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Communications

Editor's Note—Every other year, the
Bureau of Labor Statistics develops me-
dium-term projections of the U.S.
economy covering the labor force, eco-
nomic trends, and employment by in-
dustry and by occupation. These pro-
Jections are used by the Bureau as the
framework for the Occupational Out-
look Handbook, which provides infor-
mation to guidance counselors, stu-
dents, job seekers, and others on pro-
Jected occupational trends and related
information. The projections are also
used by public and private analysts,
and business, labor, and academic re-
searchers. The most recent set of pro-
Jections was published in the Novem-
ber 1989 issue of the Monthly Labor
Review. As is normal practice, these
projections are scheduled to be updated
in a group of articles published in the
Review in November 1991.

An important aspect of the Bureau's
projection program is the evaluation
of the accuracy of the projections—
both the overall labor force and em-
ployment projections and the detailed
occupational and industrial projec-
tions—and the most important factors
causing differences between the pro-
Jections and the actual outcomes once
the terminal year in a set of projec-
tions has been reached. Previous evalu-
ations of the Bureau's projections have
been published in earlier editions of
the Monthly Labor Review. An evalu-
ation of the 1990 projections of labor
force, economic trends and employ-
ment by industry and occupation will
be undertaken shortly and will be pub-
lished about mid-1992. It should be
noted that evaluation of the 1990 oc-
cupational projections will be ex-
tremely difficult because of a major
change in 1983 to the Standard Occu-
pational Classification, which means
that the 1990 projected data—based
on earlier classifications—are not

strictly comparable with the actual
1990 occupational data.

The Bureau is always receptive to
comment or criticism of its data or
methods in this or any other program.
In that spirit, the following communi-
cation by John Bishop and Shani Carter
comments on the Bureau's 1990 occu-
pational projections.

How accurate
are recent BLS
occupational projections?

John H. Bishop and Shani Carter

At the beginning of the 1980's, some
analysts predicted an increase in lower-
skilled jobs relative to higher-skilled
jobs as a result of technological and
other changes.' They based their fore-
casts in part on Bureau of Labor Statis-
tics’ projections of the future work
force.

How good is the past record of BLS
projections? This communication of-
fers an evaluation of the accuracy of
the BLS projections of employment
growth in the 1980°s by major occupa-
tional groups. It also considers the ac-
curacy of earlier projections covering
the 1960’s and 1970°s, and takes a
preliminary look at the projections to
1995 and to 2000.

Earlier projections, published in the
early 1970’s, were based on extrapolat-
ing past rates of change of occupa-

John H. Bishop is associate professor, and Shani
Carter is a graduate student, New York State
School of Industrial and Labor Relations,
Cornell University. This research was supported
by funds from the Center for Advanced Human
Resource Studies, Cornell University; the Center
on Educational Quality of the Workforce,
University of Pennsylvania; and a New York
State Fellowship for Minority Graduate
Students. The opinions and conclusions in this
paper are solely those of the authors.

tional shares and proved remarkably
accurate. However, projection meth-
ods changed in the early 1980's, and
since that change, BLS projections have
significantly under-projected the rapid
growth of higher-skill jobs, such as
professional and managerial jobs, and
correspondingly over-projected the
growth of lower-skill jobs, such as op-
eratives, and service workers.

BLS’ occupational projections
for 1990

The occupational projections made by
the Bureau of Labor Statistics at the
beginning of the 1980s significantly
underestimated the growth of higher-
skill occupations. In August 1981, BLS
projected that professional, technical,
and managerial jobs would increase
only slightly more rapidly than total
employment during the 1980°s. It was
projected that these jobs would account
for 28 percent of employment growth
between 1978 and 1990 and that the
occupational categories of operatives,
laborers, farm laborers, and service
workers would account for 34 percent
of employment growth.? In November
1983, BLS published new projections
of occupational growth through 1995.
At that time, the economy had entered
and was emerging from a severe reces-
sion. Total 1982 employment was at
essentially the same level as it had been
in 1979. Professional, technical, and
managerial employment had, however,
increased by almost 5 percent and their
share of employment had risen by 1.1
percentage points during the 3-year
period. BLS increased its projected rates
of growth for these jobs, but not by
much. In the 1983 projections, profes-
sional, technical, and managerial jobs
accounted for 30.7 percent of employ-
ment growth through 1995 (from the
1982 base) and for 37 percent of pro-
jected growth from the 1979 base. BLS
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also projected that operatives, labor-
ers, farm laborers, and service workers
would account for 31.5 percent of em-
ployment growth from the 1982 base
and 27.9 percent of growth from the
1979 base.*

