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Chapter 13.
Employment Projections

as devel oped medium- to long-term (10 years ahead)
projections of likely employment patternsin the U.S.
economy. Sincethe early 1970s, projections have been pre-
pared on a 2-year cycle. The projections cover the future
size and composition of the labor force, aggregate economic
growth, detailed estimates of industrial production, and in-
dustrial and occupational employment. The resulting data
serve the many users who need information on likely pat-
terns of economic growth and their effects on employment.
Theinformation on future empl oyment opportunities by oc-
cupation, for example, isused by counselors, educators, and
others helping young persons choose a career, and by offi-
cials who plan education and training programs.

F?r more than 35 years, the Bureau of Labor Statistics

Projection Procedures

Over theyears, the procedures used to devel op the projec-
tions have undergone many changes as new data series be-
came available and economic and statistical toolsimproved.
Since the late 1970s, however, the basic methodology has
been relatively unchanged. The procedures have centered
around projections of an interindustry or input-output model,
which determines the chain of indirect job requirements as-
sociated with the production needsissuing from several pos-
sible scenarios.

Projecting employment in industry and occupational de-
tail requires an integrated projection of the total economy
and its various sectors. The BLS projections are devel oped
in a series of six steps, each of which is based on separate
projection procedures and models, and various related as-
sumptions. Thesesix steps, or system components, deal with:

* The size and demographic composition of the labor

force.

* The growth of the aggregate economy

¢ Final demand or gross domestic product (GDP) subdi-
vided by consuming sector and product

¢ |Interindustry relationships (input-output)
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¢ |Industry output and employment

¢ Occupational employment

These components provide the overall analytical frame-
work needed to devel op detailed employment projections (see
chart 1). Each component is solved sequentially, with the
results of each used as input for successive components and
with some results feeding back to earlier steps. Within each
step, many iterations are made to ensure internal consis-

tency as assumptions and results are reviewed and revised.

Labor force

The future size and composition of the labor forceis de-
termined by projections of the age, sex, and racial composi-
tion of the population and by trendsin labor force participa
tion rates—the percent of the specified group in the popula-
tion who will be working or seeking work. The population
projections, prepared by the U.S. Bureau of the Census, are
based on trends in birth rates, death rates, and net migra-
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tion. With the population projectionsin hand, BLS analyzes
and projects changes in labor force participation rates for
approximately 130 age, sex, and race or Hispanic origin
groups.

Projections of labor force participation rates for each
group are developed by first estimating a trend rate of
change, usually based on participation rate behavior during
the prior 8-year period. Second, the rate is modified when
the time-series projections for the specific group appear in-
consistent with the results of cross-sectional and cohort
analyses. This second step ensures consistency in the pro-
jections across the various demographic groups. Finally,
the size of the anticipated labor force is calculated by mul-
tiplying the labor force participation rates by the popula-
tion projections.

Aggregate economic growth

The second phase of the BL S projections process devel -
ops projections of the gross domestic product (GDP) and
the major categories of demand and income. These results
provide aggregate measures that are consistent with each
other and with the various assumptions and conditions of
the projections scenarios. The values generated for each
demand sector and subsector are then used in the next phase
in developing detailed commaodity purchases for persona
consumption, capital formation, foreign trade, and govern-
ment.

Recent projections have been based on amacroeconomic
model developed by Data Resources, Inc. This model has
approximately 340 behavioral equations, which represent
the key relationships influencing the growth and composi-
tion of the U.S. economy. The model is driven by a set of
nearly 300 exogenousvariables, which are specified by BLS
and together define aparticular growth scenario for the U.S.
economy.

Final demand

The BLS projection procedure then moves from the ag-
gregate to the industrial level. For the industry output pro-
jections, the economy is disaggregated into approximately
180 sectors , encompassing all U.S. economic activity, both
public and private. The framework for this procedureisthe
set of input-output accounts of the United States which pro-
vides detailed information on the purchases of commodi-
ties, both by final users and by industries for use in produc-
ing other goods and services. The goa of this stage of the
projectionsis to produce aforecast of final expenditures for
each of the commodity sectors in the input-output table.

