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Projections of the number of jobs in 1970 and 1975, by occupation and industry,

for New York State and its 11 major industrial areas are being developed through
techniques described in this publication. The five major steps are: (1) to establish the
number in the labor force by age and sex, (2) to establish the number of nonfarm and
salary jobs by industry, (3) to establish the total number of jobs by industry, 4) to

reconcile conceptual differences, and (5) to construct a mafrix of the total number of

jobs by occupation and industry division o that the industry totals correspond fo the
previously estimated figures. In the effort to fit the data from various sources
together, it iz necessary to find and add data fo fill the gaps. Previous estimates

have been off to some extent in absolute dimension but they have indicated the
direction of change in various occupational fields and illuminated the problems of
manpower. Tables in the document present New York 1960 data concerning the
census population and labor force, total jobs by class of worker, reconciliation of the
work force and labor force, census employment by occupational group and industry
division, and adjustment of labor force participation rates to an annval basis. (OM)
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The Division of Research and Statistics of the New York State Department
of Labor is now developing projections of the number of jobs in 1970 and 1975, by
occupation and industry, for New York State and its eleven major industrial,areas,
In making them, the Department is utilizing ~~ as far as they are applicable ~~
the techniques end the over~all framework of the corresponding national projections
of the U. S. Bureau of Labor Statistics, described in this bulletin,

The Division began by making estimates for 1960 and 19@5 in the same de~
tail as was desired for the 1970 and 1975 projections, The five main steps are
1isted below. Further on, each is described, first iu connection with the 1960
benchmark figures and then in their application to later years.

(1) Labor force: To establish the number in the labor force, by age and
BCGKe

(2) Nonfarm jobs: To establish the number of nonfarm wage and salary jobs,
by induatry.

(3) Total jobs: To establish the total number of jobs, by industry, by
adding to #2:farm jobs, self~employed and unpaid family workers and
domastics, as well as a distribution of government jobs, to conform
to Census of Population industry concepts.

(4) Raconcilistion: To reconcile the concaptual diffevences between #1
with #3,

(5) Matrix: To comstruct & matrix of the total numbex of jobs -« occupa~

tion by industry division == in which the industry totals conform to
those of #3.

The resulting estimates for 1960 and 1965 and projections for 1970 and
1975 will form an integrated set. For each of tha four years there is a recon=

ciliation of labor-force estimates by age and sex with the conceptually different

estimates of jobs by industry.

wl

1. Prepared by“i’ Apraham J. Berman,”Principal Statistician, agsisted by %gheldan

Dor fmang>Senior Statistician.

t3
4
ﬁ%
E
;|
|
‘
3
2
4




-2 e

Benchmark Data for 1960

Before projections could be mude, it was necessary to obtain a framework
of past data, The benchmark year selected was 1960, since many of the needed basic
data for the State and its areas had to come fyom the Census of Population, How~ﬂ
ever, these data could not be used without a considerable amount of adjustment,
They had to be integrated with data from other gources in order to obtain a set of
data which was comparable to that used by BLS in its projection process, The ad~
justments made in the State series for 1960 are described in some detail, just
below. Similar adjustments were made for the areas,

1, The civilian labor force, by age and sex

The basic 1960 Census of Population civilian labor force data for New
York State, by age and sex (Table 1), were first adjusted to a Current Population
Survey basis and then were further adjusted from the March~Apxil 1960 Census period
to a 1960 annual average basis (Tables 2 and 3). These adjustments were made by
applying national xelationships.

2, Nonfarm wage and salary jobs, by industry

1t was essential to obtain a set of figures by industry in some detail ~=
the framework necessary for utilizing the BLS occupation~industry matrix. Nonfarm
job data for New York State for 1960 from the BLS~State program had been published
for manufacturing in selacted 2~digit, 3-digit, and 4-digit detail and for nonmanu=-
facturing in l-digit and 2-digit detail., For some nonmanufacturing industries,
particularly in Services, it was necessary to obtain greater detail than had been
published. Most of this was obtained from unpublished estimates of the Office of
Research and Statistics of the Hew York State Division of Employment. In the few
cases where such figures were not available, estimates were made by interpolating
between the 1959 and the 1962 data of County BSusiness Patterns. The resulting
number of nonfarm wage and salary jobs is shown in the second column of Table 4.

