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COLLEGE EDUCATED WORKERS, 1968-80

A Study of Supply and Demand*

Introduction. This bulletin analyzes the expected sup-
ply and demand for coliege graduates through the
1970’s. It presents a review of the manpower situation
for all college graduates as well as for selected individual
occupational fields. Also presented are separate discus-
sions of two subjects of special interest—(1) the outlook
for college educated women and (2) the effect of the
rapid expansion of junior colleges on the supply of
coliege - trained manpower. This i:formation was re-
quested by the House Subcommittee on Higher Educa-
tion for use as a background document for evaluating
proposed legislation.

Supply and demand in this bulletin are not discussed
in the usual economic sense in which wages play a major
rle in equating supply with demand. The long training
period required to enter professional and technical
occupations prohibits the immediate adjustments nor-
mally associated with the terms supply and demand.

Supply represents estimates of the numbers of workers
who may enter a particular occupation if past trends of
entry to the occupation we:: to continue. Demand
represents estimates of the number of workers who will

*The bulletin was prepared in the Bureau of Labor Statistics,
Division of Manpower and Occupational Outlook by, Neal H.
Rosenthai with the assistance of Michael Crowley, Michae] Pilot,
and Joyce Kling.

be required to produce the amount of goods and services
implied in the Bureau’s basic model of the ecoftomy for
1980. Included are estimates of manpower needs result-
ing from growth and replacements due to deaths,
retirements, and other separations from the labor force,
and from transfers to other occupations.

Highlights. The supply and demand for college grad-
uates as a whole is expected to be in relative balance
during the 197¢'s. Nevertheless, imbalances may occur
in many individual occupations if past study and work
patterns continue.

Among individual fields, perhaps the most dramatic
change is in elementary and secondary school teaching in
which a more than adequate supply is expected.

For several specific occupations that were analyzed,
projected growth and prospective supply-demand rela-
t' mships i study and work patterns were to continue
are shown 1n table 1.

Projections presented in this report, thus, are not
attempts to forecast actual supply-demand conditions in
the future. Rather, they indicate what conditions can be
expected if current supply_patterns continue. This
analysis provides Congress and others concerned with
educational planning information on prospective occupa-
tional imbalances so that informed decisions can be
made to advert prospective supply-demand imbalances

Table 1. Occupational employment, 1968 and projected requirements, 1980, for college graduates

Estimated Projected P ¢ Supply
Occupation 1968 1980 c;lrcen estimated
employment requirements change to be -
Chemists + « « « « ¢ « v v v 0 v v o 130,000 200,000 55.7 Significantly
Counselors . . . . « ..« v oo 71,000 107,000 49.8 below require-
Dietitians . . . ... ... ..... 30,000 42,100 40.3 ments
Dentists . . ... ... ....... 100,000 130,000 31.7
Physicians . ... ... ....... 295,000 450,000 53.1
Physicists . . .. ... ... .... 45,000 75,000 63.9
Engineers . ... ... ....... 1,100,000 1,500,000 40.2 Slightly short of
Geologists and geophysicists . 30,000 36,000 20.9 requirements
Optometrists . . . .. ... .... 17,000 21,000 23.5
Architects . . .. ... ... .... 34,000 50,000 47.1 In balance with
Lawyers ... .. .. ........ 270,000 335,000 22.7 requirements
Pharmacists . ... ... ...... 121,000 130,000 7.0 Slightly above
requirements
Mathematicians . . . . . . .. ... 70,000 110,000 60.5
Life scientists . ... ... .. ... 168,000 238,000 40.8 Significantly
Teachers, elementary above require-
and secondary . . ... ... ... 2,170,000 2,340,000 7.8 ments
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among fields. Projected imbalances in the form of
surpluses, howe~¢i, do not necessarily mean unemploy-
ment; rather they mean that workers trained specificaily
for an occupation would have to shift to other occupa-
tions. Historically, low unemployment rates for college
graduates suggest that these w~rkers have shifted their
career patterns in response to changes in demand
resulting from factors such as cyclical movements in the
economy or changes in national priorities. They likely
will continue to do so in the future. However, in this
situation, our country’s trained manpower is not put to
its fullest use. Prospective supply-demand conditions can
provide information by which individuals and training
programs of colleges and other institutions can be
adjusted to bring supply and demaund into better
balance. Manpower balances would result in the mexi-
mum utilization of trained manpower arid the maximum
of goods and services.

