about one-fifth in agricultural output. De-
mand for agricultural products will continue to
increase primarily as a result of growing national
and world population.

Employment in agriculture is expected to decline
for reasons similar to those in the past. The use
of electrical and mechanical power equipment will
continue to reduce farm employment. The size
of the average farm will continue to grow. The
competitive advantages of large farms will force

s The concept of employment requirements 18 less relevant in
discussing actual levels of employment !n agriculture than in
most other industries. Because so many 2armers own thelr own
farms and continue in farming even though their incomes are low
and their contribution to agr cultural production for the market
negligible, real manpower re(iulrements in agriculture have been
well below the number actually engaqed in this work. The pro-
jections of employment in agriculture in this report are, therefore
not estimates of the manpower re uired to produce the antlclpated
level of farm output in 1975, but are pro ections of the number
of workers likely to be employed in agriculture.

I-19

S O R | TR IR MICH RS PRI TS
£ a3 b Fuoar A AL ? A Sl




ey ————

|

1-20

STUDIES: OUTLOOK FOR TECHNOLOGICAL CHANGE AND EMPLOYMENT

EMPLOYMENT AND AGRICULTURAL PRODUCTION, 1947-64

INDEX (1957-59=100)

Employment 160

(in 000! 8)

1947 8, 256 140

1948 7,960

1949 8,017

1950 7,497 120

1951 7,048 ~—
1952 6,792 ———=
‘1953 6,555 100 -
1954 6,495 LS '
1955 6,718 /—===~==="" FARM OUTPUT

1956 6,572 g0 #

1957 6,222

1958 5, 844

1959 5, 836 60

1960 5,723

1961 5,463

1962 5, 190 40

1963 4,946

1964 4,761
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Sources: Employment, Bureau of Labor Statistics; agricultural production,
U.S. Department of Agriculture.

many operators of less-efficient, small farms ¢ to sell
their holdings or divert them to other uses. The
more efficient small farm operators will enlarge
their farm holdings to take advantage of the econ-
omies of scale made possible through mechani-
zation. .

Probably the only type of agricultural workers
that will increase in numbers in the future are
those who perform activities such as cropdusting,
fertilizing, or machine harvesting.®

Effects of Technological Developments on
Future Employment

Technological developments are expected to have
a significant effect on the number of workers en-

4 According to the U.S. Department of A%rlcultnre. sales of
farm products on each of about 1.5 million farms produced in-
come of less than $2,500 in 1964,

8 According to the Factbook 06 U.8. Agriculture (U.S. Depart-
ment of Agriculture Jannarivl, 1 65’)‘ p. 47, nearly 400 thousand
workers are enxageﬁ in such activities.

gag.i. in farming during the 1964-75 period. New
and improved electrically and mechanically

owered machines and equipment will be intro-
guced that should increase the optimum size of
farms for many crops and for livestock produc-
tion. Greater use of plant nutrients,® pesticides,
and herbici(.es will permit greater output per acre
on fewer acres in production. Use of improved
animal feeds and improved methods of feeding
will boost meat and poultry production per dollar
of expenditure. Better strains of crops, includ-
ing those less susceptible to damage by machine
harvesting, and improved breeding of livestock
also will increase farm output and efficiency.
While the overall effect of these technological
changes will reduce the number of farmworkers,

¢ Ibid., p. 86, states that “According to the 1959 Census of
Agriculture, 42 percent of the harveste cropland was fertilized,
compared with 87 lpercent in 1954. Future requirements for
fertilizer will develop with Increased population rowth and
education of the farmer in better use of fertilizer products. O
11 percent of U.S. farmers used recommended rates (of fertilizer
in 1959 and 87 percent used none on their cash crops.”

I —
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it will increase the need for workers with training
in modern farming techniques.

Improvements will continue to be made in farm
tractors and implements. Higher powered diesel
units are gradually replacing gasoline powered
units; “liquid-petroleum” gas units have also been
introduce s and research is progressing on fuel-
cell power. Some success has been achieved in the
dev o%x.r'xnent of equipment for harvesting vege-
table, fruit, and nut crops. Materials handling
equipment 1s increasingly being used in conjunc-
tion with field machines, in processing and storage
of crops, and in feeding animals. In some in-
stances, automatic controls have been applied to
this equipment. The broader application of auto-
matic control technology to crop and livestock
production is likely in the future. .

We may expect to find greater use of electronic
data processing equipment applied to a much wider
range of farm activities in the future. It is re-
ported that computers are already being used on
some farms to handle accounting and cost control
functions. Much more widespread use of this

equipment is anticipated because it allows more ef-
ficient management of operations.

While machines and equipment lead to imme-
diate improvements in farm operation efficiency,
the care of cropland and grazing land determines
the longrun success of the farmer. Continued im-
provements are expected in soil nutrienis, control
of insect pests and unwanted vegetation, water
control, and the prevention of erosion—all im-
portant as of this care.

Technological developments are expected to con-
tinue to change the knowledge and skills required
of farmers and farmworkers. Crop, animal, and
fowl production is expected to become more spe-
cialized in the future. The farmer will be faced
with increasingly complex decisions in finance,
equipment purchase, soil conservation, crop and
livestock selection and degrees of specialization,
and manpower requirements. His employees will
no longer be hired only because of their physical
abilities, but because of their technical knowledge
and other skills.




Mining (SIC Division B)

Summary

Employment requirements in mining are not ex-
pected to change much between 1964 and 1975,
compared with a decrease of about one-third be-
tween 1947 and 1964. Technological change is ex-
pected to continue to be a factor in reducing em-
ployment requirements in mining.

Employment Trends

1947-64. In 1947,955,000 workers were em loyed
in mining; by 1964, employment had fallen to
633,000.

More than two-fifths (about 45 percent) of total
emgloyment in mininF in 1964 was in the crude

etroleum and natural gas major industry {grrou;;;
%oal mining accounted for nearly one-fourt
(about 23 percent) of total mining employment
and most coal mining workers were in bituminous
mining. The remaining mining workers were
employed in quarrﬁzf and mining of nonmetallic
minerals, except s, (about 19 percent) and
metal mining (about 13 percent).

Employment in mining declined between 1947
and 1964, despite an increase in mining output.
Only coal mining experienced a decline in both
employment and output. Technological innova-
tions that raised output per worker in coal min-
ing were particularly significant because the;'
were introduced at a time when the industry’s
total output was declining. In two major In-
dustry groups—crude petroleum and natural gas,
and mining and quarrying of nonmeta lic
minerals—employment increased between 1947
and 1964.

1964-75. Manpower requirements in mining are
expected to be about 620,000 in 1975, not much
different than in 1964, despite an anticipated sub-
stantial increase in mining output.

Employment trends for the major industry
groups within mining are expected to differ sub-
stantially because of differences in levels of de-
mand and the impact of technological develog-
ments. For example, worker requirements in the
mining and quarrying of nonmetallic minerals,
except fuels, are expected to increase rapidly
primarily because of the anticipated increase in
construction materials, particularly for highway
construction. A slight Increase in labor require-
ments is expected in metal mining as the demand
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for ores is stimulated by growing expenditures
for consumer products, rising capital equipment
expenditures, and a continued high level of de-
fense spending.

In contrast, manpower requirements in coal
mining are expected to decline, although at a
slower rate than in the past, and requirements in
crude petroleum and natural gas establishments
are likely to remain relatively stable, despite rising
demand for the products of these industries. De-
mand for coal will be stimulated by the growing
need for fuels for industrial processing and power.
In addition, the competitive position of coal is
likely to impsove through the industry’s use of
unitized trains, new anﬁ improved slurry pipe-
lines, and other modern means of mass transport
to move coal more cheaply.