(This table is limited to 2-digit industry detail).




3, Toral jobs, by industry

The BLS national matrix includcs self~employed and unpaid family workers,
farm employees, and domestic employees, in addition to nonfarn employment. Column
3 in Table 4 shows New York State estimates for these elements and column 1 gshows
the total jovs figures that result from adding ‘= these estimates,

Our first step toward making these estimates utilized the ratio of seif~
employed and unpaid family workers to private wage and salary workers, by industry,
from Table 122 of the 1960 Census of Population, The ratios were applied to the
average 1960 nonfarm wage and salary worker data and the resulting figures were
totaled, Since the total did not agree with the total that had been obtained as
part of the work force estimates of the Division of Employment ~~ using the U. &.
Bureau of Employment Security methods ~~ it was necessary to adjust these figures.
The adjustments were made in trade and service, large industry segments in which
most self~employed are to be found, Data from the 1958 Census of Business seem to
indicate somewhat higher ratios of self-employed among the workers of thege indus-
tries than were indicated by the Census of Population ratios, and this fact was
utilized in making the adjustments. The estimates of the Division of Fmployment,
made as part of their work force series, of the number of farm and domestic workers
were also added in, to obtain the total number of jobs.

The Cansus of Population concept of government employment by function or
industry is utilized in the occupation-industry matrix; accordingly, the number of
government workers in schools, hospitals, construction work, etc., had to be esti-
mated and assigned to their respective industries., This is in contrast to the cone
cept used in the nonagricultural wage and salary-work force series, in which all
work for government agencies is considered a separate industry division, classified
by employer, that is, into federal, state, and local. The basic source used to
classify by function tha state and local goverxnment work done in New York State was
the Census of Governments for 1957 and 1962, Its classification proved to be far

more satisfactory than that of the Census of Population, where government workers
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appear in industries in vhich no governmental jobs exist in New York State, For
federal employment, the basic source used was the insured employment record of the
Division of Employment, where data are obtainable for individual federal agencies
classified by industry. Table 4 indicates the number of government jobs, by 1ndd;~
try. Added to the other elements in the table, these complete the estimate of
total jobs, by industry, in 1960.

By adding an estimate for unemployment to the total number of jobs
(item #3, just above}, we obtained a figure for total work force as defined by the
Bureau of Employment Security. The concept of total work force for a state or an
area differs from the concept of resident 1abor force in the following respects:

a. Persons on more than one payroll are counted only once in the labor
force, but are counted in the work force figures for each job held.

b. Persons who live in one state or area and commute to work to & dw.fferent
state or area ave counted where they reside in the iabor force statis-
tics, but where they work in the work force statistics.

c. Persons who have a job during the survey week, but are not at work and

not paid, are reckoned as employed in labor force counts, but not in
the work force statistics.

Table 5 indicates the size of thuse elements of difference between the
civilian labor force count (less the unempioyed) and the total job count in New
york State for 1960, When this comparison was £irst made, a relati u«ly swall
statistical discrepancy was found. It was eliminated by slightly increasing the
labor force participation rates presented in column 5 of Table 2, This accounts
for the difference between these rates and those finally used in Table 3.