The demand for college trained manpower presented
in this bulletin reflects the Bureau of Labor Statistics’
basic model of the economy in 1980. As such, they are
influenced by the economic, political, and technological
assumptions underlying the Bureau’s model. Specifically,
the projections assume that:

The institutional framework of the economy will not
change radically through the 1970’s.

There will be full employment in 1980, with an
unemployment rate of 3 to 4 percent.

The international climate will be improved. The United
States will no longer be fighting a war, but the still
guarded relationship between major powers will permit no

O
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major arms xeduction. Defense spending, however, will be
reduced from the peak levels of the Viet Nam conflict.

Armed Forces sirength will return to approximately thc
pre-Viet Nam level.

Economic, social, technical, and scientific trends will
continue, including the values placed on work, education,
income, and leisure.

Fiscal and monetary policies and an active manpower
program will achieve a satisfactory balancc between low
unemployment rates and relative price stability without
reducing the long-term economic growth rate.

All levels of government will unite to meet a wide
variety of domestic requirements, but Congress will
channel more funds to State and local governments.

Estimates of future supply also are greatly influenced
by their underlying assumptions. For example, wage
differentials, social status of occupations, the availability
of training, the nature and extent of student financial
support, the length of training, and immigration laws all
affect the supply of workers in a particular occupation.
Specific assumptions underlying the supply projections
presented in this bulletin are:

Occupational status will have the same effect in causing
workers to enter specific occupations 2s in the past.

Trends in the propo of the ccllege age population
who attend college will continue.

Trends in the study patterns of college students will
continue.

Entry patterns of college graduates, by field of study, to
specific fields of work will continue.

Entry to fields of work by those other than new college
graduates including immigrants, upgraded workers, and
those reentering the labor force will continue.



Chapter 1.

Supnly

US. colleges and universities are expected to turn out
record numbers of graduates each academic year through
the 1970’s. The number of bachelor’s degrees awarded
between 1968 and 1980 will i1.-rease 48 percent and the
number of master’s and doctorates degrees will increase
even more rapidly, 95 percent and 117 percent, respec-
tively. In numerical terms, about 13.3 million degrees
are expected to be awarded between 1968 and 1980,
10.2 million bachelor’s degrees, 2.7 million master’s
degrees, and 400,000 doctor’s.

Not all recipients of degrees over the 1968-80 period
can be considered part of the effective new supply of
college educated workers in the year they receive their
degree. Most master’s and doctor’s degree recipients, for
example, are employed before receiving their advanced
degree, and therefore, are already counted in the existing
supply of college educated workers. Other new degree
recipients, especially at the bachelor’s level, delay entry
into the civilian labor force. Some continue their
education, others enter the Armed Forces, and some
women graduates become housewives.

R--2d on past empioyment patterns, about 9.3 of tne
13.3 millica new degree recipients will enter the civilian
labor force between 1968 and 1980. Bachelor’s deg:ze
recipients will constitute 8.4 million; master’s degree
recipients 900,000; and those wit.. docto-’s, 18,000.
Most persons who will receive degrees during this period
and enter the Armed Forces wi. have returned to
civilian life by 1980. Hence, the efi-:t of Viet Nam on
the supply of college graduates is assu~ied to be limited.

Besides new graduates, the supply of college-educated
workers betw:en 1968 and 1980 wiil be augmented by
persons who graduated before 1968 but were not in the
labor force in 1968. Most will H¢ housewives =zither
reentering or entering the labor force ior the first tim:.
Immigrants ar - <till another source of college trained
workers, oardcularly in medicinz. These sources are
expected o pr side 1.2 million addiz onal werkers with
4 years or more of college training. TF s num=er, added
to the availabl. new degree recipients, brings the wtal
from 1968 to 1280 to about 10.5 million,

Requirements

From 1968 to 1980, the need for workers v ith coliege

ERIC
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Supply and Demand for Workers Having Bachelor’s and
Advanced Degrees

degrees will stem from two sources: Growth in demand
and replacements for workers who die, retire, or leave
the labor force for other reasons.

Reflecting the continuing influence of many variables,
growth will te the major facto: nnderiying manpower
needs for college graduates. For example, a giowing
population will demand more bealth services resulting
in increased requirements for college trained workers.
Requirements for scientific and technically trained work-
ers will reflect the complexity of industrial production,
expanded housing requirements, and essential improve-
ments in urban renzwal and public ~ .asportation. In
addition, environmental pollution problems will create
new demands for scientists and engineers.