Effects of Technological Developments on
Future Employment

Technological developments are expected to
have a significant effect on the number and char-
acteristics of jobs in mining through the mid-
1970’s. In the crude oil and natural gas industry

oup, for example, production is increasingly

ing automated by means of “lease automatic
custody transfer” (EACT) systems. LACT sys-
tems automatically Yump, sample, monitor, and
transfer the crude oil directly from wells through
treating facilities to transmission pipelines for
shipment to refineries. The greater use of LACT
systems in the future will reduce demand for sta-
tionary engineers (pumpers), as well as for mine
operatives and laborers, including workers who
gage and switch oil tanks. On the other hand,
requirements are expected to increase for fore-
men to supervise workers usin LACT systems
and for skilled mechanics to maintain and repair
them. Also, the use of other, more efficient, explo-
ration and recovery techniques in crude oil and
natural gas extraction will affect manpower
requirements. For example, the use of electrical,
gravimetric, magnetic, and seismic discovery
techniques, and advances in deep well and under-
water drilling techniques, should increase require-
ments for scientists, such as geophysicists, engi-
neers, and other workers skilled in the use, opera-
tion, and maintenance of increasingly complex
equipment. On the other hand, future require-
ments for mine operatives, such as roustabouts and
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EMPLOYMENT AND INDUSTRIAL PRODUCTION IN MINING,

1947-64

(in 000" s) 160
1947 955
1948 994 140
iggg 332 7 EMPLOYMENT
1951 929 120
1952 898
1953 866
1954 791 100
1955 792
1956 822
1957 828 80
1958 751
1959 732 .
1960 712 60
1961 672
1962 650
1963 635 40
1964 633
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Sources: Employment, Bureau of Labor Stztistics; production, Federal Reserve Board.

roughnecks, who perform unskilled duties in drill-
ing operations, may be reduced somewhat as drill-
ing operations become more automated. Future
increases in drilling activities may result in grow-
ing demand for workers in specific occupations,
such as rotary drillers, but overall employment
requirements for production workers are not ex-
pected to increase significantly.

Techniques for mining solid minerals in both
surface (stn;ﬁf and underground mines have im-
proved steadily. In surface mining, major im-
provements include the use of more efficient blast-
Ing agents, power shovels, and drillin%lequipment.
To move the materials mined, off-highway trucks
with capacities to 100 tons or more are being used
increasingly. In underground mining, recently
developed continuous mining machinery systems
can tear coal loose, load it on conveyors or shuttle
cars, or dump it behind to be picked up by loading
machines. An even more recent development is
longwall mining with self-advancing roof sup-
ports. In this technique, coal is cut from a face

300 to 1,000 feet (as compared with 9 to 300 feet
in short wall mining), as hgdraulically powered
roof supports advance behind an automatic cutter.
Tunnel maintenance is reduced when this minin
technique is used. The application of these an
other technological developments is expected to
accelerate in the near future, resulting in decreas-
ing requirements for mine operatives and laborers,
but increasing requirements for skilled mechanics.
Similarly, underground metal mining is increas-
ingly using equipment for automatic hoisting of
ore, rubber tired ore transporters and mobile drills,
and blasting materials that are ?neumatically
loaded into blast holes rather than “stick” explo-
sives. Mine operators are achieving greater
flexibility through the use of diesel equipment in
place of electric trolley and air-powered machines.
Computers are being utilized in the mining in-
dustry increasingly. In metal mining, for ex-
ample, periodic evaluation and review techniques
(PERT) are being used by several companies in
planning and controlling their operations. In the
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crude oil and natural gas sector, computers are
being introduced for analytical and control pur-
poses in exploration, extraction, and distribution
operations. The use of comEuters is expected to
increase as mines improve the efficiency of their
operating procedures, resulting in some additional
requirements for scientists, engineers, and pro-
graming specialists. On the other kand, inc

use of computer systems to monitor and control
¥roduction processes should decrease requirements

or mine operatives.

Despite the generally adverse effects of recent
technological changes on employment in the min-
ing industry, some future changes may increase
emmyment. For example, new benefication
tec 'gues have been develo od that make the min-
ing of low grade mineral deposits economical.
One outstanding example of such a process makes
possible the concentration of low grade ore such

as taconite gvhich contains only 25 to 30 percent
iron) into high grade ore with 60 percent or
more iron content. Continued improvement of
benefication technichues can be expected to increase
requirements for a tyges of mine workers as the
demand for beneficated ores increases. Demand
for workers such as chemists, metallurgists, engi-
neers, and technicians should increase because of
the complexities of these techniques. In crude oil
and natural gas extraction, technological changes
should increase requirements for craftsmen and
mine operatives skilled in offshore drillin and
other relatively new recovery techniques. er-
mal methods are expected to be used increasingly
for secondary recovery in older fields and primary
recovery where crude oils are too heavy to be
produced by conventional methods. im-
provements in offshore drilling technology should
increase underwater oil recovery activities.




Contract Construction (SIC Division C)

Summary

Employment requirements in the contract con-
struction division are expected to increase by more
than one-third between 1964 and 1975, because of
a rapid rise in construction activity. This is a
slight}f' faster rate of employment growth than
prevailed over the 1947-64 period. Labor require-
ments will not increase as fast as construction
activity in the decade ahead becruse output per
worker will continue to increase.

Employment Trends

1947-64. Employment in the contract construc-
tion division increased from nearly 2 million to
more than 3 million between 1947 and 1964¢. Em-
gloyment reached nearly 3 million in 1956, but

uctuated downward to slightly more than 2.8
million in 1961, mainly because of a slowdown in
activity and the increasing use of laborsavin
technological innovations. Between 1961 an
1964, employment and new construction activity
increased steadily.

In 1964, almost half of the workers in the con-
tract construction division were employed by
sgecial trades contractors; sli%htlﬁ more than
thirty percent were employed by building con-
struction general contractors; and the remainder
worked for heavy construction general contractors.

Rates of employment growth differed widely
among the three contract construction major in-
dustry groups between 1947 and 1964, Employ-
ment increased very rapidly (about 74 percent) in
the special trades contractors major industry
group, mainly because of the increasing im-
portance of electrical, plumbing, air conditioning.
and other work usually performed by specmj
trades contractors. Rapid employment growth
(about 68 percent) in the heavy construction con-
tractors major industry group was spurred by a
fourfold increase in highway construction (in con-
stant dollar terms), as well as increases in the
construction of sewer and water systems, airports,
bridges, dams, and similar projects. Employment
by building construction general contractors also
increased substantially (about 26 percent). Em-
ployment in this major industry group rose to
more than a million in 1956; by 1964, however,
employment was 11 percent lower than in 1956, re-
flecting, in part, a slowdown in the rate of increase
in residential construction activity.

206-754—66—vol. I-—3.

1964~76. Employment requirements in the con-
tract construction division are expected to rise by
more than one-third between 1964 and 1975, to
more than 4 million. Construction activity is ex-
Eected to be stimulated by rising population and

ousehold formations, higher levels of personal
and corporate income, a continued shift of the pop-
ulation from the cities to the suburbs, increases in
government expenditures for highways and
schools, and rising expenditures for new industrial
and commercial facilities.

Employment requirements are expected to rise
in all three major industry groups in the contract
construction division; however, they are expected
to increase faster among heavy construction con-
tractors than among general and special trades
contractors. A growing volume of highway con-
struction generated by the Federal Government’s
long-range highway development program is ex-
pected to be an important factor in stimulating
employment in this major industry group. Em-
ployment requirements of special trades contrac-
tors are also expected to increase rapidly, pri-
marily because of the trend toward multibathroom
homes; air-conditioned homes and other building;
and more extensive-wiring systems required by the
growing use- of electrical appliances and ma-
chinery. A moderate to rapid increase in employ-
ment requirements is expected among general
building contractors, mainly because of the ex-
pected increase in residential building spurred by
a high rate of family formation.

Effects of Future Technological Developments
on Employment

Technological developments are expected to
have a significant effect on both the number and
characteristics of contract construction jobs. For
examlple, increases in the size, capacity, sl'peed, and
mobility of construction machinery will decrease
unit labor requirements for operators. Mobile
truck cranes now in use can lift 125 tons to a
height of 330 feet (equivalent to a 33-story build-
ing). These cranes can travel ove~ highways at
speeds up to 35 m.p.h. Other equipment being
used increasingly includes trucks that haul 100
tons of dirt, scrapers that pick up and carry 75 to
150 tons of dirt, and bulldozers with 1,000 horse-
Eower engines. The improved design and dura-

ility of equipment, including machinery compo-
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EMPLOYMENT IN CONTRACT CONSTRUCTION AND VALUE
OF NEW CONSTRUCTION! 1947-64
Employment
(in 000! s) INDEX (1957-59=100)

160
1947 1,982
1948 2,169
1949 2,165 140
1950 2,333
1951 2,603
1952 2,634 120
1953 2, 623
1954 2,612
1955 2,802
1956 2,999
1957 2,923
1958 2,778
1959 2,960
1960 2,885
1961 2,816
1962 2,502
1963 2,963
1964 3,056 40
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Business and Defense Services Administration.
1 Data for new construction put in place are not directly comparable with the employment data, because
maintenance and repair expenditures are not included. However, new construction put in place

reasonably reflects trends in construction activity.

nents, has improved maintenance efficiency. Many
of the new machines are equipped with power
steering, power transmissions, rubber tires, and
electronic and hydraulic controls thut make them
easier to handle, more maneuverable, and faster
than the older eqlﬁipment. In addition, new t%es
of machines are being developed constantly. For
example, a recentl introduced concrete paving
machine spreads, vibrates, forms, and finishes con-
crete paving in one continuous operation, replac-
ing at least four conventional machines used in
concrete paving. Other machines are being; intro-
duced that are designed especially for use on small
construction projects.