5. The New York State {nduatyy=nccupation matrix

1t has been said that the major determinant of differances ain occupation
gtructure among areas is difference in induastry steucture. If industry stxucture
were the only determinant, it would be nossible to apply the national industry-oc-

cupation matrix to a state or area's industry structure and obtain a reasonably

good set of occupation estimates.
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Testing this possibility by wusimg data on occupation by industry in

the 1960 Census of Population showed us that, although industry differences do
account for a great deal of the difference in occupation structure, othexr factors
are important. 1/ The presence of central administrative offices, research labora=
tories, and other supporkting activities of a given industry in one state and their
absence in another will give the two states different job structures in the same
industry., Another important factor is the state of technological advance at which
different firms in different areas within the seme industry operate, Consequently,
it was felt that an independent matrix for New York State and its areas should be
obtaired by industxy division and detailed occupation for the benchmark year 1960.
Constyucting it involved the following steps:

Step 1, Table 6 presents by industry division and occupation group the New
York State employment data of Table 125 of the 1960 Census of Population. Such
data are available for each state and for each major labor market area in the
country.

Step 2. One deficiency in these raw data is that about 6 percent of employed
persons are unclassified as to industry or occupation or both, It was necessary
to allocate, within each industry division, the ''not reported' element into occu~
pations, There were largs differences in the '"not reported" element by age, sex,
color, and area (New York Matropolitan Area vs, Remainder of State). For example,
mot reported” asmong white males was 4 percent, among nonwhite males, 12 percent.
The 'not reported' elemeat, therefore, was prorated separately within each age-sex~
color group. Data in Cengus of Population Table 123 were drawn on for occupation
distributions and Table 128 for industry distributions. Table 7 shows the re=-
sulting industry totals (column 1) and occupation totals (row 1.,) The cross tabe
ulation of Table 6 was then adiusted to the new marginal totals (omitting the 'not

reported" group) by a pro rata process, 2/

1. See Bermau, Abroham J,,"Problems of Manpower Projections in New York State,"
Temple Universgity Bulletin, June 1966, p. 27.

2. TYor a short method of iterating a cross tabulation to marginal totals, see
Dening, W. Edwarda, Statistical Adjustment of Data, Dover Publications, Inc.,
1964 edition, p. 121 £f,




by industry division and by occupation group, The f£irst column shows the result
that would have heen obtained if the pro~rating had been made on the basis of the
total distribution with the "not rxeported" group omitted. The second column pre-
sents the result of pro-rating the "not reported" group in each age~sex~color-area
cell separately and adding the results, The resulting distribution reflects the
differences in the proportion of "not reported" in each cell and indicates that’
higher proportions of lower-skill workers should be used in adjusting for this
group,

PERCENT DISTRIBUTION OF "NOT REPORTED" BY INDUSTRY AND OCCUPATION

_Not reported" prorated

: by age, color
proporticnately , sexgaad area’

Industry division and occupation group

o« Bh B9

All industriece 100.0 100.0
Agriculture 1.9 1.5
Mining 0.2 0.2
Manufacturing 30.2 29,0
Construction 5.2 b4.5
Transportation and public utilities 8.1 7.9
Wholesale and retail trade 19.2 19.4
Finance, insurance, and real estate 6.6 6.9
Services and miscellancous 23,6 25,7
Public administration 5.0 4.8

All occupatione 100.0 100.0
Professional, technical and kindred work.rs 13.3 12,5
Managers, officials and propriectors a/ 10.6 8.9
Clerical and kindred workers 19.3 20.7
Sales workers 7.8 1.5
Craftsmen, foremen and kindred workers 13.2 11,3
Operatives 19.3 19.9
Service workers (including private houschold) 12.1 14.4
Laborexs (including farm) bed 4.8

a/ Includes farmers and farm managers,

Step 3. Table 8§ shows the rssults of step 3, which was to shift the occupa~-
tion distribution by industry division from its Census residence basis (Table 7) to
a total jobs basis (Table 4).