1The number of sectors may vary from one projection study to the next
depending on data availability.
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Final demand is one way to view GDP; it is GDP distrib-
uted among final users, broadly categorized into four groups:

* Personal consumption expenditures (PCE)
* Business investment

* Foreign trade

* Government purchases

PCE represents demand on the part of persons and non-
profitinstitutions serving individuals. Rent and the imputed
rental value of owner-occupied dwellings are included in
this category, but the actual purchase of dwellingsis classi-
fied as investment. Investment includes both fixed capital
goods-the purchase of durable equipment and structures by
business and nonprofit institutions-and the value of changes
in businessinventories of raw materials, semifinished goods,
and finished goods. Purchases by persons of owner-occu-
pied and rental structures are also included here. Foreign
trade includes both exports and imports of goods and ser-
vices. Government demand is defined as the goods and ser-
vices purchased by all government units-local, State, and
Federal. It includes employee compensation, but does not
includetransfer payments, interest payments, grants, or sub-
sidies, all of which are accounted for under personal con-
sumption expenditures or other categories of demand.

Final demand, along with intermediate flows of goods
and services among industries, determines total output at
the commodity and industry level of detail. Industry out-
put, in turn, is the key determinant of employment require-
ments. Projections of demand are, therefore, akey element
in the system since variations in the structure of the de-
mand for goods and services, combined with changesin the
means of producing these goods and services, results in
changing patterns of employment demand in future time
periods.

To project final demand, the same kinds of judgments
and assumptions are made as those that enter into the
macroeconomic model. For example, demand for residen-
tial construction at thetotal level depends heavily on demo-
graphic and incomeforecasts. Breaking total residential con-
struction down into the components of single-family, multi-
family, and mobile homes depends on the same determin-
ing variables. Judgments are also made with regard to the
effect of technological devel opments-such ascomputersand
robots-on the mix of investment goods as well as on pur-
chases by other components of final demand.

The initial projections of the various categories of final
demand generated by the macroeconomic model provide a
starting point for the analysts, who review all aspects of
demand to ensure that the model s remain balanced and con-
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sistent throughout the development of a new set of projeéa converting goods expenditures from purchasers to pro-
tions. Although the four basic types of final demand, perducers value. This entails separating the producer or plant
sonal consumption expenditures, foreign trade, investmentalue of the commodity from the distribution and transpor-
and government spending, are subject to different procedurdstion activities (margins) needed to deliver it to the final
they have, for the most part, two basic steps in commortonsumer. Thus, the value of each category of final expen-
First, the detail available from the macroeconomic model igliture is ultimately allocated to one or more commodities
further disaggregated. For example, the 18 personal spenand, where appropriate, to the trade and transportation sec-
ing categories are expanded to approximately 80 more déors.
tailed product categories. The su@or sums) of the more The demand bridge table provides the crucial link be-
finely detailed estimates is then compared with the controlsveen the functional view of the economy embedded in the
from the macroeconomic model and one or both is adjustechacroeconomic model and the sectoral view needed to de-
There is considerable flexibility in terms of how to reconcilevelop industrial and occupational employment projections.
the competing estimates and the actual procedure used vatewever, before the analyst can make use of the detailed
ies. Second, for each of the detailed categories of final ddsridge tables, the expenditure data from the macroeconomic
mand, a projected distribution by commodity (bridge tablemodel must be disaggregated to match the product detail of
is estimated and used to allocate spending to commotlitieshe bridge tables. This is done differently for each of the
Final demand is always expressed on a product, or conmajor demand categories. In addition, the specific proce-
modity, basis. The translation from commodity demand talures used may vary from one projection study to the next as
industry output takes place at a later stage of the projecesearch leads to improved data and models.
tions. The basic procedure can be summarized in the fol-
lowing relationship: Input-output
Estimating the intermediate flows of goods and services
e=Gc in the economy required to produce the GDP is the next
stage of the BLS projections process. By definition, GDP
where reflects only sales to final purchasers. Intermediate material
inputs, such as the steel incorporated into automobiles, are
e = vector of final demand by commodity sector not explicitly reflected in the GDP estimates. Therefore, to
derive an estimate at the industry level of the employment
¢ = vector of final demand by product type and capital necessary to produce a given level of GDP, it is
first necessary to translate that GDP to a total output con-
G = bridge table in which each column contains the allo-cept. An input-output model provides just such a translation
cation of a product type to commodities in percent and, at the same time, allows BLS analysts to explicitly take
terms. into account other expected phenomena, such as technologi-
cal changes, shortages or surpluses, or any other factors
The projected bridge tables (G) reflect such factors awhich affect the production process.
expected changes in technology, consumer tastes or buying The BLS input-output model consists of two basic matri-
patterns and the industrial composition of exports. They alees for each year, a “use” and a “make” table (expressed in
low the analyst to provide for shifts in the commodity makeupoefficient form). The “use” table, the principal one, shows
of a given demand category. The operative principle in thithe purchase of commodities by each industry as inputs into
procedure is to begin with the most detailed demand estits production process. In coefficient form each column of
mates possible. Generally, more detailed demand categthis table shows the pattern of commodity inputs per dollar
ries are composed of a smaller number of commodities makf industry output. Projecting this table must take into ac-
ing the resultant bridge coefficients more stable. Havingount the changes in the input pattern or the way in which
the data at this level of detail also allows more precise adjoods or services are produced by each industry. In general,
justment for changes in technology, tastes and other strutwo types of changes in these input patterns are made in
tural factors. The bridge table also serves a second functiaeveloping a future input-output table: (a) those made to the