Less spectacular, but very significant, improve-
ments are continually being made in handtools and

other construction equipment that increase the
efficiency of construction work. Handtools that
are expected to be used increasingly include cord-
less electric drills, high-speed nailing machines,
and a power tool that can nail and drill in the same
operation. Tools and equipment now being used
by the electrician include multiple spindle drills,
more efficient conduit benders, and “kits” of splic-
ing material that have reduced the time needed
to do field insulation of cable splices. New and
improved powered equipment used by the cement
finisher include portable, powered screeds; electric
concrete vibrators; hydraulic joint forming ma-
chines; powered concrete cutting saws; and ce-
ment finishing machines. Improved bricklaying
machines have been introduced in recent years and,
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if their use becomes widespread, they could slow
the growth of requirements for bricklayers.
Plastering machines and spray paint equipment
have decreased the amount of time necessary to
perform some plastering and painting operations.
Material handling techniques on construction
rojects are fast becoming mechanized. Items
ormerly unloaded and carried to the construction
site by hand, such as concrete and brick, are now
being moved by forklift trucks, motorized wheel-
barrows, and conveyor belts, and lifted to the up-
er floors of multistoried buildings by cranes and
igh-speed mechanical hoists. e more wide-
spread use of mechanical material handling equip-
ment will reduce requirements for construction la-
borers employed to do materials handling work.
The growing use of building components pre-
pared off the construction site 1s expected to im-
prove the efficiency of onsite operations. Often
the prefabricated components are manufactured
in factories using assembly lines techniques, but
in some cases they are prepared by the construc-
tion contractor in his shop or in fabrication shops
near the job site. The prefabricated components
can usually be installed as a compiete unit. For
instance, factory wired switchpoards, control pan-
els, raceways and “packaged” (preassembled and
prewired) ceiling units eliminate the need for
much onsite electrical wiring; thus, adversely af-
fecting requirements for electricians. Growth in
employment requirements for carpenters is ex-
pected to be limited by the growing use of floors,
partitions, stairs, and roof trusses designed for
easy and speedy installation. Preassembled
plumbing “trees” are reducing the time needed for
onsite plumbing. An important extension of pre-
fabrication is “module building” in which units,
including complete rooms and buildings, are avail-
able in standard sizes. The standardization of
building components will contribute to their
greater use.
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A growing use of new and improved construc-
tion materials is expected to increase construction
put in place per construction worker. Plastics
are being used increasingly for a growing variety
of components including partitions, wall panels
siding, insulation, roofing, and electrical and
plumbing devices. Carpenters, plumbers, elec-
tricians, roofers, and painters are among the
crafts that may be adversely affected by increas-
ing use of plastic products. Wood products are
increasingly expected to come from the factory
with a prime coat and even a final coat, reducing
the need for onsite painting. Improved paints,
which last twice as long as conventional paints,
also are expected to limit the need for painters.
Other new materials expected to be used increas-
ingly include adhesives that eliminate the need for
conventional fasteners, nails with improved hold-
inﬁ properties, and lightweight plasters with ex-
cellent soundproofing, acoustical and fireproofing
qualities.

New construction methods will also increase
worker efficiency on construction projects. More
economical scheduling of operations and earlier
completion dates result from the use of computers
in work planning. Lift-slab construction tech-
niques allow concrete floors to be poured at ground
level and raised into place with synchronized hy-
draulic jacks. Walls can be processed in the same
manner and tilted into place. Curtain wall tech-
niques permit faster construction of buildings.
Tower and climbing cranes increase efficiency in
construction of multistoried buildings. New con-
struction methods will affect the occupational com-
position as well as the number of workers in the
contract construction division. For instance, cur-
tain wall techniques tend to shift employment from
carpenters and bricklayers to ornamental-iron
workers ; and the use of prestressed concrete in the
place of steel beams tends to shift work from the
structural-metal worker to cement masons and
other workers.
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Manufacturing (SIC Division D)

Summary

Employment requirements in manufacturing are
expected to be about 14 percent higher in 1975 than
the 17.3 million workers emgloyed in 1964. The
rate of growth implied by the projection will be
somewhat faster than that during the 1947-64 pe-
riod, as rapidly risinﬁ levels of manufacturin
proéuction are expected to more than offset signit-
lcant increases in output per worker.

Employment Trends

1947-64. Between 1947 and 1964, manufacturing
production more than doubled while empl(;yment
Increased less than 11 percent. The major factors
responsible for growinﬁ demand for manufactures
were continued growth of the population, rising
personal and corporate incomes, an increasing
number of households, and rising business activity.
Laborsaving technological innovations, more ef-
ficient management, better trained workers,
changes in occupational composition, and a variety
of other factors increased output per worker and
allowed much of the growing demand for manu-
factured goods to be met without commensurate
increases 1n employment.
Although manufacturing employment was
higher in 1964 than in 1947, emf)loyment did not
row consistently upward. Employment increased
rom 15.5 million in 1947 to 17.5 million in 1953,
a period of high economic activity resulting from
high demand %or durable consumer goods and new
plant equipment; large Federal expenditures for
military items; and ‘avorable balances in export
trade. Between 1954 and 1964, manufacturing em-
loyment fluctuated with general business activity,
ut always below the 1953 level—falling as low as
15.9 milllon in 1958 and rising as high as 17.2 mil-
lion in 1956 and 1957. In 1964, employment in
manufacturing reached 17.3 million, sur assed
only by 1953 and 2 wartime years—1943 and 1944.
(Manufacturing employment reached an alltime
high in 1965, almost 18 million workers. ) .
here are two general classes of manufacturing
industries—those producing durable goods such as
machinery, furniture, and automobiles, and those
producing nondurable goods such as food, tobacco,
and apparel. The following tabulation lists the
major manufacturing industries and the propor-
tion of total manufacturing employment accounted
for by each in 1964.

1-28

Percent of total
manufacturing
employment

Durable goods Industries o e ee e (56.9)
Machinery, except electrieal oo 9.8
Transportation equipment oo mmmmmoe—eme
Electrical machinery, equipment and supplies___.
Primary metals industries_ o eoccceemcw——aa——-
Fabricated metal products - o ceeeme e
Lumber and wood produetSac e ccmmm———eemee
Stone, clay, and glass produets o ——eee e e
Furniture and fixtures oo
Miscellaneous manufacturing industries

(jewelry, toys, etc.)
Instruments and allied products— - cceeeee——.
Ordnance and accessorleSa —c——cceme——emmmeem-

®
©
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Nondurable goods industries. .. ccee e ceeee-. (
Food and kindred products - —eoceem e
Apparel and related produets - cecee—————m--
Printing and publishing. e
Textile mill produetSeme oo e
Chemicals and allied products_ - coeme—eeme
Pager and allied produetsS— oo e e
Rubber and miscellaneous plastic products__..._.
Leather and leather produets e emmweea—-
Petroleum refining and related products—oe————-.
Tob2eCO oo

TS

. PPNEOOIONOR

Between 1947 and 1964, employment in the du-
rable goods manufacturing ingustries increased 17
percent and in the nondurable industries by 4 per-
cent, as production increased about 108 percent in
durables and 97 percent in nondurables,’ Indicating
a somewhat faster increase in output per worker
in nondurable than in durable industries.

Changes in employment among individual
manufacturing industries varied wﬁlely between
1947 and 1964, mainly reflecting changes in de-
mand for the industries’ products, in Government
policy, in research and development activity, in
imports and exports, technological developments,
and other factors. For example, employment in
the ordnance and accessories industry increased
by over 800 percent during the 1947-64 period as
demand for military items for the Korean conflict
and later concern over defense capabilities and the
race for intercontinental missile supremacy stimu-
lated Eroduction. The complex items manufac-
tured by this industry r uired considerable hand
labor; in addition, rapid obsolescence of many
items limited the application of mass production
techniques in their manufacture. Similarly, seg-
ments of the electrical equipment industry that
fabricated complex electronic items for sophisti-
cated military-space products were unable to in-
troduce many mass production techniques for the
same reason.