Step 4. Within the Table 7 framework of industry division and occupation
group, detailed occuration estimates by industry division were then made, Table

125 of the 1960 Census of Population gives information on the industry distribution
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in New York State of some individual occupations, The detail needed for most in-
dividual occupations, however, is not given in that table. Most individual occu~
pations are grouped into an all~other category within each occupation group. For
these all~bther categories, information on New York totals of individual occupa-~
tions can be obtained from Table 120 in the Census volume, Infoxrmation for the
country as a whole, given in Census Volume PC 2 (7C), was utilized to prorate the
individual occupations within the all~other group on an industry division basis.
These estimates were totaled and prorated to agree with the industry division
breakdown of the all~other group for the State, In this way, a set of detailed
occupational statistics by industry division, using Census data, was obtained,
These data were then adjusted to a total jobs basis by prorating the breakdown of
occupations in each industry division to the totals by occupation group obtained
in Step 3 and shown in Table 8,

This procedure can be illustrated by indicating how the number of jobs
by detailed occupation was dexived for one oeccupation group =~ professional, tech-
nical, and kindred workers; jobs by detailed occupation within the other occupa~

tion groups were derived in a similar manner, We begin with Census Table 125 for

New York State, which shows an industry breakdown for 19 specified professional
occupations for males and 8 for females. The first step, then, was to £ill in the
data for those occupations in which data for one sex was missing. This was done by
using the national patterns in Censug Report PC 2 (7C). The following table uses

female lawyera as an example,

ESTIMATING THE NUMBER OF FEMALE LAWYERS BY INDUSTRY DIVISION
IN NEW YORK STATE IN 1960

United Statas : New York

Industry division Numbexr ¢ Percent ¢ State

.8 &8

Total employment e 7, 140 100,0 1,450
Manufacturing 39 0.5 7

Contract construction 101 1.4 20
Transportation and public utilities 40 0.6 9

. Wholesale and retail trade 61 0.9 13
Finance, insurance, and real estate 383 5.4 78

Services and miscellaneous 4,768 66.9 971

Public administration 1,728 24.3 352

Not reported | | 20 - -




Their national percent distribution by industry division, applied to the 1,450
employed female lawyers in New York State (this figure is taken from Census Table
120) yields their estimated employment by industry division in the State. In the
same manner employment estimates were derived for the other profesgional occupa~
tions in which data for either sex were missing. By using the above procedure,
estimates were made for missing detailed occupation-gex components, and the re-
sulting "othex" group was made consistent for each sex by subtracting these esti-
mates. Totals for the "other" group, by industry division, were made in this
manner for the State and each area,

Since the matrix needed figures for individual occupations included in
the "other" group, they were estimated by utilizing the data from Census Volume ]

PC 2 (7C). The following table uses librarians (male and female) as an example.

ESTIMATING THE TOTAL NUMBER OF LIBRARIANS IN NEW YORK STATE
BY INDUSTIRY DIVISION IN 1960

s United States : New York

Industry division : Number : Percent : State

Total employment 84,332 100.0 8,800
Agriculture 80 0.1 9
Mining 62 0.1 9
Manufacturing 122 0.1 9
Contract construction 2,432 2.9 258°
Transportation and public utilities 404 0.5 b
Wholesale and retail trade 321 0.4 36
Finance, insurance,and real estate 360 0.4 36
Services and miscellaneous 77,466 92,1 8,177
Public administration 2,843 3.4 302
Not reported 242 - v

Their national percent distribution by industyry division was npplieh to the 8,880
1ibrarians in New York State (from Table 120). The other professional occupations
were treated in the same way.

However, the national occupation=by-industry distribution for othex!
profeasionals differs from New York State's, so that, when all such estimates were
added up, the sums by industry division differed from those previously derived for
"other"professionals., Therefore, the data had to be prorated using an iterative

procedure 1/ so that the sum of the dotailed occupations by industry division add

) “Idem.“




2 T B s TS

-9 =
up to the numbexr of "other" professionals and at the same time each individual
occupation by industry division adds up to its occupation total as shown in Table
120.