inputs of a specific industry (as, for example, the changes in

? The U.S. National Income Accounts have recently adopted a chai
weighted Fisher index to calculate real aggregates. In this system the detr]hJJUtS in the pUbIIShmg IndUStry) and, (b) those made to

do not necessarily add to their higher level aggregates creating special prdbl€ iNputs of a specific commodity in all or most industries
lems for balancing the detailed demand submodels with the macroeconon(as for example increased use of business services across a

con3tro|s The principal of forcing consistency, however, is the same. wide spectrum of mdustrles) The “make” table shows the
In some cases, such as exports of goods and services, no further disag

re
gation of the macroeconomic controls is done and the projection procedu %@mmomty output of each industry. It allocates commodity
consists of only the second step. output to the industry to which it is primary and to all other
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industries where the commodity is produced as a secondalmpurs for self-employed and unpaid family workers are then

product. In coefficient terms this table shows the industriatalculated by applying their estimated annual average weekly
distribution of production for each commaodity. Unlike the hours to their levels. Finally, total hours for each industry is

“use” table the “make’ table is generally held constant oderived by summing wage and salary and self-employed
changed very little over the projection period. and unpaid family worker hours.

Once projected values of the “use” and “make” relation- The results produced by these procedures together with
ships are available the projection of commodity demand dendustry output provide a measure of labor productivity.
veloped in preceding steps is converted into a projection dimplied rates of change in productivity are examined closely
domestic industry output using the following relationship: for consistency with historical trends. At the same time at-

tempts are made to identify industries which may be ex-
g=D(l - BD)'e pected to deviate from past behavior because of changes in
technology, demand, or other factors. Where appropriate,
where, changes to the initial employment estimates are made either
by modifying the employment demand relationships them-
selves or by modifying results from earlier steps of the pro-
B = “use” table in coefficient form jections process.

g = vector of domestic industry output by sector

D = "make” table in coefficient form
Occupational employment
The technique used to develop the occupational employ-
e = vector of final demand by commodity sector ment projections is based on an industry-occupation matrix
showing the distribution of employment for over 250 indus-
This particular formulation assumes that industries protries and 500 detailed occupations. Occupational staffing
duce their primary and secondary products using the sanpatterns for the industries are based on data collected by
technology, the industry technology assumption. This mearfState employment security agencies and analyzed by BLS.
that the technology of industries as expressed in the “uséi coefficient terms this table represents industry staffing
table is independent of the commodity distribution of theirpatterns where each column represents the occupational dis-

| = identity matrix

output. tribution of employment in a specific industry. The change
in occupational requirements is seen as being jointly deter-
Industry employment mined by shifts in these coefficients and by the structure of

Industry employment is projected in both numbers of jobsndustrial employment developed in the preceding step.
and hours for both wage and salary workers and the self- Because staffing patterns of industries may change over
employed. Projections are developed according to the fotime, the projection method must account for such shifts.
lowing procedure implemented for each industry. This is done in a series of steps. First, historical data are