Nevertheless, employment increased in some in-
dustries despite the existence of mass production
techniques. For example, in the chemical and

.

7Based on Federal Reserve Board production indexes.
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EMPLOYMENT AND INDUSTRIAL PRODUCTION IN MANUFACTURING,
’ 1947-64

Employment INDEX (1957-59=100)

(in 000! s) 160

1947 15, 545

1948 15,582 140

1949 14, 441 | v

1950 15, 241 L

1951 16,393 120 .

1952 16,632 EMPLOYMENT __/7

1953 17, 549 v P

1954 16,314 100

1955 16, 882

1956 17,243 |~

1957 17,174 80 _7;

1958 15,945 % PRODUCTION

1959. 16,675 il

1960 16,796 €0
1961 16,326
1962 16,853
1963 16,995 40
1964 17,259

20

0 | I 1 ) 1 ] ] I 1
1947 49 'S 53 '55 157 159 61 163 165

Sources: Employment, Bureau of Labor Statistics; production, Federal Reserve Board.

allied products industry, which has utilized con- Percent
tinuous flow process technology for years, rapidly  Food and kindred products R Y
mcrea's:u.lgly emand for Chemlcal prOduCts ca‘used ﬁ?ﬁ?&ﬁnﬁﬁgl%?n&itggmg industries cm e e ' :g: g
production to grow faster than output per worker.  Leather and leather products oo —15.4
On the other hand, employment declined in in- Petroleum refining and related Industrles-——-——-----—- 1
dustries such as petroleum refining, tobacco manu- ~ Lumber and wood procucts--- - —%%7

factures, and lumber and wood products as tech- _
nological laborsaving innovations increased output 1964-75. Manufacturing employment require-
per worker faster than production. The data in ments are expected to increase mo erately through
the following tabulation show the wide range of the mid-1970’s, somewhat slower than total em-
employment changes in the 21 major manufactur-  ployment. By 1975, employment in manu-
ing industry groups. facturing is projected to nearly 20 million, more

Percent  than 14 percent above the 1964 level—an annual

change . raie of increase of 1.3 percent compared with 0.6
815.2 gercent between 1947 and 1964. During the next
e

Total manufacturing
Ordnance and accessories...

BElectrical machinery, equipment, 4and supplles_; ______ 49,8 : : : :
Instruments and allied products 88.3 ca'de’ Pl'OdUCthn 18 expected to increase l'aP}dly
Chemicals and allled products -- 8.2 agthe result of increasing household formations
Rngber and mlscelliuiﬁous plastic productS—cmeeoeaaao ggg and rising business a,ct1v1ty.

gﬁ%ﬁ?ﬁtﬁ%n”ﬂ&ﬁﬂmﬁf o 25. 9 Pn general, manpower requirements are expected
Furniture and fixtures I 208 o continue to increase faster in the durable goods

abricated metal products —— 20.1 . . . ) .

gﬁtachinelry. exgaptlelgctrrigﬁlu . - - 188 industries than in the noqdurable industries,
o erel and related products..———— -—--—- 13%  mainly as a result of greater increases in produc-
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tion and slower increases in output per employee
in the durable goods sector. )
As in the past, changes in employment in In-
dividual manufacturing industries are expected to
vary widely, depending primarily on rates of
change in production and the imgact of technolog-
ical change. (ISee appendix table A-2, p. 179, for
rojected employment requirements by industry
etween 1964 and 1975.)

Effects of Technological Developments on
Future Employment

The increasing application of technological in-
novations to mar.-u&cturin rocesses is expected
to continue to reduce unit labor requirements in
manufacturing.

All manufacturing industries will not be af-
fected equally by tec%mological change. For ex-
ample, in some industries such changes may reduce
employment growth bg increasing output per em-
ployee faster than production. On the other hand,
technological changes in other industries may
create new products and markets and increase
production and employment. In nearly all indus-
tries, technological changes are exlpected to affect
occupational patterns. For example, requirements
should increase for skilled maintenance and repair
workers to insure the operation of complex equip-
ment and requirements for machins tenders and
materials handlers should fall.

Most of the technological developments that are
expected to affect employment in manufacturing
can be included in seven broad categories : Numeri-
cal controls; new metal processing methods;
machinery improvements; improved materials
handling (including layout) ; new and improved
raw materials and products; instrumentation and
automatic controls; and electronic computers.

In the metalworkin% industries, more auto-
matic production is being achieved through
numerical control. This innovation provides a
means of automatically controlling the operation
of machine tools and certain other types of equip-
ment by means of numerically coded information
recorded in advance on punched cards, magnetic
tape, or punched paper tape. Numerical control
already is finding numerous applications in draft-
ing, welding, and wiring operations. Expandin
use of these techniques will be an important devel-
opment in nearly all the metalworking industries,
but will have very limited use in the nondurable
industries. o

New developments in metal processing, such as
the basic oxygen process, will continue to reduce
unit labor requirements and alter occupational
patterns in primary metals establishments.

Improvements in machinery will continue to
contribute to increased output per employee
throughout manufacturing. New and improved

STUDIES: OUTLOOK FOR TECHNOLOGICAL CHANGE AND EMPLOYMENT

models of automatic machinery, such as that used
for stamping, pressing, bottling, packaging, or
printing will continue to be introduced. Improve:
ments in standard machinery will continue to be
made by incorporating more powerful motors
heavier frames, simpler controls, and variable
motor speeds.

Another important development in machine de-
sign is the trend toward the integration of hithertc
separate machine operations into one large ma.
chine complex that carries through a series of op
erations with a minimum of intervention on the
part of the machine tender. Many automatic
transfer lines have been built that integrate mate
rials handling equipment with a series of maching
tools. Such transfer lines are apslicable to th
mass production of a variety of products requiring
metalworking operations, including component:
for automobiles, apg}iances, farm equipment, anc
office machinery. Machines that perform auto
matic assembly operations are also being intro
duced, although at the moment the number o:
manufacturers that can justify using automati
assembly machines are comparatively few (gener
ally large firms in the fabricated metal products
electrical and nonelectrical machinery, and trans
portation equipment industries). However, sucl
machines are expected to be used increasingly i
the years ahead and could have adverse effects o
the requirements for assemblers in some industries

Increasing mechanization is also occurring it
the movement of materials, from receipt of ras
materials to the shipping of final products. Mor
powerful and maneuverable models of forklif
trucks, hoists, cranes, conveyors, and tractors ar
being introduced in many industries includin;

ulp and paper manufacturing, food processing

ootwear manufacturing, meat packing, an

foundries. For example, in the food and fool
wear industries, improved conveyors and othe
materials handling equipment are being used t
move fina]l products from the production line t
the warehouse to the shipping platform.

Pneumatic conveyors are increasingly bein,
used for moving granular materials. This tech
nique is widely applicable in baking and in th
manufacture of cement, flour, and fertilizer. Th
expanding use of improved materials handlin
equipment will primarily affect requirements fa
unskilled labor. These workers will most prok
ably be replaced by relatively smaller numbers a
semiskilled workers to operate or monitc
equipment.

The development of new products is also e:
pected to affect manpower requirements in man
manufacturing industries. New products ma
create new markets and thus additional emplo}
ment requirements, shift employment from or
industry to another, modify occupational pattern
or decrease unit labor requirements. For exampl
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new synthetic fibers that require fewer mill opera-
tions than natural textile mill products may re-
duce unit labor requirements. lastic materials,
which are readily adaptable to mechanical process-
ing, are replacing metal and wood; therefore
resulting in an employment shift.

In many manufacturing industries, increasing
use is being made of measuring and control in-
struments and electronic computers to increase the
efficiency of continuous flow production processes.
In the food industry, computers and sensors are
being used to control the preparation of food and
other automatio equipment 1s increasingly being
used to grade, weigh, and package fooci' items.
In textile mills, electronic monitoring systems and
photoelectronic devices are increasingly being
used for quality control and inspection. The use
of electronic controls, such as ma etic flow-
meters, is expanding in the paper indust in
connection with the industry’s increased emphasis
on automatic quality control. The potential of
computers seems especially significant in the

continuous process industries, such as paper and
chemicals, and their use is spreading into others
such as primary metals. In the chemical industry
computers are being used to direct and control
entire production processes including automatic
testing and analysis to insure optimum quality
control. In pulp and paper, they may increas-
ingly be used in connection with paper machines
to accelerate grade changes and prevent breaks
in the web, while providing optimum use of input
materials and greater machine productivity.