A college degree is necessary in many jobs once
performed by workers with less education. The propor-
tion of jobs requiring college degrees in professional,
technical, and kindred occupations is expected to
increase from about three-fifths to about two-thirds
between 1968 and 1580;' in management, this propor-
tion is expected to grow from one-fifth
one-third

NIy 0-80 period, these three factors—growth,
replacement, and rising entry requirements—indicate a
need for about 10.4 million graduates, 6.1 million for
growth, and 4.3 million for replacement.

The methods used to project occupational require-
ments in this bulletin make them an integral part of the
Bureau’s projections of Gross National Project and its
component distribution, industry output, and industry
employment levels. Very briefly, the occupational pro-
jections are developed by applying projected occupa-
tional composition patterns of industry to the projected
industry employment levels as well as by analyzing in
depth occupations as they relate to specific economic
indicators. For example, enrollments of pupils are used
tc develop projections of teacher requirements. Detailed
discussions of these methods are presenzed n Tomor-
row’s Manpower Needs, Volume 4, BLS Buliztin 1606,
February, 1969; Occupational Employment F -tterns for

*in many individual occupaticns within this major occupa-
tional group, only a small proportion have a college depree,
¢.g., draftsmen, engineering and scientist technicians, radio oper-
aSrs, and entertainers.
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1960 and 1975, BLS Bulletin 1599, Decenriber, 1968;
Projections 1970, BLS Bulletin 1536: and briefly in
“The United States Economy in 1980” Monthly Labor
Review, April 1970. )

Supply-demand outlook

Statistically, a rough balance between the supply and
demand for college educated personnel is indicated over
the 1970’s. Thus, after a long period, a turning point
may have been reached in recruiting adequate numbers
of highly trained workers. However, this picture does
not assure that all imbalances will be eliminated. Many
occupations have had shortages for years. An increased
supply of graduates offers the hope that the number of
students who enter each occupation will more closely
match job openings. Later, this bulletin lists several
occupations which may have imbalances unless correc-
tive measures are taken.

The inciaence of more college-trained workers in these
occupations could have an adverse effect on less edu-
cated workers. Those without a degree, for example,
could have difficulty advancing in occupations such as
engineering and accounting, achieving high-level manage-
ment positions, and obtaining work while completing
their education.

Effect on women

Changing demard-supply conditions in individual oc-
cupui. s may @ >t women in view of their increasing
labor force pasticipation and their narrow range of
occupations. For example, the anticipated adequate
supply of teachers in elementary and secondary schools
suggzsts that unless more women enter other high-
demand professions, the outlook for college educated

Q
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women may be less favorable than in the past.

In 1968, about 3.9 million women were employed in
the professions. This was a 43-percent increase over
1960, compared with a 35-percent increase for men. The
growth of professional women workers reflected cx-
panded employment in teaching, nursing, library science,
sociai and welfare work, and other careers staffed largely
by women.

Efforts to improve women’s reprasentation in other
professions including medicine, dentistry, law, engineer-
ing, the natural sciences, architecture, and college
teaching have had only limited success. For example, the
21,000 women physicians in 1968 were only about 7
percent of the nearly 300,000 in the country. Only
about 3 percent of the Nation’s lawyers, or the same
proportion as 15 years ago, are women. Engineering and
science have attracted relatively few women although
their participation in the natura! sciences is increasing.

Women have made some progress in employment in
the social sciences, psychology, health technology,
physical and occupational therapy, recreation, person-
nel, accounting, mathematics, and statistics.

Over the 1968—80 period, the number of women
graduates is expected to increase two-thirds or twice the
rate for men. Traditional “women’s” fields will not be
able to absorb this increase because about 2 out of every
5 women in professional and related jobs are elementary
or secondary school teachers. Through proper counsel-
ing, woinen can be made aware of this expected sharp
decli,.¢ in the proportion of new graduates who will be
needed in teaching. Some mayv enter social work,
chemistry, enginecring, or other shortage areas to help
achieve a supply-demand balance and improve their own
employment prospects. Unless women enlarge the rangs
of occupations, strong competition for jobs may de-
velop.

op)



Chapter II. Analysis of Supply-Demand in Selected Occupations Generally
Requiring A Bachelor’s or Advanced Degree for Entry

Different supply-demand conditions are in the offing
among individual occupations for the 1970’s, despite the
expected rough balance for college graduates as a whole.
The following statements present prospective supply-
demand conditions for several selected occupations if
current trends in patterns of study and entry to the
profession continue. These statements, therefore, are not
intended to forecast a shortage, surplus, or balance of
supply relative to demand, but to indicate prospective
imbalances if current trends continue.