The demand for wage and salary hours is projected usingviewed to identify trends. Factors underlying these trends
an estimated equation derived from the first order condiare then identified through analytical studies of specific in-
tions of a constant elasticity of substitution production funcdustries and occupations, technological change, and a wide
tion modified to include a time variable. This equation re-variety of other economic data. Finally, judgments are made
lates an industry’s labor demand to its output, its wage ratas to how the pattern will change in the future. Factors un-
relative to its output price, and a time trend. Annual averderlying this change are numerous, including technological
age weekly wage and salary hours per job are then estimatdevelopments affecting production and products, innovations
as a function of time and the unemployment rate. The pran the ways business is conducted, modifications of organi-
jection of average hours is then used to convert the projezational patterns, responses to government policies, and de-
tion of wage and salary hours into jobs. cisions to add new products and services or stop offering old

The number of self-employed and unpaid family workersones.

(SEUFW) is derived by first extrapolating the logit of the  Some expected trends may not be evident in the histori-
ratio of the group to the total for each industry as a functiowal data. For example, an analysis of the past would not
of time and the unemployment rate. The extrapolated ratipoint toward the future impact of robots on staffing because
is then used to derive the level of self-employed and unpaithis technology has not been used much in most industries.
family workers from the number of wage and salary jobs byHowever, robots are expected to have a significant impact
first calculating the total number of jobs and then subtracten some occupations, especially in the automobile and simi-
ing the number of wage and salary jobs from the total. Thiar assembly industries. Information of this nature is identi-
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fied in studies conducted by the BLS Office of Productivitycess at BLS converges to an internally consistent set of em-

and Technology as well as other research-oriented orgarployment projections across a substantial number of indus-

zations. tries and occupations. Although changes introduced at this
The change projected for a specific occupation may bstage are somewhat difficult to quantify in terms of their

small, moderate, or significant; the precise percentage réfluence on the final result and may be quite subjective,

flects the judgment of the staff members based on the analhey are, nonetheless a very important component of the

ses described above that relate to that occupation. In geoverall projection effort.

eral, changes in coefficients averaging about 10 percent are

considered to be small; changes of 20 percent are moderate; ]

and changes of 30 percent or more are considered to be sig- Assumptions

nificant. Documentation released with the projections pro-

vides detail on the assumptions developed for each of the BLS makes many underlying assumptions to carry out

occupations for which changes to the base-year coefficientbe projection process. The projections themselves should

are made. be considered as likely outcomes in light of the assumptions.
Once projected staffing patterns are available they arkirst, assumptions are made concerning general economic

used to allocate each industry’s projected employment tor social conditions. Recent projections, for instance, have

detailed occupations. These estimates can then be summisdluded the following assumptions:

across industries to yield total employment for each detailed

occupation as follows: * Work patterns will not change significantly over the
projection period; for example, the average workweek
o=Sl will not change markedly;
where, * broad social and educational trends will continue;

o = vector of wage and salary employment by occupation

there will be no major war;
| = vector of wage and salary employment by industry

there will not be a significant change in the size of the

S = staffing pattern matrix in which each column con- Armed Forces; and
tains the allocation of industry employment to occupa- e fluctuations in economic activity due to the business
tions In percent terms. cycle will continue to occur.

The estimates described above relate only to wage and The assumptions that fall into this first major category
salary employees. Other classes of workers, primarily theave both an overall and a particular effect. For example,
self-employed, are analyzed separately. They are then coitite assumption that social trends will continue implies that
bined with wage and salary workers to produce a forecast ofur society will continue to provide for the education of the

total occupational demand for the United States. young in a way which is broadly similar to current prac-
tices. This would be considered the overall effect. The par-
Final review ticular effect of this assumption would be to influence the

An important element of the projection system is its com{projected level of local government expenditures for educa-
prehensive structure. To ensure the internal consistency tén and, consequently, the demand for teachers.
this large structure, the BLS projection procedure encom- Second, BLS analysts try to identify factors which in the
passes detailed review and analysis of the results at eaphst have exerted a strong influence on the structure of em-
stage for reasonableness and for consistency with the resufi®yment. Once such factors have been identified, a judg-
from other stages. For example, the close relationship be&rent is made as to whether those factors will continue to
tween changes in staffing patterns in the occupational modkave a similar influence in the future. Conversely, analysts
to changes in technology is also an important factor in dety to identify new or emerging forces which may prove im-
termining industry labor productivity. Specialists in manyportant in future years. Every attempt is made to document
different areas from inside and outside the projection grouhese types of assumptions and to indicate how they might
review all of the relevant results from their particular per-influence future employment growth.
spective. In short, the final results reflect innumerable in- During the 1970s and early 1980s, for example, employ-
teractions among staff members who focus on particular seoient of cashiers in retail stores grew at the expense of other
tors in the model. Through this review, the projection prosales occupations as these stores centralized their cashier