What were the actual patterns of
job growth between 1978, the original
base year, and 19897 Professional,
technical and managerial jobs ac-
counted for 52 percent of employment
growth during that period while op-
eratives, laborers, farm laborers, and
service workers accounted for only 9
percent of job growth. Table 1 pre-
sents a detailed comparison of BLS’
1981 projections of occupational em-
ployment growth between 1978 and
1990 with actual growth rates between
1978 and 1989. (Because the compari-
son employs the 1980 census occupa-
tional categories, adjustments were
made to the BLS projections to account
for the occupations that were switched
from one major occupational group to
another.* The first column of the table
presents Current Population Survey
estimates of the actual percentage
growth of occupational employment
between 1978 and 1989.% At the bot-
tom of this column, the 20.9 percent
figure is the average absolute size of
the deviations of occupational growth
from the 22.1 percent growth trend for
total employment. The second column
of the table presents the low-trend pro-
jected percentage growth for 1978 to
1990 that was published by BLS in
1981. The low-trend projection is used
in the comparison because actual em-
ployment levels in 1989 were very
close to BLS" low-trend projection for
1990. The third column presents the
difference between the actual and pro-
jected percentage increases for each
occupational group. At the bottom of
the column, the 13.2-percent figure is
the average absolute size of these dif-
ferences between actual and projected.
In other words, relative to a baseline in
which every occupation is assumed to
grow at the same rate, the projections
reduced the average error by 37 per-
cent, from 20.9 to 13.2 percent.

The fourth column shows the dif-
ference between actual and projected
numbers of workers in the occupational
group in 1989. The largest difference
occurred in BLS' projection of the

growth of managerial occupations, un-
derestimating the growth by 36.4 per-
centage points or 3.4 million jobs. The
Occupational Employment Survey
(OES) yields an almost identical esti-
mate (54 percent compared with 56.7
percent) of the growth of managerial
employment and of the projection er-
ror.®

The growth of professional employ-
ment was underestimated by 1.86 mil-
lion jobs (17 percent of the 1978 level
of professional employment) when CPS
data are used to measure the growth of
professional jobs. (By contrast, if OES
data are used, there is no projection
error for professional and technical jobs
combined.)

Employment of operatives was pro-
jected to grow by 14 percent. Actually,
it fell by 10 percent, resulting in an
over-projection of 2.2 million jobs. (In
Occupational Employment Survey

data, the drop is even more precipi-
tous.) Employment in other services
was projected to grow 36 percent, but
grew by 24 percent, resulting in an
over-projection of 1.2 million jobs.
Rates of growth for all lower-skilled
jobs combined—operatives, laborers,
farm laborers and service workers—
are identical in OES and CPS data so our
conclusion that the 1981 projections
significantly over-projected the growth
of lower-skilled jobs is independent of
the source of data on the growth of
occupational employment.