The projections of degrees awarded used in this rcport
are those developed by the U.S. Office of Education. The
Office of Education’s projections assumes that enrollment

patterr  nd the propensity of students to study particu-
lar fic! sontinue trends experienced over the past
10 yeuss.

Engineers

Employment. Nearly 1.1 million engineers were em-
ployed in the United States in 1968. More than
half—about 580,000 in 1968—were employed in manu-
facturing industries. Within manufacturing, large num-
bers were employed in the electrical equipment, aircraft
and parts, machinery, ordnance, chemicals, instruments,
and fabricated metals product industries. About 300,000
engineers were employed in private nonmanufacturing
industries in 1968, primarily in construction, public
utilities, engineering and architectural services, and
business and management firms.

Federal, State, and local governmen’ agencies em-
ployed almost 150,000 engineers in 1968. Of these,
almost 60 percent were employed by the Federal
Government, priznarily the Department of Defense.
Engineers in State and local government were employed
primarily by highway and public works departments.
Educational institutions employed about 39,000 engi-
neers in 1968, in research as well as in teaching
positions. Relatively few (6,000) were employed by
nonprofit organizations.

Engineers are empluyed in every State. Within the
private industry sector, however, approximately two-
thirds are employed in only 10 States—California, New
York, Michigan, Ohio, Illinois, Pennsylvania, Texas, New
Jersey, Massachusetts, and Indiana. Engineers specializ-
ing in certain branches of the profession are concen-
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trated in particular industries that have unique patterns
of regional concentration. Aerospace engineers, for
example, are employed mainly in the aircraft and parts
industry which is concentrated in the Pacific region.

Projected Needs. Over the 1968-80 period, employment
requirements for engineers are expected to increase from
about 1.1 million to more than 1.5 million. This
40-percent increase represents a 2.9-percent annual rate
of growth,? compared with an average of 3.7 percent a
year from 1960 to 1968.

Among the factors underlying the anticipated increase
in demand for engineers are population growth ang the
resulting expansion of industry to meet the demand for
additional goods and services. More engineering time is
required to develop new products, industrial processes,
and increased automation. R & D expenditures are
expected to rise rapidly through the 1970’s although
more slowly than in the past. Increased research will
expand existing fields of work and initiate new areas.
One of the major fields to expand is pollution control.

More specific factors are expected to increase require-
mer:s in certain branches of engineering. Continued
rapid growth is expected for industrial engineers, for
example, because of the growing importance of scientific
management and safety engineering to reduce costs and
increase productivity. Increased requirements for civil
engineers reflect the giowing demands for housing,
industrial buildings, and highways; and w~rl- -elative to
urban living, such as improved water and sewage
cystems.

In addition to manpower needs of 430,000 fcr growth,
nearly 210,000 engineers will be nceded io replace ihose
who die, retire, or leave the labor force. Another
245,000 engineers will be required to replace those who
transfer to other occupations. Growth and replacement
needs are expected to total about 885,000, an average of
74,000 a year from 1968 to 1980.

Supply-demand. New graduates are the primary source
of new engineers. However, significant numbers come
from transfers from other occupations, including up-
;:aded technicians, reentrants into the labor force,

2A compound rate has been used throughout this report to
describe annual rates of growth.
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including those from the Armed Forces, immigrants, and
new graduates who did not major in engineering.

If past patterns of entry from nonengineering gradu-
ates corntinue, an average of 36,000 annually can be
expected between 1968 and 1980. Under this assump-
tion, only an average of about 38,000 new engineering
graduates would have to enter the profession annually to
meet requirements.

Followup studies indicate that only about 85 per-
cent of all new engineering graduates enter the pro-
fession. Based on this entry rate, an average of approxi-
mately 45,000 engineering graduates would be needed
annually to obtain 38,000 entrants.

In 1968, about 37,000 bachelor’s degrees were granted
ir engineering. To meet requirements, the number of
bachelor’s degrees granted annualiy in engineering over
the 1968-80 period wwill have to average about 21
percent above 1968 levels. From 1968 to 1980 the U.S.
Office of Education estimates the average annual num-
ber of bachelor’s degrees in engineering will be about 14
percent above 1968 levels. Thus, based on past patterns
of study and entry to the profession, the supply of
engineers would fall slightly short or at best barely meet
the need.

Women. In 1968 women engineers,constituting less than
1 percent of all workers in the profession, numbered
annroximately 8,000. Although employed in virtually all
v waaches of engineering, most women are employed as
1321 inqustrial or electrical engineers.