The increasing use of instrumentation and com-
puters in manufacturing will have several effects
on the numbers and types of workers employed.
Employment requirements for maintenance, tech-
nical, and supervisory workers will increase <and
requirements for production workers should
decline.

Additional information of likely effects of tech-
nological change in manufacturing industries is
included in the individual statements that follow.

Ordnance and Accessories (SIC 19)

Summary

Employment requirements in the ordnance and
accessories major mdustr{ groug are expected to
remain at about the 1964 level of 247,000 workers
through 1975, assuming an international situation
in 1975 similar to that existing in 1964. In terms
ot employment, labor saving technological devel-
opments are expected approximately to offset

ghtly higher levels of production.

Employment Trends

1947-64. Ordnance employment is highly respon-
sive to changes in defense spending and since
World War II has fluctuated between 26,000 and
266,000 workers. Employment grew most rapidly

~during the Korean Conflict, rxsivxbg from 30,000 in
1950 to about 234,000 in 1953. 1th the cessation
of these hostilities, employment declined, but neyver
below the pre-Korean level. With the incressin
importance of missile production toward the en
of the 1950’s employment rose surpassing the
Korean high of 234,000 workers by 1961.

In 1964, about three-fourths of ordnance
workers were employed in establishments manu-
facturing ammunition, except small arms, Ninety
percent of these workers were engaged in the pro-
duction of guided missiles and spacecraft.
Slightly less than one-fifth of all ordnance
workers were in establishments making guns,
howitzers, mortars, and related equipment tanks
and tank components; small firearms and small

arms ammunitions; and other ordnance and acces-
sories. The remaining workers were employed in
establishments producing sighting and fire con-
trol equipment such as bomb sights, gun data com-
puters, windage instruments, aiming directors, and
sound locators.

Between 1958 and 1964 ° employment changes
among the individual groups differed widely.
Employment tripled in establishments assembling
missiles and spacecraft and in firms producing,
loading, and assembling ammunition over 30 mm.
Employment also increased by nearly one-sixth in
establishments producing guns, mortars, tanks and
tank components, small arms, and small arms am-
munition. Most of this growth was due to the in-
creased emphasis on missile and space vehicle
development, the changing kinds of materials re-
quired for fighting a * imited war,” and the
replenishment of inventories. Employment dc-
clined by almost two-thirds in establishments
engaged in manufacturing sightirg and fire con-
trol equipment due to the increased use of elec-
tronic equipment, such as computers and radar in-
strumeuics, that is produced in other industries.

1964-75. Employment requirements in the ord-
nance and accessories major industrly group are
expected to remain at about the 1964 evel of 247,
000 workers through 1975. (It is assumed that
major military assistance programs such as the
one currently being provided to Vietnam will not

s BLS employment (payroll) data for individual ordnance in-
dustry groups are not available for the years prior to 1958.
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be necessary in 1975.) Labor saving technological
developments are expected to roughly offset
slightly higher levels of production.

Effects of Technological Developments on
Future Employment

Technological developments in the ordnance
industry group will continue to increase output
per worker and affect the occupational composi-
tion of the industry.

A very important technological change affeciing
employment in ordnance establishments is the
development of numerically controlled machine
tools (N/C). Tape-controlled tools are particu-
larly important in short production runs cominon
in gtrototype development of missiles and spi\z}ce-
craft. A rapid rise in the number of N/C

machines in use during the 1964-75 period could
substantially limit employment opE‘ortunities in
various machining occupations. For example,
employment requirements for machine tool oper-
ators mg]y be reduced somewhat by the widespread
use of N/C machines. Requirements for highly
skilled craftsmen, such as toolmakers and setup
men, also would be reduced since fewer ji%s, fix-
tures, and machine setups would be required. On
the other hand, the use of numerically controlled
machines would increase requirements somewhat
for specially trained workers, particularly for jobs
in computer operation and machine tool main-
tenance. It is possible that machining workers
skilled in the operation of conventional machines
could be trained to perform these jobs.
Automatic transfer equipment is another devel-
opment that will continue to limit employment

EMPLOYMENT IN ORDNANCE AND ACCESSORIES, 1947-64

INDEX (1957-59=100)

180

Employment
(in 000's)

160
1947 27
1948 28
1949 26 140
1950 30
1951 77
1952 179 120
1953 234
1954 163
1955 141
1956 139 '°°
1957 140
1958 158 80
1959 204
1960 220 /
1961 244 60
1962 264
1963 266
1964 247 40

20
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Source: Bureau of Labor: Statistics
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growth in ordnance. Such equipment has been
used increasingly to link machining operations,
primarily in the manufacture of small arms. The
employment impact of such equipment will fall
heaviest on machine operators.

New jcb skills will be needed by metalworkers
to form the metals that are required in missiles
and space vehicles. New processing techniques
now under development or in limited use include
new high energy metal forming methods, brazing
with new compounds ; new adhesive bondin%meth-
ods; welding and cutting with electronic beams;
and nonmechanical metal removal methods
such as chemical milling and electrochemical
machining,

Computer applications in this industry, which
now range from accounting and production con-
trol to scientific and engineering computations, are
expected to have both empl%yment reducing and
emﬁ)loyment e%enerating effects. Laborsavings
will occur chiefly in routine clerical work, such as

billing, posting, filing, and maintaining records,
and in some office machine operations, such as tab-
ulating and bookkeeping. Computers will also
tend to reduce employment in certain types of
quality control and warehousir:gﬁobs as a result
of improved production standards and tighter in-
ventory control. Requirements for lower and
middle management employees also may be re-
duced because of the centralization and coordina-
tion of managerial functions. Computers, how-
ever, may extend man’s capabilities and produce
conditions favorable to employment growth, espe-
cially of scientists, engineers and technicians.
notable example of computer generated employ-
ment in this industry is in the research, design, and
testing of missiles, space vehicles, and their com-
ponents. Present successes with computers in ord-
nance research and development indicate that even
more extensive use will be made of computers in
the future to aid in the development of new prod-
ucts and processes.

Food and Kindred Products (SIC 20)

Summary

Emplogment requirements in the food and kin-
dred products major industry group are expected
to decline slightly between 1964 ans 1975. Tech-
nological change is expected to be a significant
factor in increasing output per worker through
the mid-1970’s.

Employment Trends

1947-64. Employment in the food and kindred
products major industry group declined from
about 1.8 million in 1947 to about 1.75 million in
1964, but the industry remained the largest em-
ployer in the manufacturing division. During
this period, the proportion of production workers
in food manufacturing dropped from nearly 78
percent to about 66 percent.

The food and kindred ]{ll;zducts major indust
group includes all establishments processing foods
and beverages for human and animal consumption.
Five industry groups accounted for nearly four-
fifths of total employment in 1964: meat products
(18 percent) ; bakery products (17 percent) ; dairy
products (17 percent); canned and preserved
foods, except meats (15 percent); and beverages
(12 percent). Employment in these five industry
groups totaled nearly 1.4 million. The remaining
workers were employed in four industry groups—
grain mill products (7 percent); confectionery
products (4 percent ) ; sugar (2 percent) ; and mis-
cellaneous food preparations (8 percent).

206~754—66—vol, I—4

Employment trends have differed somewhat
among the individual industry groups. For exam-
le, in meat products establishments—the largest
ood industry group—employment rose from
about 275,000 in 1947 to about 338,000 in 1956, an
increase of about 23 percent, then declined to ag-
groximately 314,000 1n 1964. Employment in the
akery industry group, about 281,000 in 1947, in-
creased to 304,000 in 1956, before declining to
290,000 in 1964. In the dairy products industry
group, employment dropf)ed from about 319,000
m 1958° to approximately 290,000 in 1964. On
the other hand, employment in the sugar industry
%'I'O’lzlp was approximately the same in 1964 as in
947,

196/-75. Employment requirements in food and
kindred products establishments are expected to
decline to about 124 millions, or about 5 percent,
by 1975, despite a risin% demand for food, espe-
cially highly processed food that needs less prep-
aration in the home, by a growing population with
higher incomes.
Employment trends for the individual industry
ﬁroups are expected to vary somewhat because of
ifferences in levels of demand and the impact of
technological developments. For example, worker
requirements in the meat products industry group
are expected to decline slightly, although produc-
tion is expected to increase significantly. In con-
trast, moderate employment gains are expected in
t*s canned and preserved food industry group.

* BLS employment (payroll) data for the dairy products indus-
try group are not available for the years prior to 1958.