Clearly, there is a pattern to the
projection errors: BLS projections made
since 1981 have substantially under-
projected the growth of skilled occu-
pations and substantially over-
projected the growth of occupations
requiring lower or more moderate
skills. Were these errors unforeseeable
consequences of unanticipated events

Table 1.
tional groups, 1978-90

Comparison of actual and projected growth of major occupa-

Difference
Growth rates’ (actual (-) projected) | gpare of
Major occupational group o _— Percant Nur{:;:ers aT,z_::z:::m
projected of base thousands)

TOMEE cmi cvm e ewaain 22.1 225 -04 21,294 =]
Executive, administrative,

public administration ....... 56.7 20.3 36.4 3,401 25.0
Professional................ 423 25.3 17.0 1,858 22.0
Teohnlell wo: v ssaupsizonees 45.8 41.8 4.0 100 5.0
Sales occupations. .......... 36.7 26.3 10.4 1,070 18.0
Administrative support ....... 18.4 23.6 =5.2 -809 13.0
Protective service ........... 35.9 323 36 52 2.0
Private household .. ......... -26.1 -15.3 -10.9 -127 -1.0
Other services .. ............ 243 36.0 -11.7 -1,198 12.0
Precision production and craft . 13.9 23.9 -10.0 -1,214 8.0
Machine operators .......... -10.0 141 —24.1 -2,209 -4.0
Transportation operatives .. .. 7.9 20.4 -12.5 -566 2.0
Laborers. ............ocvun- -3.9 16.9 -20.8 -1,057 -1.0
Farm, forestry, fishing ....... -7.9 -13.1 5.2 193 -1.0

Average projection error . . .. 220.9 —_ 313.2 — —

! Actual growth rates measured from 1978 to 1989; projected rates measured from 1878 to 1980.

2 Average absolute size of the projection error if all occupations had been assumed to grow at the
same rate. It is the mean discrepancy (without regard to sign) between the occupation's percentage
growth and the percentage growth of total employment.

2 Average absolute size of the difference between actual 1978 to 1989 percentage growth and

projected 1978 to 1990 percentage growth.
SOURCE:

Data on the actual levels of employment are from Empleyment and Earnings, January
1984, p. 14, and January 1990. Information on the changes in occupational definitions in 1982 is
from Gloria Peterson Green, Khoan tan Dinh, John A. Priebe, and Ronald R. Tucker, “Revisions in
the Current Population Survey Beginning in January 1983," Employment and Earnings, February
1983, pp.7-15. Projected low-trend percentage growth is from Max Carey, “Occupational
employment growth through 1990," Monthly Labor Review, August 1981, pp. 42-55. The comparison
employs the 1980 census occupational categories, so adjustments were made to the BLS projections
to account for the occupations that were switched from one major occupational group to another.
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such as the microcomputer revolution
and the trade deficit? Or were the pro-
jections published in 1981 based on a
flawed method of projecting occupa-
tional growth?

There are many potential sources
of error in the BLS occupational pro-
jections. Projections of industry final
demand shares may be wrong. The in-
put-output matrix used in preparing the
projections is often quite old and this
confributes fto errors in projecting
value-added shares. The share of in-
dustry output that is imported was par-
ticularly difficult to predict in the
1980’s. Productivity growth in specific
industries may also be in error, result-
ing in incorrect projections of industry
employment. Substantial changes have
occurred in the occupational composi-
tion of industries and this has often
been a major source of error in occu-
pational projections. BLS derives occu-
pational employment demand by mul-
tiplying projected industry employment
totals by an assumed industry occupa-
tional share vector. Adjustments are
made to these vectors when BLS stud-
ies of the introduction of new technol-
ogy indicate that changes can be an-
ticipated by the end of the projection
period.” Because studies cannot be
funded for every industry and for ev-
ery technological innovation and the
effects of these changes are very diffi-
cult to foresee 10 years in advance, we
hypothesize that many of the changes
that will occur in the composition of
occupational demand within industry
will be and are missed by BLS projec-
tions. When BLS made the projections
of 1990 occupational employment in
1981, they had only one wave of Oc-
cupational Employment Statistics sur-
vey data available to them for most
States and industries. The BLS Hand-
book of Methods describes what is done
when data is thought to be of doubtful
comparability:

When an occupation is added, de-
leted or changed in definition from one
OES survey to the next, extrapolated
trends are not developed: the current-
year ratios for these occupations are
held constant in the preliminary pro-
jected matrix.?