‘rout 210 women, almost 50 perceni more than the
number in 1960, received bachelor’s degrees in engineer-
ing in 1968. This growth, however, has not kept pace
with the increase in all bachelor’s degrees awarded to
women.

Chemists

Employment. Chemistry is the largest field of employ-
ment in the physical sciences. Approximately 130,000
chemists were employed in the United States iri 1968.
More than 70 percent—~over 90,000 in 1968—were
employed by private industry. The major industrial
employer of chemists, the chemicals manufacturing
industry, employed over 45 percent of those in private
industry. Relatively large numbers of chemists also were
employed in industries manufacturing food, instruments,
rubber, petroleum, paper, electrical cquipment, textiles
and apparel, and primary metals products. Independent
laboratories, consulting firms, and distributors of chemi-
cals, pharmaceutical, food, and petroleum products also
employed significant numbers.

In 1968, nearly 24,000 chemists did research and
teaching in colleges and universities. Government
agencies—Federal, State, and local-employed about
12,000. About three-fourths of these worked in Fed-
eral Government agencies, chiefly the Departments of

6

Defense; Health, Education, and Welfare; Agriculture;
and Interior. Only about 3,000 chemists worked for
State and local governments, primarily in agencies
concerned with health or agriculture. A small number,
about 2,000 in 1968, worked for nonprofit research
organizations.

Chemists are employed in all States, in small as well as
large cities. Nearly one-fifth of all chemists, however,
were located in four metropolitan areas—New York,
Chicago, Philadelphia, and Newark. About half worked
in the six States of New York, New Jersey, California,
Pennsylvania, Ohio. and Illinois.

Projected Needs. Over the 1968-80 period, employme-.t
requirements for chemists are expected to increase 56
percent from approximately 130,000 to slightly over
200,000. This 3.8-percent annual rate of growth is faster
than the 3.5-percent from 1960 to 1968.

Chemists will be required in increasing numbers for R
& D, the activity of nearly half of all chemists
Expenditures for R & D will probably continuz to rise,
although more slowly than in the past. Resulting from
reszarch are jobs for chemists in types of work such
as in the manufacture of products including plastics,
manmade fibers, drugs, fertilizers, and high energy and
nuclear fuels for m.issiles and rockets. Combating air and
water pollution should also be a rapidly growing field for
chemists.

The number of college and university chemistry
teachers is projected to at least double by 1980 because
of the large increase in enrollments expec.ed through the
1970’s. The greatest demand w:!! be for those having Ph.
D. degrees; many positions especially in 2-vear colleges
will be filled by chemists who have only the master’s
degree,.

In addition to manpower needs of over 70,000
resulting from increased requirements, nearly 80,000
chemists will he required to replace those who die,
retire, or transfer. Between 1968 and 1980, openings
resulting from both growih and teplacements are thus
expected to total more than 150,000, an average of
almost 13,000 a year.

Supply-demand. Annual requirements for chemists may
be met by persons who shift to chemistry from other
occupations; from persons not in the labor force,
including housewives and those in the Armed Forces;
from immigrants; from new college graduates who did
not major in chemistry; as well as new college graduates
majoring in chemistry. If the past patterns of entry to
chem’stry—new graduates and others—continue, then
approximately 17,000 bachelor’s degree graduates in
chemistry would be needed annually to meet projected
requirements.

In 1968, about 10,800 bachelor’s degrees were granted
in chemistry. To meet requirements, the number of
bachelor’s degrees granted annually in chemistry will
have to average almost 65 percent above 1968 levels.

8



From 1968 to 1980 the U.S. Office of Education
estimates the average annual number of bachelor’
degrees in chemistry will be about § percent above 1968
levels. Thus, based on past patterns of study and entry
to the profession, the supply of chemists is expected to
fall short of demand.

Women. Women chemists representing less than 10
percent of all workers in the profession, numbered
approximately 10,000 in 1968. Chemistry is the largest
field of employment for women in the physical sciences.

In 1968, about 1,900 women or 22 percent more than
the 1,580 awarded in 1960, received bachelor’s degrees
in chemistry. This increase has not kept pace with the
growth in all bachelor’s degrees awarded women over the
1960-68 period, nor with the total number of degrees
awarded in chemistry over the same period.

Physicists

Employment. More than 45,000 physicists were em-
ployed in the United States in 1968. Almost 18,000
were employed by private industry; half of these worked
in the electrical equipment, ordnance, chemicals, and
aircraft and parts industries. Commercial laboratories
and independent research firms employed more than a
fourth of those in private industry.