U.S. Department of Labor, Bureau of Labor Statistics ~ 126 http://stats.bls.gov/hom/homch13.pdf



http://stats.bls.gov/hom/homhome.htm
http://www.dol.gov
http://stats.bls.gov
http://stats.bls.gov/hom/homhome.htm
http://www.dol.gov
http://stats.bls.gov

BLS Handbook of Methods, April 1997

services. This factor, in the judgment of BLS economistspf projections. Once the target year is reached, BLS evalu-
will no longer cause changes in the types of workers retadltes the projections to determine what changes in assump-
stores hire because the shift to centralized cashier operdens or models would have made them more accurate. Know-
tions in the stores has been completed. ing the sources of errors helps improve the projection pro-
Finally, BLS economists set ranges of acceptability forcess. It also highlights for users the imprecise nature of
variables normally considered as results of the various pranaking statements about future economic conditions, indus-
jection methods, such as the level and rate of growth of redlial activity, or employment growth and provides some
gross national product (GDP), the unemployment rate, thempirical basis for attaching subjective probabilities to the
rate of growth of labor productivity, and other key results ofresults of current projection studies.
the various stages of the projection process. The purpose is
to ensure consistent results rather than to impose absolute
levels on the various items involved. With these three classes
of assumptions in mind, BLS economists then specify three
alternative projection scenarios, a low, moderate, and high

level of projected economic activity. By offering three SCe'I%\rge amount of specialized data, much of which is assembled

e poecions Lo Seec Mspecily for s purpose. On the othr and,a of e
P P ta used originates in existing general purpose statistical

own notions of future economic potential. surveys and programs. The job of BLS in this case is to
adapt these sources to the particular needs of the forecasting
system and, most importantly, to meld them into a coherent
overall picture of the industrial and occupational structure
o ) ) ) of the economy
The projections are first published in thenthly Labor The data requirements of the system fall into four broad
Review usually in the fall of odd-numbered years, and subyreasy,population and labor force, GDP by detailed product,
sequently appear in BLS bulletins and Becupational  jnterindustry data, and industrial and occupational employ-
Outlook Quarterly which also prints articles on such topics ment. Data on the size and work status of the population
as new and emerging occupations and changing job markgéfined by age, sex, race and ethnicity is available through
conditions for existing occupations. the decennial population census and the monthly Current
Two publications containing extensive informatioq ONpopulation Survey (CPS). Only minor adjustments are re-
occupational change are released as a part of each biannggired to provide the demographic data base which supports
projection study; th@ccupational Outlook Handboaknd  he |abor force projections. These sources, particularly the
Occupational Projections and Training DataTheOccu-  cps which is a monthly survey of households, are also ex-
pational Outlook Handbookovers about 250 occupations. tremely important in assembling other types of data as dis-
Besides outlook data, it includes information on the natur@ssed below.
of the work, training requirements, working conditions, and  Einal demand by detailed product is mostly extracted from
earnings. Thédandbookis available in the vast majority of the U.S. National Income and Product Accounts. Because
career information centers in the country’s high schoolsihe accounts are constructed primarily by the commodity
colleges, and libraries, where it is used as a primary sourgg,y method they are relatively rich in product detail. The
of information for people in the process of choosing a cag| g system uses time-series data on somewhat over 200
reer.Occupational Projections and Training Dafaesents product groupings derived from this source.
detailed statistics on employment, occupational separations, The U.S. input-output accounts are the source of two criti-
and education and training completions. Most of the datgy) jtems, the use and make tables which define the struc-
presented are for the occupations included irHiedbook  tre of production and the bridge tables which allocate the
and supplement that resource. In addition, bulletins angha| demand product groups to detailed commodities. In-
reports dealing with topics of special interest are typicallyyyt-output is the area of greatest difficulty in data develop-
developed as a part of each projection study. ment. The U.S., like many other countries, does not pro-
duce detailed annual input-output tables, and its benchmark
tables (released every 5 years) are not available for years
Accuracy after the survey period. The latest table (currently 1987) is
generally updated to a more recent year or years by estimat-
The projection process at the Bureau of Labor Statisticihg the row and column sums and then applying a modified
does not end with the development and publication of a set balancing procedure commonly referred to as RS