Because reliable OES trend data were
not available in 1981, extrapolation was
not the primary basis for projecting

Table 2. Comparison of actual and logarithmic extrapolation of
growth of major occupational groups, 1980-89
Difference’
G riley (actual (-) projected)
Major occupational groups
Actual Logarithmic | Percent of Numbers
extrapolation base (in thousands)
TR v omrmse sommsuesoimsmmsns s s 18.2 18.2 = —
Executive, administrative, public
administration ..........o000.nn 45.4 369 8.5 867
Professional ..................... 31.5 29.8 107 204
TOChTHCRl i vow smawisun vam wos waves 28.6 44.2 -15.6 -441
BAI08 s i TR F e e 29.6 22.0 7.6 826
Administrative support. ............ 10.7 221 -11.4 1,892
Protective services ............... 31.5 19.5 11.9 178
Other services (including private
HOUBBIGIAY ..o v oiavie pivie won ssimmacas 15.9 15.4 5 231
Precision production, and craft. ... .. 12.6 13.3 =7 -87
Machine operatives .. ............. 6.7 -3.6 =3.1 -272
Transportation operatives . . ... .. Dy 8.8 7.0 1.8 79
Laborers ... ......coiiiiiiiiininn 4.1 -5.3 9.4 439
Farm, forestry, fishing . .......... .. -5.9 -12.2 6.3 231
Average projection error ......... 213.6 — 3.5 p=

' Actual and extrapolated growth rates measured from 1980 to 1989.

? Average absolute size of the projection error if all occupations had been assumed to grow at the
same rate. It is the mean difference (without regard to sign) between the occupation's percentage
growth and the percentage growth of total employment.

* Average absolute size of the discrepancy between an occupation’s actual 1880-89 percentage
growth and extrapolated 1980-89 percentage growth,

SOURCE:

Data on occupational employment levels using 1980 census occupational categories
are from Employment and Earnings, January 1990, and Deborah Pisetzner Klein, “Occupational
Employment Statistics for 1972-982." Employment and Earnings, January 1984, pp. 13-16.

1990 industry-specific occupational
shares. In most cases, industry specific
occupational share vectors were as-
sumed to be stable.

In our view, occupational staffing
ratios are seldom stable over periods
of 10 years or more. It is better, when
projecting or forecasting employment
in major occupational categories, to
start with a presumption that trends are
stable (and then change that assump-
tion if contrary evidence is available)
than a presumption that the ratios them-
selves are stable. Let us examine how
accurate projections would have been
had they been based on an assumption
that trends in occupational shares are
stable. This can be done by simply
calculating the rate of change of occu-
pational employment shares for a
baseline period and then assuming that
these rates of change will continue. To
get a preliminary idea about how well
extrapolation works, we calculated
1989 occupational employment levels,
starting from a 1980 baseline. The lat-

ter was chosen because that is the in-
formation that was available at the time
BLS made its August 1981 occupational
projections. First, the growth rates of
the logarithm of the employment share
for the 12 major occupational groups
between 1972 and 1980 were calcu-
lated using data employing 1980 cen-
sus occupational classifications.” Then
1989 occupational shares were calcu-
lated by simply applying 9 years of
this growth rate to the 1980 baseline
share for that occupation.' The result-
ing estimates are presented in table 2.
This very simple logarithmic extrapo-
lation does a remarkably good job of
predicting occupational employment
levels for 1989. The average absolute
value of the projection error is 6.5
percent, 52 percent lower than the 13.6
percent projection error resulting from
a naive model in which all twelve oc-
cupations grow at the same rate from a
1980 base and the 13.3 percent mean
error in the BLS projections published
in 1981. If private household workers
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are treated as a separate occupation,
the average absolute error increases to
7.4 percent, still 52 percent below the
15 percent average error that results
irom the naive model predicting em-
ployment growth for thirteen occupa-
tions.