In 1968, about 20,000 did research or taught in
colleges and universities. Federal Govermmnent agencies

employed 6,500, nearly three-fourths in the Department

of Defense. Significant numbers of physicists also were
employed by the National Burcau of Standards and the
National Aeronautics and Space Administration. More
than 1,500 physicists worked for nonprofit crganiza-
tions.

Physicists are concentra.ed in those areas having
industrial concentrations and large colleges and univer-
sities. Nearly one-fourth were employed in four metro-
politan areas~Washington, D.C., Boston, New York, and
Los Angeles-Long Beach. About one-half of the total
were employed in only six States—Califc:nia, New York,
Massachusetts, Pennsylvania, Illinois, and Ohio.

Projected needs. Over the 1968-80 period, employment
requirements for physicists are expected to increase
about 64 percent, from more than 45,000 to slightly
over 75,000. This 4.2 percent annual rate of increase is
substantially slower than the 5.9 percent between 1960
and 1968.

Physicists will be requized in substantial numbers to
perform complex research and development. They have
made substantial contributions to scientific progress in
recent years in such areas as nuclear energy, electronics,
communications, and aerospace and are expected to
continue to do so. Expenditures for R & D will continue
to rise, although more slowly than in the past. Also, there
probably will be a strong demand for physicists to teach.
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In addition to manpower needs of almost 30,000 re-
sulting from increased requirements, about 26,000 will
be required to replace those who die, retirc, < transfer
to other fields of work. Thus, manpower needs will
total more than 55,000, an average of 4,600 a year.

Suppiy-demand. New graduates of p! sics curriculums
are the major source of supply of new physicists. How-
evei, many entrants also are derived from graduates who
did not major in physics; from immigrants; from persons
reentering the labor force, including housewives and
those in the Armed Forces; and from persons employed
in other occupations.

If past patterns continue in the number of entrants
from other than new graduates with degrees in physics,
only about 3,600 physics graduates would have to enter
the field each year on the average over the 1968-80
period. For 3,600 new physics graduates to enter the
profession annually, however, many more will have to
obtain bachelor’s degrees. Followup studies indicate that
less than one-half of al! persons who receive bachelor’s
degrees in physics eventually enter the occupation.
Based on past patterns of entry, therefore, approxi-
maiely 8,000 physics graduates would be needed annu-
ally to meet projected requirements.

In 1968, about 5,000 bachelor’s degrees were granted
in physics. To meet requirements, the average number of
bachelor’s degrees granted annually in physics will have
to be about 60 percent above 1968 levels. From 1568 to
1980, the U.S. Office of Education estimates the average
annual number of bachelor’s degrees in physics will be
less than 3 percent above 1968 levels. Thus, based on
past patterns of study and entry to the profession, the
supply of physicists is expected. to fall short of demand.

Women. In 1968 approximately 1,500 women
physicists—about 3.5 percent of total—were employed in
research or teaching.

in 1968, about 290 women received bachelor’s degrees
in physics representing about 6 percent of the total. This
represents an increase of almost 75 percent over the 168
physics degrees awarded to women in 1960, compared
with an increase of only 19 percent in the total number
of bachelor’s degrees awarded in physics. Over the same
period, however, the total number of bachelor’s degrees
awarded to women more than donbled.

Life scientists

Employment. In 1968, approximately 168,000 per-
sons were employed as life scientists in the United
States. Of these, about 48,000 were agricultural scien-
tists, more than 66,000 were biological scientists, and
about 54,000 were medical scientists.

In 1968, 56 percent of all life scientists were employed
by colleges and universities. Medical schools and asso-
ciated hospitals employed particularly large numbers of
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those. State agricultural colleges and agricultural experi-
ment stations employed sizeable numbers of agrono-
mists, horticulturists, and other agricultural related
specialists.

Federal Government agencies employed nearly 26,000
life scientists in 1968, primarily in the Department of
Agriculture. The estimated 19,000 life scientists em-
ployed by State and local government agencies in 1968
were mostly fish and wildlife specialists, microbiologists,
and cntomologists working in the areas of conservation,
plant breeding, and in the detection and control of
discases.

Nearly 25,000 life scientists worked in private industry
in 1968. Among the major industrial employers were
manufacturers of pharmaceuticals, industrial chemicals,
and food products. Almost 5,000 were employed by
nonprofit foundations and privately financed researcii
organizations.