1-34 STUDIES: OUTLOOK FOR TECHNOLOGICAL CHANGE AND EMPLOYMENT

Many establishments within this industl.'iyil grou
are highly mechanized but others are smaller an
may not become highly mechanized for some time.
Growing consumer demand for seriatri dietetic,
and other specialty foods should contribute to a
rise in employment requirements in this industry
group.

Effects of Technological Developments on
Future Employment

During the next decade, technological innova-
tions are expected to reduce unit labor require-
ments in virtually all types of food processing
establishments. Among the technological innova-
tions thet should increase output per worker are
the more widespread use of improved conveyor and
transfer systems to handle food in process; com-
puters an environmental sensors to control prep-

aration of food; and automatic equipment to
grade, weigh, and package a greater variety of

foods. In addition, the greater use of improved
materials handling systems, more closely designed
for the work situation, could reduce the number of
warehouse and shipping platform workers re-
quired. The application of electronic data
rocessing, particularly for accounting and for in-
ormation storage and retrieval in larger establish-
ments, could limit employment opportunities for
management, sales, and especially, clerical work-
ers. proved communications to further coor-
dinate and integrate activities among the various
functional areas of an establishment and between
geographically scattered divisions of an organiza-
tion could also limit employment opportunity.
The economies of scale made possible by improve-
ments in equiﬁment and methods (such as freezi
processes in the baking industry) may be expec
to continue the trend to larger, but fewer, food
processing establishments in many focd industries.
Specific exam¥les of recent technological inno-
vations that will continue to increase output per

EMPLOYMENT AND INDUSTRIAL PRODUCTION IN FOOD AND
KINDRED PRODUCTS, 1947-64

INDEX (1957-59=100)
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employee in the food industry include the follow-
ing: (1) In meatpacking, the growing use of auto-
matic bacon slicers, sausage stuffers, and frank-
furter machines has reduced requirements for
workers, particularly women, engaged in proc-
essing these products. A new “on-the-rail” dress-
ing technique and a fast cure system for ;;:)rk
products have reduced labor requirements in these
processes. Increasing use is being made of electric
stunners and saws, compressed air knives, and me-
chanical hide strippers in cattle slaughtering, and
of special machines to clean and dress pou’ltx('iy;
(2) in the processing of dairy products, more wide-
spread use of instantaneous pasteurization meth-
ods, and seamless, continuous piging systems
(which can be cleaned in-place), should continue to
increase output per worker; (8) in flour milling,
increased reliance on laboratori analysis and moni-
torinf instrumentation to check ingredients before
and during processing should reduce the need for
millers.

The adverse effects on employment in the food
products industry groups will probably weigh

most heavily on operatives and laborers such as
food graders, washers, and inspectors; food proc-
essing machine operators; warehouse and shipping
workers; and routine clerical employees. Tech-
nological changes also will adversely affect em-

loyment requirements for skilled workers such as

akers and brewers. These adverse effects, how-
ever, will be offset to a small degree by the need for
instrument repairmen and other mechanics to
maintain and repair equipment of growing
complexity.

The future employment impact of some new
food processing techniques such ar the freeze-dry
process, very low-temperatwa freezing, and food
preservation through atomic radiation is difficult
to assess at present. The widespread use of these
techniques could make available a greater variety
of foods duving all seasons of the year, but their
employment generating effects would be negligible
if these foods merely served as substitutes for
others and the new techniques were integrated into
existing automatic food processing systems.

Tobacco Manufactures (SIC 21)

Summary

Employment requirements in the tobacco manu-
factures major industry group are expected to con-
tinue to decline slightly between 1964 and 1975.
Technological change is expected to be a major
factor in the employment decline in this major
industry group through the mid-1970’.

Employment Trends

1947-64. Employment requirements in tobacco
manufacturing, the smallest of all manufacturing
major industry groups, declined from 118,000 to
about, 89,000 between 1047 and 1964, a_decline of
95 percent. During the same period, the produc-
tion of all tobacco products, including cigarettes,
cigars, smoking and chewing tobacco, and snuff,
increased about 48 percent. .

About 70 percent of the total employment in
tobacco manufacturing in 1964 was concentrated
in two industries—cigarettes, with more than 40
percent, and cigars, with almost 30 percent. The
remaining workers were employed in establish-
ments producing smoking and chewing tobacco and
snuff and in tobacco stemming and redrying
establishments.

Between 1947 and 1964, the trends in employ-
ment in the cigarette and cigar industries differed
widely, reflecting differences in product demand
and t1}1’e rates of introduction of laborsaving tech-
nology. Employment increased rapidly (about 27

percent) in establishments producing cigarettes, as
mcreased demand for the industry’s products cre-
ated a need for additional workers. In 1963, per
capita consumption of cigarettes b rsons 15
years of age or over reached a record high of 200

acks. Employment in cigar manufacturing estab-

ishments declined nearly 50 percent between 1947
and 1964, as the increasing use of mechanized
laborsaving equipment significantly increased out-
put per worker.

1964-76. Manpower requirements in tobacco
manufacturing are expected to decline by about
10 percent between 1964 and 1975, to 80,000. Pro-
duction of tobacco products is expected to be stim-
ulated by rising consumption of tobacco products
resulting mainly from population growth. How-
ever, it should be noted that the controversy over
smoking and health, particularly cigarette smok-
ing, continues to create uncertainty about the mar-
ket for tobacco products. Information programs
and restrictive legislation intended to discour-
age cigarette smoking may tend to increase the
consumption of cigars and pipe tobacco. Also,
both cigar and cigarette manufacturers are ex-
pected to expand their product lines in an effort
to gain increased consumer acceptance. Neverthe-
less, laborsaving technological developments in
this already highly mechanized industry group are
expected to more than offset increases in the
production of tobacco products.
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EMPLOYMENT AND INDUSTRIAL PRODUCTION IN TOBACCO -
MANUFACTURES, 1947-64
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Effects of Technological Developments on
Future Employment

Laborsaving technological innovation in tobacco
production is expected to have a significant effect
on the number and characteristics of jobs within
the industry through the mid-1970’s. Technologi-
cal laborsaving developments will be particularly
significant in the cigar industry. The expanding
use of processed tobacco, composed of natural leat
materials that are finely ground and reconstituted
into a continuous uniform sheet, will make possible
substantial savings in material and labor in the
manufacture of cigars. It is used widely as a
binder and to a limited, though increasing extent,
as & wrapper in place of natural leaf. The in-

creasing use of sheet tobacco in automatic cigar
making machines is expected to reduce require-
ments for machine operators.

Tn addition to attachments for applying

processed wrapper and binder, other accessory
equipment is increasing efficiency in cigar manu-
facturing. For example, a cigar accumulator that
automatically collects finished cigars makes
possible increased machine speeds by eliminating
manual collection by the wrapper layer operator.
This is a particularly significant advance
for those production lines where natural leaf
wrappers will continue to be used. Another new
device designed as an integral part of the making
machine attaches mouthpieces to cigars with no
reduction in the rate of output. The increasing
mechanization of cigar manufacturing is rais-
ing the employment requirements for maintenance
and repair workers, such as mechanics, responsible
for keeping this complex equipment in good
working order.

Further integration of cigar manufacturing
processes also are expected. The connection of

s ot ¢
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such equipment as wrapping and banding ma-
chines with cartoning machines reduces cigar
handling and will adversely affect requirements
for cigar packers. Full integration of processing
equipment from makin%through wrapping, band-
ing, and cartoning has been accomplished in some
large plants.

igarette manufacturing, using highly mecha-
nizeci; equipment, is now a continuo&ls pr(i;:ess of
wrapping, cutting, inspecting, and packaging.
Mo£§c&%{ons mage in g arette machgles in the
last decade have increased their operating speed
substantially. A new ty&)e of cigarette making
machine, recently introduced in the industry,
makes possible further increases in production
rates. Highly efficient e(}luipment for attachin
filter plugs to cigarettes has become an Integra

part of the making machine in recent years. In
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addition, some plants are joining making machines
in pairs, permitting a reduction of one-half in the
number of operators of these machines.

Increased emphasis on improved product
quality and production efficiency 1s expected to re-
sult from the growing use of precision instruments
to measure the performance of making machines.
For example, an electronic device has%een devel-
oped that can check the quality and weight stand-
ards of 2,000 cigarettes in less than 2 minutes com-
pared with 8 to 4 hours required for hand
inspection. Another device monitors the opera-
tion of filter plug making machines and controls
the diameter of the plugs as they are produced.
Such developments are expected to reduce require-
ments for inspectors while boosting requirements
for maintenance and repair workers such as in-
strument repairmen.