The systematic character of the er-
rors can be explored by comparing the
actual and extrapolated shares of em-
ployment growth in higher- and lower-
skilled occupations. The professional,
technical, and managerial occupations,
which accounted for 50.9 percent of
employment growth between 1980 and
1989, were projected to account for
47.8-47.4 percent of that growth. The
operatives, laborers, farm laborers, and
service workers occupations, which
accounted for 12.2 percent of employ-
ment growth, were projected to account
for 7.5-8.6 percent of employment
growth. The extrapolation method
slightly under-projected the growth of
both lower- and higher-skilled jobs.
One reason for these errors was our
failure to project the slowdown in the
growth of clerical jobs caused by the
introduction of the microcomputer (an
error also made by the BLS projections
analysts in 1981). By 1980, the last
year of the baseline period which sets
the projected growth rate for each oc-
cupation, a cumulative total of only
600,000 microcomputers had been sold
to business. The 1BM Personal Com-
puter was not introduced until 1982,
When a big change is about to occur
but has not yet gotten off the ground,
simple extrapolations of past trends in
occupational staffing will be wrong.

Another problem with simple ex-
trapolations is that they are likely to be
sensitive to the years selected as the
beginning and end of the baseline pe-
riod. Recessions cause blue-collar em-
ployment to decline relative to white-
collar employment, so starting or end-
ing a baseline period during a reces-
sion will distort extrapolations into the
future. Occupational shares are mea-
sured with error and this can also dis-
tort simple extrapolations. A natural
way to deal with these two problems is
to estimate regression models in which
the logarithm of each occupation’s
share of total employment is predicted
by a time trend and a cyclical variable
such as the unemployment rate. The

model was estimated on CPS data from
1972 through 1980 and projections
made to 1989, assuming a 1989 unem-
ployment rate of 5.5 percent. The re-
sults are presented in table 3. While
the regression equation extrapolation
does substantially better than BLS" 1981
methodology, it, surprisingly, does not
do better than the straight-line extrapo-
lation. The average absolute size of
the projection error is 8.4 percent,
which is a 38-36 percent reduction from
the average projection errors that re-
sult from assuming constant employ-
ment shares or using the BLS projec-
tions published in 1981. While the bias
is not as large, the regression projec-
tions under-project the growth of
higher-skill occupations and over-esti-
mate the growth of lower-skill occupa-
tions, just as the BLS projections did.
The professional, technical, and mana-
gerial share of job growth is under-
projected by 11.8 percentage points and

the operatives, laborers, farm laborers,
and service workers share of job growth
was over-projected by 7.2 percentage
points." On a priori grounds, the pro-
jection based on the regression must
be preferred over the simple extrapo-
lation. It would appear that even pro-
Jjections based on an assumption of
stable trends in occupational shares
under-project the magnitude of
upskilling during the 1980’s. Some-
thing else happened—probably the
spread of the microcomputer and the
large trade deficit in combination—to
accelerate upskilling during the 1980’s.

BLS’ occupational projections

for the 1970’s

While BLS' occupational projections
for the 1980's were off target, BLS did
better projecting occupational employ-
ment growth during the 1970’s. Table
4 compares BLS' employment growth
projections for 1966 through 1975 to

Table 3. Comparison of actual and logarithmic regression projection
of growth of major occupational groups, 1980-89
1
Growth rates’ (actugll?f)rep?'grected)
Major occupational groups
Actusi Logarithmic | Percent of Numbers
projection base (in thousands)

TR cronovmnnm v i1 1o pava s 18.2 18.2 —_ —_
Executive, administrative, public

administration . ............ ... 45.4 31.5 13.9 1,420
ProfessIonmal. e o nme sive smprinseicnnne 31.5 23.5 8.0 946
TEChAICENL: oo wens s0a weq aanorios 28.6 36.5 =79 -232
Sales occupations ............... 29.6 209 8.7 944
Administrative support . ... ........ 10.7 19.7 =9.0 1,497
Protective services. ... ........... 31.5 14.9 16.6 248
Other services

(including private household). . ... 15.9 17.9 -2.0 -227
Precision production and craft ..... 12.6 20.6 -8.0 -982
Machine operatives .............. -8.7 6.6 13.3 -1,175
Transportation operatives . ........ 8.8 7.6 1.2 54
BB o s ciie s mvmwgenyiar 4.1 5.7 -1.6 -73
Farm, forestry, fishing . . .. -549 -16.6 10.7 389

Average projection error. ........ 213.6 — 8.4 -

from 1989,

! Actual and logarithmic regression projected growth rates measured from 1980 to 1989.