Although life scientists are employed in all States,
ncarly two-fifths were located in only five States—
California, New York, Pennsylvania, Illinois, and Mary-
land. About 1 of every 10 life scientists were located in
only two metropolitan areas—Washington, D.C. and New
York, N.Y.

Projected needs. Employment requirements for life sci-
entists are expected to increase 41 percent from about
168,000 to almost 238,000 over the 1968-80 period.
This annual growth rate of 2.9 percent is slower than in
the 1560-68 period when employment increased 7.0
percent a year. Much of the past growth can be traced to
increased requirements in ccileges and universities.
Causes for increasirg employment have been twofold—
the rise in enrollments and the extensive growth in
research.

One major factor which will contribute to the increase
in employment of life scientists is the anticipated growth
in medical research sponsored by the Federal Govern-
ment and voluntary health agencies, including those
supporting research on heart disease, cancer, and birth
defects. Increased research in relatively new areas such as
space Dbiology, environmental health, and biological
oceanography also will require more life scientists.

Increased expenditures for R & D by private industry
also will increase the demand. Furthermore, more
stringent health standards of the Federal regulatory
agencies are likely to demand additional life scientists in
private industry for research and testing before new
drugs and chemicals are made available to the public.

Larger college and university enrollments expected
during the 1970’s will also increase requirements for life
scientists, primarily for those he!ding the Ph. D.

In addition to manpower needs of almost 70,000
resulting from growth of the profession, nearly 50,000
life scientists will be needed to replace those who die,
retire, or leave the labor force and another 63,000 life
scientists for those who transfer to other occupations.
Manpower needs for both growth and replacement are
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thus expected to total over 180,000 an annual average of
15,000 over the 1968-80 period.

Supply-demand. New college graduates with majors in
the life sciences are the major source of supply of new
life scientists. However, a substantial portion of the
supply of life scientists comes from new graduates who
did not major in the life sciences, from transfers from
other occupations, from immigrants, and from persons
not in the labor force, including those in the Armed
Forces.

If past patterns of entry to the life sciences of workers
other than new graduates having degrees in life science
were to continue, and if the proportion of new graduates
entering the field continue as indicated by followup
studies, approximately 15,000 life science graduates
would be needed annually to meet projected require-
ments.

In 1968, about 42,000 bachelor’s degrees were granted
in the life sciences. To meet requirements, the number
of bachelor’s degrees granted annually in the life sciences
could be as much as two-thirds below 1968 levels.
Projections developed by the U.S. Office of Education
show the average annual number of bachelor’s degrees in
the life sciences increasing by about 34 percent above
1968 levels over the 1968-80 pcriod. Thus, a more than
adequate supply of life scientists should result if
students continue to elect these fields in the same
proportion as in the past. Many graduates who would
like to be life scientists will probably have to work in
other fields.

Women. Women represented about 10 percent of the
estimated 168,000 life scientists employed in 1968.
Although employed as agricultural, biological, and medi-
cal scientists, most women worked as either biological or
medical scicntists.

In 1968, more than 9,500 or 20 percent of all
bachelor’s degrees in the life sciences were granted to
women. This is an increase of about 125 percent over
the 4,200 life science degrees awarded to women in
1960 compared with the 75 percent increase in the
total number of bachelor’s degrees in the life sciences.

Geologists and geophysicists

Employment. Approximately 30,000 geologists and
geophysicists were employed in the United States in
1968. Almost three-fifths of the total were employed by
private industry, primarily by mining and independent
consulting firms.

Approximately 2,800 geologists and geophysicists
were employed by Federal Government agencies in
1968, chiefly by the Department of the Interior in the
U.S. Geological Survey, the Bureau of Mines, and the
Bureau of Reclamation. State agencies employed slightly
over 1,000. Some worked on surveys conducted in
cooperation with the U.S. Geological Survey.



In 1968, colleges and universities employed about
8,000 geologists and geophysicists both in teaching and
research. A few members of these professions worked
for nonprofit research institutions and museums.

Geologists and geophysicists generally work in areas
having rich mineral deposits. In 1968, nearly half were
located in only five States—Texas, California, Louisiana,
Colorado, and Oklahoma. Some employed by American
firms are assigned to work in foreign countries.

Projected Needs. Over the 1968-80 period, employment
requirements for geologists and geophysicists are expected
toincrease from approximately 30,000 to almost 36,000.
This increase of 20 percent represents a substantially
slower annual rate of growth, 1.6 percent, than in the
1960-68 period when employment increased by an aver-
age of 6.1 percent a year.