Projections Data Base

The BLS approach to employment projections requires a

Presentation
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adjust the base matrix to the new sums. While this is not aamployment security agencies under a BLS-State coopera-
ideal procedure it does provide a more up-to-date startintjve program for all but a few industries. The OES survey is
point for the projections and can yield information aboutconducted on a 3-year cycle, with roughly a third of the
trends in the technical coefficients which is useful for pro-economy covered each year. About 775 detailed occupations
jecting them into the future. The bridge tables are an intén more than 350 industries are surveyed, nearly all at the 3-
gral part of the input-output accounts and share the sanuligit Standard Industrial Classification (SIC) level. In de-
problem of lack of timely data. The approach to updating/eloping the base-year matrix, occupations having fewer than
them is also similar except that explicit adjustments are usesi000 workers are generally aggregated into similar larger
in place of the more mechanical RAS balancing techniqueccupations or appropriate residuals. Also, most industries
In addition to updating the input-output and bridge tablesemploying fewer than 50,000 workers are aggregated into
numerous adjustments are made to provide consistency withsiduals within the same 2-digit SIC, if their staffing pat-
the industrial and occupational employment data describerns are comparable to the residual.
below. In some industries adjustments are made to OES survey
Time-series data on industry and commodity output istaffing patterns because some occupations are not listed
maintained for each sector in the BLS system. These, aeparately in the survey questionnaire, but are included in a
course, are key variables in the projection system and aresidual category. To develop economy-wide employment
also used in updating the benchmark input-output table. Thestimates for these occupations it is necessary to disaggre-
series are based on a wide variety of basic source data sugdte data from OES survey residuals. Data from the decen-
as annual production and sales surveys conducted by th&l census are used for these adjustments.
Bureau of the Census and data on tax collections from the Adjustments also have to be made to staffing patterns
Internal Revenue Service. The contribution of BLS is taderived from sources other than the OES survey. For ex-
assemble these myriad sources of data into a set of industaynple, the occupational classifications used to classify Fed-
output measures which are consistent both over time aretal Government workers are more detailed than those used
with the benchmark input-output table. in the matrix. Similarly, estimates of occupational employ-
Time series on employment and hours by industry arenent for self-employed workers, unpaid family workers, and
derived from three BLS sources for different groups of workfor workers in the private household industry and agricul-
ers: The Current Employment Statistics survey (or estaliure, except agricultural services, are derived from the CPS
lishment survey) for nonagricultural wage and salary emand must be adjusted to make them comparable to the occu-
ployment, production worker employment, and weekly hourspational classification used in the matrix.
the Current Population Survey, (or household survey), for Once these data have been assembled, they are arrayed in
agricultural employment except agricultural services, selfa matrix that shows occupational employment distributed in
employed and unpaid family worker jobs and hours, angercentages by industry. Because these percentages are de-
private household workers; and unemployment insuranceved from surveys conducted in different years, they are
data for employment in agricultural services. applied to total industry employment estimates for the base
Data needed to develop the occupational staffing patteryear in order to develop occupational employment estimates.
matrix are derived from several sources. Information on the Maintaining and improving this data base is a prime con-
occupational distribution of wage and salary workers by incern to BLS. When the projection effort at BLS first got
dustry (staffing patterns) is derived from the Occupationalinderway very little of this information was readily avail-
Employment Statistics (OES) survey conducted by Statable and a considerable effort was needed to define and as-
semble the basic data on which the projections are based.
4 . _ BLS continues to devote significant resources to this task
Ronald E. Miller and Peter D. Blainput-Output Analysis: Founda-

tions and Extensior(®rentice-Hall, Inc., Englewood Cliffs, NJ, 1985), 276- _Smce |mpr0veme_nt n methOd_S and teChn'queS mva”ably
294. involves developing new or refined data series.
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