Textile Mill Products (SIC 22)

Summary

Employment requirements in the textile mill
products major industry group are not expected to
change very much between 1964 and 1975, despite
an anticipated substantial increase in the output of
textiles. Technological change is expected to con-
tinue to be a significant factor in increasing output
per employee.

Employment Trends

1947-64. Employment in textile mills dropped
from about 1.3 million in 1947 to 891,000 in 1964,
despite a 45-percent increase in production.

In 1964, one-half of the total employment in this
major incfustry group was divided almost equally
between the two largest industry groups—cotton
broad woven fabrics and knitting. Three other
industry groups—yarn and threzg; silk and syn-
thetic broad woven fabrics; and finishing textiles,
except wool and knit—accounted for 30 percent of
all workers. The remaining four industry
groups—weaving and finishing broad woolens,
floor covering, narrow fabrics and smallwares, and
miscellaneous textile goods combined—employed
about one-fifth of the workers.

Between 1958 and 1964,'° employment rose in
five textile mill products industry groups, but em-
ployment declines in four other groups more than
offset these gains. The differences in employment
trends among the industry groups reflected mainly
the differences in the levels of product demand and

10 BLS employment (payroll) data Prior to 1958 are available
only for three industry groups—knitting; yarn and thread; and
finishing textlles, except wool and knit.

in the application of laborsaving technological in-
novations. For example, the rapidly growing de-
mand for synthetic fabrics caused employment in
establishments producing synthetic broad-woven
fabrics to rise about 14 percent, despite the intro-
duction of new, more efficient machines and
methods to treat manmade fibers. On the other
hand, the relatively slight change in the produc-
tion of wool fabricsin combination with increasing
output per worker (resulting from the growing
use of improved looms and other laborsaving in-
novations) caused employment in wool weaving
and finishing establishments to decline by about 22
percent.

1964-75. Employment requirements in the textile
mills are expected to be about 880,000 in 1975, not
much different than in 1964, assuming no signifi-
cant change in the importance of imports and ex-
ports. Production is expected to increase during
this period, stimulated by factors such as increas-
ing population (especially teenagers and youn
adults who are major consumers of clothing) an
rising family formations and personal disposable
income (which should stimulate demand for such
products as carpets and drapes as well as clothing).
In addition, expenditures for research and devel-
opment in the ﬁx«)alds of synthetic fibers and natural
fibers and fabrics are expected to increase. Such
activities can be expected to result in new fabrics
and synthetic fibers that open new markets for
textile mill products.

Although the textile industry will continue to
be one of the major industrial employers in the
Nation, employment requirements are not expected
to keep pace with output. Labor requirements
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are anticipated to increase in some industry groups
(including knittinﬁ, yarn and thread, floor cover-
ing, and synthetic broadwovern fabrics), but these
gains will be more than offset by declining require-
ments in others. Throughout all textile mill
products industry groups, the growing application
of laborsaving technological innovations is ex-
pected to increase output per worker.

Effects of Technological Developments on
Future Employment

Output per textile mill worker is expected to
increase in the decade ahead because of the increas-
ing use of laborsaving technological innovations,
including faster, higher capacity machines; im-
proved methods of material han ing ; and increas-
m%mz_zpplica.tion of continuous manufacturing
iques. .

Faster machine speeds are expected to reduce
unit labor requirements for operatives such as

card tenders, comber enders, drawers, roving
hands, spinners, and weavers. For example, new
carding and drawing machines operate at more
than three times the speed they dige 10 years ago;
spindle speeds were 10,000 r.p.m. in 1950, are now
13,500 r.p.m., and as much as 20,000 r.p.m. are pos-
sible; winding speeds are at least double that of
10-15 years ago; and loom speeds have increased
substantially. Probably more importantly, the
use of improved yarns results in fewer loom stops
and allows operators to watch more looms with less
effort. 'The greater use of new and improved con-
veyor systems for the transfer of textile materials
during manufacture is expected to reduce the
need for laborers, such as truckers.and warehouse-
men. Electronic monitoring systems are expected
to be used increasingly, reducing labor require-
ments for quality control. Requirements for un-
skilled workers, such as cleaners and oilers, will be
reduced by the increasing utilization of automatic
cleaning devices and automatic lubrication systems
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for spinning, twisting, weaving, and other types of
{’ 2 g or .

textile machinery. Xrogress 1S also antlmﬁf,uted n
developing automatic manufacturing tec iques.
A number of new spinning and weaving plants
now being constructed will use the latest tech-
niques in automated systems and specialized equip-
ment to improve the flow of production and
eliminate many operations performed by s inners,
weavers, and other operatives. Under develop-
ment is a completely automatic dyeing process that
may need manual attention onlgkv. in emergency
sitaations. Better layouts of machines and plants
will also increase manufacturing efficiency.
addition, synthetic fibers, which require fewer mill
operations than natural fibers, are anticipated to
account for a growing proportion of textile mill
output. ’
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Although changing technology is expected to
reduce employment requirements in some textile
mill occupations, it will increase employment in
others. Kor example, requirements for engineers,
technicians, machine maintenance men, and re-
pairmen are expected to increase because of the
growing complexity and number of instruments
and machines in use—including devices that photo-
electrically detect defects in yarn; automatic tying
devices that repair breaks in yarns; time and tem-
perature devices that control dyeing machines;
automatic machines that duplicate previously run
styles, colors, and finishes without test runs or
vdriations; and electronic data processing applied
in such functions as market analysis, production
scheduling, and inventory control.

Apparel and Related Products (SIC 23)

Summary

Employment in the apparel and related products
major industry group is expected to increase mod-
erately through the mid-1970’s, somewhat faster
than during 1947-64. Technological change is ex-
pected to have a relatively modest impact on
9m(f)loyment requirements in this labor intensive
industry.

Employment Trends

1947-64}. Employment in the apparel and related
products major industry %rou increased by
148,000 during the post-World Vl\;ar II period, a
gain of 13 percent. The increase in employment
was primarily a result of the rising demand for
apparel brou%ht about by increases in population
and personal disposable income, although employ-
ment did not grow as rapidly as th%;)roduction of
aﬁparel. During the post-World War II period,
the production of apparel increased by about 80
percent. The disparity between em loyment and
production trends can be attributed primarily to
(1) the growing popularity of casual wear, which
requires less labor to produce than formal wear;
(2) the emergence of large, highly efficient firms;
and (3) innovations in production equipment and
materials handling systems.

More than a third of the 1.3 million apparel
workers employed in 1964 made clothing for men
and boys, about 30 percent made women’s outer-
wear, and about 12 percent worked in establish-
ments producing fabricated textile products. The
remaining workers were employed in establish-
ments making women’s and children’s undergar-
ments; hats, caps, and millinery; girls’ and chil-

dren’s <iuterwear; and fur goods and miscellaneous
apparel.

mployment trends between 1947 and 1964
varied considerably among the various apparel
manufacturing industries reflecting factors such

as the increasing demand for casual wear and

changes in the age composition of the population.

Employment increased most rapidly S;M percenl_i?
in the industry group producing %xr ? and chil-

dren’s outerwear. In contrast, employment in the
industry producing women’s, misses’, and juniors’
outerwear increased about one-fifth (20.2 percent).

The difference between these two trends was
largely a result of a rise in the proportion of chil-
dren in the population. Even more striking is the
difference between employment trends in the in-
dustry (froducing men’s and boys’ suits and coats,
which decreased 23 percent, and the industry pro-
ducing men’s and boys’ furnishings, which in-
creased 24 percent. Production in the latter in-
dustry was stimulated significantly by the growing
preference for casual wear. Conversely, produc-
tion increases in the men’s and boys’ suits and coats
industry were limited by the declining popularity
of more formal wear.

1964-75. Manpower requirements in the apparel
and related products industry are expected to in-
crease moderately in the years ahead, assuming no
significant change in the importance of imports
and exports. By 1975, employment in this indus-
try may reach 1.5 million, about 17 percent higher
than the 1.3 million workers employed in 1964.
The annual rate of employment growth during the
next decade (1.4 percent) implied by the projec-
tions is slightly higher than the annual rate be-
tween 1954 and 1964 (1 percent).
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Employment eﬁansion in this industry is pred-
icated on a rapidly increasing demand for ap-
parel from a growing, more affluent, and youn%er
population. The anticipated growth in popula-
tion and personal disposable income should con-
tribute sugstantially to a growing demand for ap-

arel, and fabricated textile products for the

ome. Of particular importance to apparel pro-
duction an(f sales, however, is the anticipated 1n-
crease in the proportion of the population 14 to 84
years of age—generally, the largest consumers of
apparel. Those in this age group, who at present
represent about 41 percent of the population, are
expected to comprise about 46 percent of the popu-
lation in 1975.