An increasing population and continued emphasis on
industrial growth will require petroleum, minerals, and
fresh water resulting in increased requirements for
geologists and geophysicists. These workers will be
needed to devise techniques for exploring deeper within
the earth’s crust, both onland and under the sea, and to
work with engineers to develop more efficient methods
of recovering natural rescurces.

Space-age activities such as the exploration of the
outer atmosphere and the analyses of surface conditions
on the moon and other planets also will require
additional geologists and geophysicists.

In addition to manpower needs of slightly over 6,000
resnlting from increased requirements, about 16,000
geologists and geophysicists will be required to replace
those who die, retire, or transfer to other fields. From
1968 to 1980, manpower needs for both growth and
replacement are thus expected to total over 22,000, an
average of 1,800 a year.

Supply-demand. After allowances are made for entrants
from new college graduates who did not major in
geology and geophysics; from immigrants; from persons
not in the labor force including housewives and those in
the Armed Forces, and from persons employed in other
occupations, fewer than 1,000 new geologists and
geophysicists graduates would have to enter the profes-
sion annually to meet requirements. For this number to
enter the profession annually, however, many more will
have to obtain bachelor’s degrees. Fewer than one-half
of all persons who receive degrees in geology and
geophysics enter the profession, based on past patterns
of entry. Approximately 2,100 geology and geophysics
graduates would, therefore, be needed annually to meet
projected requirements.

In 1968, about 2,100 bachelor’s degrees were granted
in the earth sciences. To meet requirements, the average
number of bachelor’s degrees granted annually would
have to remain at 1968 levels. From 1968 to 1980, the
U.S. Office of Education estimates the average annual

decline more than 7 percent from 1968 levels. Thus,
based on past patterns of study and entry to these
professions, the supply of geologists and geophysicists is
expected to fall slightly short of demand.

Women. Only about 3 percent of the approximately
30,000 geologists and geophysicists employed in 1968
were women. They worked for educational institutions
or government agencies; very few were employed in
private industry.

In 1968, women received 225 or 11 percent of the
bachelor’s degrees awarded in the earth sciences. This
represents an increase of about 190 percent over the 80
earth science degrees awarded to women in 1960. Over
the same period, the total number of bachelor’s degrees
awarded in the earth sciences declined 17.5 percent.

Mathematicians

Employmen:. Almost 70,000 men and women were
employed as mathematicians in 1968. More than half—
over 36,000—-worked in private industry, primarly in
independent research and development firms, and in the
ordnance, machinery, aircraft, electrical equipment, and
chemicals industries. Insurance companies employed a
significant number as actuaries.

In 1968, nearly 25,000 mathematicians worked for
colleges and universities; 4,800 for the Federal Govern-
ment, mostly in the Department of Defense; and small
numbers for State and local governments and nonprofit
organizations.

Mathematicians are employed in all States. However,
they are concentrated in those States having large
industrial concerns and sizeable college and university
enrollments. Over half of the total were found in only
seven States—California, New York, Massachusetts,
Pennsylvania, illinois, Maryland, and New Jersey. Nearly
one-fourth were located in just three metropolitan
areas—New York, N.Y.; Washington, D.C.; and Los
Angeles-Long Beach, Calif.

Projected Needs. Over the 1968~80 period, employment
requirements for mathematicians are expected to in-
crease 60 percent from almost 70,000 to about 110,000.
This 4.0-percent annual rate of growth is substantially
slower than the 1960-68 period when employment
increased an average of 9.4 percent a year.

A strong demand for mathematics in teaching and
research positions is expected in colleges and univer-
sities. The number of mathematics majors and students
majoring in otner fields but taking mathematics courses
are expocted to increase sharply. Over 50 percent of the
growth requirements in the profession will result from
the anticipated expansion in colleges and universities.

Mathematicians also will be required in substantial
numbers to solve complex R & D problems in engineer-
ing, natural and social science, military sciences, opera-

@ 1mber of bachelor’s degrees in the earth sciences wj‘li tions research, and business management. Such work
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fequires a high degree of mathematical Competence,
familiarity with electronic computers, and a broad
knowledge of one of these fields of application,

In addition 1o manpower needs of almost 42,000
resulting from increased requirements, nearly 60,000
mathematicians wil] be required to replace those who
die, retire, or transfer to other fields of work. Over the
1968-80 period, openings resulting from growth and
replacement are expected to total more than 100,000,
an average of about 8400