After estimates wexe obtained for each of the Census professional occupa-
tions, by industry division, the detailed occupation data were prorated to add up
to total professional jobs by industry division, shown in Table 8. For example, in
manufacturing, in order to shift professional employment by detailed occupation
from a Census basis to a total jobs basis, the Census f£figure for each occupation
was multiplied by 0,981 (the ratio of the 166,700 jobs shown in Table 8 to the
169,900 resident employed shown in Table 7), A similar breakdown of jobs by de-
tailed occupation and industry division was made for each of the other cells,

Step 5. It is well known and documented by Census follow~up studies that
there are deficiencies in Census information about occupations, which were obtained
from one member of a household. Consequently, it was desirable to use other data
where available. Ve utilized our own study of technicians, ecientists, and engi~
neers, as of 1962, 1/ and our own study of the metal trades, as of 1957, 2/ We
used New York State Education Department data on the number of teachers and on
iicensees in several professional occupations, such as physicians. We also util~
i1zed New York State data on the number of apprentices, Most important of all, we
utilized occupational data from a 1960 wage study that covered most nonmanufacture
ing industries in the State, 3/

In, many casaes, the occupational figures from these sources, when ad=-
justed to a 1960 basis, were different from those in the 1960 Cansus. Since they

were basically more reliable than the Census having been compiled in the main from

1. New York State Department of Labor, Division of Research and Statistics,
Technical Manpower in New York State,

2. New York State Department of Labor, Division of Research and Statistics,
Manpower in Selected Metal Crafts in New York State, Publication B~107,

3. New York State Department of Labor, Division of Research and Statistics,
Wages and Hours in Industries Covered by the Minimum Wage Law, Neu York State,
1960-1961, Publication B 132,
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employer reports, we substituted them for the Census data, wherever they applied.
This was not a simple process, since we had to work within the over~all framework
of the job totals by industry division previously compiled; and it meant in scme
cages that the totals by occupational group had to be shifted, Increasing the 8
number of workers in one occupation because of known outside data meant that the
number in other occupations had to be reduced, By and large, where such adjust~
ments did not offset each other, they were made in the "all othex" categorxy of the
group., The largest ggjuatm&nta among occupation group totals involved a shift
from sales workers to clerical workers and laborers in retail trade, Our 1960
retail trade wage study showaed a larger proportion of workers in clerical occupa~
tions (checker, ete,) and laborers (stock boy) than did the Census, and showed a
smaller propoxtion in sales than did the Census.

Table 9 presents the final detailed occupation~by~industry~division dise
tribution of the number of jobs in the State in 1960, A similar distribution was
prepared for each area.

Estimates for 1965

Once the beunchmark set of data described above was completed for 1960,
we prepared to make a set of estimates for 1965. The procedure used for the indus~
try-occupation matrix for 1965 was similar to that utilized for 1970 and 1975,
which will bo described at a later stage in this paper., Nonfarm employment by in~
dustry for 1965 was available from the same souxces as in the case of the 1960
data,

Total job figures for 1965 were calculated by using the same method as
in 1960, The ratios for self-employed and unpaid family workers to wage and salary
workers obtained in 1960 were utilized for 1965, and the results were adjusted to
agree with the total available from the New York State Division of Employment's
work force estimate, Yederal government workers for 1965 were distributed by ine
dustry, using Division of Employment data, To distribute State and local governw

ment employment, data from the Division of Employment and the Census Bureau's




Covernments Division were utilized, 1/ Where no data were available, distribu-
tions from the 1962 Census of Governments were used,

The only new element that arose in estimating the data for 1965 was in
the calculation of labor force by age and sex, We utilized, for this purpose, a
set of population estimates and projections at S~year intervals by S~year age-sex
groups, compiled by the Cormell Aeronautical Laboratories for the State Office of
Planning Coovdination, 2/ These population estimates were adjusted to a nonin-
stitutional civilian population basis by utilizing the information for 1960 and by
assuming that the changes in these groups fxom 1960 to 1965 were the same in each
age~sex group as those in the population as a whole. Labor force participation
rates were then estimated, f£irst by utilizing the change that occurred nationally
in each age~sex cohort betwaen 1960 and 1965. 3/ Applying these ratios to the
population figures, we found that the resulting estimate for total civilian labor
force showed an increase of about 3,5 percent between 1960 and 1965. About 3,1
of the 3.5 percent represented the result of gopulation changes (ve learned this
by applying the 1960 participation rates to the 1965 pcpulation).