Effects of .Technological Developments on
Future Employment

Technological developments in the apparel and
related products industry during the next decade

are expected to have relatively limited impact on
employment requirements and output per worker
should not increase much faster than in the post-
World War period. Although mechanization of
many of the production operations in this industry
is technically feasible, the nature of the industry’s
products and market limits the application of
mechanization. For example, changing and var-
ied consumer preferences dictate a variety of cloth-
ing styles for each season of the year and frequent
styling changes. Therefore, manufacturing op-
erations have to be flexible. Generally, mecha-
nized equipment has lacked flexibility. Morever
although there is a trend toward larger size aﬁ)lparef
firms, most firms in the industry are small and
lack the capital to invest in expensive equipment.
Nevertheless, because of the expected increase in
the size of apparel firms and rising research and
development expenditures to improve apparel pro-
duction operations, a gradual increase in the use
of mechanized equipment and other laborsaving
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devices is anticipated in this industry. Most new
highly mechanical equipment will be used in the

sewing, cutting, and pressing operations of large

plants.

Increasing mechanization of sewing room oi)era-
tions is anticipated in plants that produce a large
volume of items not subject to frequent styling
changes, such as shirts, undergarments, and work
clothing. For example, a leading manufacturer of
shirts recently purchased a machine that performs
many stitching operations, including setting up
each section of material for sewing, guiding the
material through the sewing process, cutting
thread at the completion of the servicing opera-
tion, and stacking sewed shirt panels. Another
new machine available to the industry assembles
shirt cuffs. This machine automatically selects
cuff components, matches, stitches, presses, button-
holes, attaches buttons, and performs many other
operations without manual assistance. The wide-
spread use of machines similar to these would

Lumber and Wood Products,

Summary

Employment requirements in the lumber and
wood products major industry group (lumber
industry) are expected to continue to decline
through the mid-1970’s, but at a slower rate than
between 1947 and 1964. Increasing output per
worker will continue to more than offset increases
in output.

Employment Trends

1947-64. Employment in the lumber industry fell
from 845,000 to about 603,000 between 1947 and
1964—a decline of about 29 percent. This oc-
curred primarily as a result of increased mechani-
zation, which increased output per worker more
than enough to offset gains in production. Lum-
ber output increased more slowly than it might
have because of the growing use of other materials
in construction, packaging, and manufacturing.

In 1964, 42 percent of the lumber workers were
employed in establishments engaged primarily in
sawing and planing lumber and 26 percent were
employed in establishments producing millwork,
plywood, and prefabricated structural wood prod-
ucts. Smaller numbers of workers were employed
in logging cam%s and by logging contractors (14
percent) and by miscellaneous wood products
establishments (12 percent). The remaining
workers (6 percent) were employed in establish-
ments producing wooden containers.

During the 1947-64 period, employment changes

limit somewhat the employment growth of sewing
machine operators.

Technological developments in the cutting and
pressing rooms may affect employment require-
ments for manual operators, such as markers, cut-
ters, pressers, and graders. For example, the
%rowing application of new photographic methods

or predetermining the marking of material before
cutting may reduce the need for markers. The
more widespread use of automatic die-cutting
machines for batch cutting of components for
standardized items such as shirts and work cloth-
ing is expected to limit the employment growth of
cutters. A recent development is the use of com-
puters for calculating data on pattern variations
needed for size differences. If this development

ains wide acceptance in the industry, it may limit
the employment tgrowth of pattern graders. The
increased use of improved pressing techniques,
such as the apiplication of steam Jets through
mannequins or forms, may limit the employment
growth of pressers.

Except Furniture (SIC 24)

varied widely among the industry groups, reflect-
ing different rates of change in production trends
and in the impact of laborsaving technelogical in-
novations. For example, employment dec%ilned by
about one-half in sawing and planing establish-
ments, and in establishments producing wooden
containers. In contrast, employment increased by
slightly more than one-fourth in establishments
producing millwork, plywood, and related pro-
ducts. Logging camp and logging contractor em-
ployment and miscellaneous wood products em-
ployment remained relatively stable.

Employment in sawmills and planing mills de-
creases pﬁmargg as a result of increasing mechani-
zation, improved plant layout, and a reduction in
the number of establishments. These develop-
ments were more than sufficient to offset the in-
crease in the production of lumber. On the other
hand, employment declined in establishments pro-
ducing wooden containers, primarily as a result of
a decline in the demand for these products. In
only one industry group—millwork, plywood, and
related products—was there a substantial increase
in employment, stimulated by a substantial in-
crease in output. This increased output resulted
from the growing demand for products produced
in these establishments for use in construction and
manufacturing. However, much of this increase
in usage was at the expense of products produced
by sawing and planing mills. Employment in
establishments producing miscellaneous wood
products also increased, again reflecting the
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strong demand from the construction industry for
wood products, especially particle board.

1964-75. Manpower requirements in this major
inwastry group are expected to decline to about
550,000 by 1975, an annual rate of decrease of .8
percent compared with 1.5 percent between 1947
and 1964. Employment is expected to decline
despite anticipated increases in demand for lum-
ber and wood products resulting from rising levels
of construction and manufacturing activity. In
addition, the lumber industry’s continuing empha-
sis on research and develoEment programs is
expected to increase the markets for many wood
products.

Employment trends among the individual indus-
tries are expected to continue to differ, The in-
creasing demand for millwork, plywood, and re-
lated products and miscellaneous wood products
is expected to cause employment in establishments
manufacturing these products to increase slightly.
Items such as wooden panels, plywood, millwork,

and particle board are expected to be in mucl
greater demand in the future, reflecting increasec
use by construction 2ud manufacturing industries
However, manpower requirements will not in
crease as fast as output because of increasing
mechanization.

Manpower requirements in sawing and planin;
mills will continue to decline as the impact o
laborsaving innovations more than offsets in
creased output. In addition, plywood and venee

roducts are expected to continue capturing ma
ets now held by lumber, thus limiting growth i
the demand for lumber.

A decline in logging camp and logging contrac
tor employment also is expected. Although de
mand is ex‘f)ected to accelerate for many types o
forest products, continued improvements in tk
harvesting and transporting of logs will tend
limit manpower needs.

Employment in establishments producin
wooden containers is expected to continue to de
cline through the mid-1970’s. Containers made o
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metal, plastic, and paperboard will continue to
offer stronﬁlcompetition to wooden conteiners in
the years ahead, especially since these substitute
containers are generally lighter and more durable.
Manpower needs in these establishments also will
tend to be limited by increasing mechanization.

Effects of Technological Developments on
Future Employment

Technological developments will continue to
have a substantial impact u%on the number and
characteristics of jzobs in the lumber industry
through the mid-1970’. Although this major in-
dustry group is already highly mechanized, con-
tinued modernization of facilities is expecbe(i dur-
m% the coming decade. Increasing mechanization
and greater ufilization of laborsaving machines 18
expected. Greater mechanization in the lumber
industry should stimulate requirements for repair-
men and other skilled workers and reduce require-
ments for unskilled workers. As the lumber in-
dustry does more research and quality control of
wood products, the need for technicians and re-
search people sfloul(.l increase.

Changes in logging operations in the 1964-75
period may have a significant effect on employ-
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ment in lo, %)ing camps. More truck and tractor
drivers will be needed, but the size of the cutting
crew may be reduced as the equipment becomes
more powerful and mobile. The use of balloons
and helicopters in the transporting of logs could
permit logging in woodla.ndls)0 having terrain that
cannot be traversed economically by conventional
equipment. Use of such equipment would increase
requirements for pilots and balloon riggers and
operators, while limiting the need for operators
of conventional equipment.

In sawing and planing operations, the increased
use of conveyor belts, electronic sorting devices,
and higher speed equipment should increase op-
erating efficiency, at the same time limiting the
need for manual handling of material by unskilled
laborers.

In the next 10 years, many new plywood and
veneer manufacturing plants are expected to be
built. These new plants will be highly mechanized,
and require relatively few employees. The coming
decade should see additional closing of marginal
plants and companies in the lumber industry.
These mills and companies will be forced to close
or merge because of intensive competition and in-
creased <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>