2 Average absolute size of the projection error if all occupations had been assumed to grow at the
same rate. It is the mean difference (without regard to sign) between the occupation's percentage
growth and the percentage growth of total employment.

3 Average absolute size of the difference between an occupation's actual 1980-89 percentage
growth and logarithmic regression projected 1980-89 percentage growth.

Sounrce: Data on occupational employment levels using 1980 census occupational categories are
from Employment and Earnings, January 1990, and Deborah Pisetzner Klein, "Occupational
Employment Statistics for 1972-82," Employment and Earnings, January 1984, pp. 13-16.
Regressions projecting the logarithm of the occupation’s share of employment with a trend and the
unemployment rate were estimated on data from 1972 to 1980 and then projections were made
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actual growth between those years for
nine major occupational groups.'* The
average absolute projection error was
only 4.4 percent of the 1966 employ-
ment levels, or 59 percent below the
mean projection error that results from
the naive model that assumes all major
occupations grow at the same rate.
Table 5 presents comparable data on
the 1971 BLS projections of occupa-
tional growth for 1970 to 1980."* The
average absolute discrepancy between
actual and projected growth for the
1970’s is 6.8 percent, 45-percent lower
than the mean projection error pro-
duced by a naive model. Overall, pro-
jections of the 1970’s appear to have
been significantly more accurate than
the projections of the 1980’s that were
made in 1981. Why is this so?

Let us examine how the earlier pro-
jections were made. Industry-specific
occupational staffing ratios were pro-
jected based on trends derived from
the 1950 and 1960 censuses. The meth-
ods employed were described as follows:

Historical statistics on the changing oc-
cupational composition of detailed in-
dustries were projected by simple time
trend. The trend for each industry-oc-
cupational ratio derived from census
data was extended to 1975, and the in-
dicated change from the 1960 level was
added to the appropriate ratio in the
base period (1960) industry-occupa-
tional employment table. A variety of
other statistics covering varying spans
of time between 1950 and 1965 was
gathered and arranged to reveal evi-
dence of trends in employment by oc-
cupation for particular industries or for
the entire economy. Analysis was di-
rected to finding the causes of past
changes in occupational structure. An
attempt was made to determine whether
these factors were likely to continue to
affect occupational structure in the pe-
riod ahead to a similar, greater or lesser
extent.'

It appears that when occupational
staffing ratios are assumed to exhibit a
relatively constant trend—unless infor-
mation is available to the contrary—
that much better projections result.

The resulting 1970’s projections
were not perfect, however. While the
errors were smaller, their pattern is fa-
miliar. The growth of managerial jobs,
which was under-projected by 36.4

Table 4.  Actual and projected growth of major occupational groups,
1966-1975
Difference
Growth rates’ (actual (-) projected) | gpare of
Major occupational grou I t
foroceupetonal 1O 1wt | Bus | arcant | MRS | TECLEET
PIOJSCIER | OENawA thousands)

TQWR o ons senaaess wvs wen 16.0 17.7 =17 -1,265 —
Managerial..........cc0vunn 20.8 26.5 5.7 -420 13.0
Professional, technical ....... 327 34.0 =1.3 -124 25.7
Sales occupations. . ......... 12.8 16.7 -39 -183 5.2
Clerical occupations .. ....... 27.5 231 4.4 523 27.4
Service workers ............ 17.2 288 -11.6 -1,120 141
Craft and kindred workers . ... 19.6 216 -2.0 -187 15.9
Operatives . .......ccovuun.. A 8 -8 -106 .0
Nonfarm laborers ........... 18.4 3.5 14.9 550 5.7
Farm workers .............. -21.8 =171 —-4.7 -187 -16.7

Average projaction error . . .. 0.8 - ‘4.4 - —

2 1966 to 1974.

1975 and actual 1974 employment levels).
SOURCE:!

1 Actual growth rates measured from 1966 to 1974; projected rates measured from 1966 to 1975.

3 Average absolute size of the projection error if all occupations had been assumed to grow at the
same rate. It is the mean difference (without regard to sign) between the occupation’s percentage
growth and the percentage growth of total employment.

4 Average absolute size of the discrepancy between actual 1966 to 1974 percentage growth and
projected 1966 to 1975 percentage growth minus 1.7 (to adjust for differences between projected

Projected and actual employment levels for 1974-75 are from Max Carey, “Evaluating
the 1975 projections of occupational employment,” Monthly Labor Review, June 1980, p. 14.
Estimates of cccupational employment levels in 1966 are from Tomorrow's Manpower Needs:
Volume lil, Bulletin 1606 (Bureau of Labor Statistics, 1969), p. 4.

percent during the 1980’s, was under-
projected by 17.1 percent during the
1970’s. The growth of operative jobs,
which was over-projected by 24 per-
cent in the 1980’s, was over-projected
by 11.7 percent in the 1970’s. Our
analyses also shows that the occupa-
tional shares of employment growth
projected by BLS in studies completed
in 1969 and 1971 followed the same
pattern of over- and under-projection.
Managerial, professional, and techni-
cal jobs, which were projected to ac-
count for 33.9 to 34.7 percent of ag-
gregate employment growth, actually
accounted for about 38.1 1o 38.7 per-
cent of employment growth between
1966 and 1980. Operatives, laborers
and service jobs, which were projected
to account for 27.4 to 29.6 percent of
employment growth, actually ac-
counted for only 19.8 and 13.1 percent
of employment growth during these
two overlapping periods. It would ap-
pear that even when past trends in the
occupational composition of industries
are extrapolated into the future, there
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is still a tendency to under-project the
relative growth of higher-skill jobs that
prevailed during the 1960’s and 1970’s.
It may be that the upskilling demand
effects of technological progress and
work reorganization are inherently
unforeseeable.

Assessing the 1995 and 2000
projections

BLS analysts George Silvestri and John
Lukasiewicz describe the process of
projecting occupational staffing pat-
terns for the BLS projections published
in 1985 this way:

Staffing patterns of industries in the
base-year industry occupation matrix
are projected to the target year of the
projections to account for changes ex-
pected to occur because of technologi-
cal change, shifts in product mix, and
other factors. The changes introduced
into the input-output model for expected
technological change, as an example,
may also change future staffing pat-
terns in industries using the new tech-
nology. (For example, one would ex-
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pect greater employment of computer
specialists as computer technology
spreads across industries.)"

From this, it would appear that ex-
trapolation was being used to generate
some of the projected occupational
staffing ratios specific to industries for
1995 and 2000. It is not clear from this
description, however, just how com-
mon this practice was.

The occupational employment sur-
vey data is collected on a 3- year rotat-
ing cycle. It becomes available to ana-
lysts about 18 months after it is col-
lected so some data are already 4.5
years old when BLS starts to use it for
projecting occupational change. By the
time the Bureau of Labor Statistics did
its projections in 1983, most industries
had responded to at least two occupa-
tional employment surveys. Because,
however, only 13 States participated
in the first wave of OES surveys in the
late 1970's, geographic comparability
was not maintained between the first
and second waves of occupational em-
ployment surveys. In addition, the
economy went into a deep recession in
1981. Thus, the 3 years of occupa-

tional employment survey trend data
that were available to BLS analysts con-
stituted unreliable indicators of future
changes in staffing patterns, and ap-
pear not to have been heavily used to
project future staffing ratios.

Current Population Survey data
were available and were used to some
degree but the sample was and is too
small to provide reliable indicators of
trends for detailed occupations. Com-
plicating matters further was the change
in the occupational classification sys-
tem used for the 1980 census that was
introduced into the Current Population
Survey and the Occupational Employ-
ment Survey in 1982 and 1983. This
meant that observed changes in staff-
ing patterns between the 1970 and 1980
censuses could not be simply extrapo-
lated into the future. It also meant that
much of the data collected in the third
and fourth waves of occupational em-
ployment surveys was inconsistent with
data collected prior to 1983.

Comparability over time is also
threatened by the periodic changes in
the industry-specific list of occupations
that respondents receive on their ques-
tionnaire. BLS staff feel that these

Table 5.  Actual and projected growth of major occupational groups,
1970-1980
Difference
Growth rates’ (actual (-) projected) Share of
Major occupational grou|
d Actual e Percent Nur(l}:’m °?:.T§‘L'l'§e"'
projected | of base thousands)
WO s o sy EoRaEEe £ 23.6 20.9 2.8 2,185 —
Managerial . ... ... ... 31.7 14.6 17:1 1,418 14.0
Professional, technical .. ... .. 40.2 391 1.1 113 24.0
Sales occupations. . ......... 27.2 18.7 8.5 412 7.0
Clerical occupations . ........ 32.0 26.0 6.0 820 24.0
Service workers .. .......... 33.4 34.5 =11 -102 17.0
Craft and kindred workers . . .. 23.3 20.5 2.8 289 13.0
Operatives . ........ccoveuuas =7 11.0 =117 -1,626 -1.0
Nonfarm laborers ........... 19.7 -6 20.3 756 4.0
Farm workers ..... AR - -13.5 -16.8 3.3 104 -2.0
Average projection error . . .. 6.4 —_ ‘6.8 — —

! Actual and projected growth rates measured from 1970 to 1980.

21970 to 1980.

3 Average absolute size of the projection error if all occupations had been assumed to grow at the
same rate. It is the mean difterence (without regard to sign) between the occupation's percentage
growth and the percentage growth of total emploeyment.

* Average absolute size of the difference between actual 1970 to 1980 percentage growth and
projected growth plus 2.8 (to adjust for differences between projected and actual 1980 employment

levels).
SOURCE:

All data are taken from Max Carey and Kevin Kasunic, “Evaluating the 1980 projections
of occupational employment,” Monthly Labor Review, July 1982, p. 23,
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changes in the format of the question-
naire have often resulted in data that is
not comparable over time. Given these
data problems and BLS" focus on pro-
jecting employment in more than 500
different occupations, it is easy to see
why BLS has not chosen to systemati-
cally extrapolate past trends in occu-
pational staffing ratios derived from
occupational employment data, but
rather to rely on the judgment of ana-
lysts who can take problems of data
quality into account. Sometimes the
analysts feel that they are knowledge-
able enough about the situation in a
particular industry to project substan-
tial changes in staffing patterns. But
projecting big changes in staffing pat-
terns is definitely perceived as “going
out on a limb.”'"® Moreover, the staff is
small and cannot be expert about all
industries and occupations.

Based on this characterization of the
methodology employed for the projec-
tions published in 1983 and subse-
quently, we would expect the pro-
jections to under-project the growth of
higher-skill occupations but not by as
much as the 1981 projections.

This appears to be what happened.
The projections published in 1983 and
1985 appear to have substantially un-
der-projected the growth of skilled jobs.
The projections published in 1983 and
1985 projected that operative, laborer
and service jobs would account for 27.8
percent of employment growth to 1995
and that professional, technical, and
managerial jobs would account for 35
1o 38.7 percent of employment growth.
It is now clear that these projections
are also far off the mark. The lower-
skill categories (operatives, laborers,
farm laborers, and service workers) in
fact accounted for none of the employ-
ment growth between 1980 and 1984,
and only 11.5 to 21.4 percent of the
growth between 1984 and 1991. By
contrast, the higher-skill categories
(professional, technical, and manage-
rial) accounted for 55.4 percent of
employment growth between 1980 and
1984, 46.9 percent of growth between
1984 and 1988, and 87.5 percent of
growth between March 1988 and
March 1991. It would take a massive
reversal of recent job growth patterns
during the 1991 to 1995 period to make
the BLS 1995 projections come true.[]
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