In contrast to the 3.5 percent change between 1960 and 1965 in estimeted
civilian labor force, there was a change of only 2,9 percent in estimated work
force, It was possible that the current population counts by age and gex vere
wrong, or that the work force estimates were wrong. But this seemed unlikely, ba~
cause the work force estimates are in large paxt determined by actual measurement
for the State and because the population estimates, except for net migration, are
similarly determined, The discrepancy would have to be sought in one of the other

elements of the estimating process, Tremendous changes could have taken place in

1. See Public Employment in 1965 and City Employment in 1965, Also, New York
State Civil Service Commission, Distribution of New York State Positions by County

and Agency, 1964.
2. New York State Executive Department, Office of Planning Coordination, Demo-
graphic Projections for New York State Counties.

3. Cooper, Sophia and Johnston, Donis!'Labor Force Projections for 1970-1980,"
Monthly Labor Review, February 1965, p. 130.
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the net commutation pattern, but considering the nature of New York City's work
force, where mest of the net commutation takes place, this hardly appeared likely.
The one remaining element of major significance was our assumption that New York's
labor force participation rates had changed between 1960 and 1965 at the same raéé
as those nationally, If this factor was responsible, a reasonable set of figures
with which to reconcile our 1960 and 1965 data by age, sex, and industry might be
obtained by using changes in national participation rates, but with modifications
between 1960 and 1965, particularly for women, We did this and were able to obtain
a reconciliation for 1965 between the total number of jobs and the labor force
similar to the one for 1960, given in Table 5,

Projections for 1970 and 1975

1. Labor force and nonfarm employment projections

The projections for 1970 and 1975 build on the base of population pro-
Jections made for the State Office of Planning Coordination by the Cornell Aero~
nautical Laboratories, which were mentioned earlier. This set of projections had
the advantage of presenting figures for each county of the State, so that area
projections could be made on the same basis as for the State as a whole, They
were amended to a civilian noninstitutional basis in a manner similar to that used
for 1960,

Changes shown by national projections of labor force participation rates
vere now utilized to obtain a f£iret approximation of the labor force in 1970 and
1975, and these figures wore later amended by a mathod simils: to that described
in connection with the 1965 data, in order to reconcile the labor force totals
with the total job figures. Unemployment was assumed to average 4 percent for the
State as a whole, 1In some areas, lower levels of unemployment appeared to be
reasonable; in other areas, somewhat higher levels were used.

Several procedures weve used, on an experimental basis, to project none
agricultural employment for 1970 and 1975. One approach was to use logarithmic

regression, another to use linear regrossion, Both were applied to the State~wide

L
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employment data, aud then both were applied to the State data as a percent of the
United States data, The results of these four methods were compared and the de-
cision was made to utilize as the basic regression model Log ¥ = a + bt, where ¥
repregents for each industry the percent that New York's employment is of national
employment for each year of the period 1947-1965, and t = time in years.

These propertions were projected to 1970 and 1975 and (being in terms of
pexcent of national nonagricultural employment) were multiplied by the BLS nation~
al employment projections (on a 4~percent-unemployment-~level base) to obtain pro-
jected employment in New York State for 1970 and 1975.

For industries where a more detailed breakdown was needed than 2 digits

in manufacturing and 1 digit in nonmanufacturing, the trend of New York's employ~
ment as a percent of United States employment between 1960 and 1965 was extrapo-
lated to 1970 and 1975. The reason for using 1960 and 1965 to find a trend, rather

than seeking a longer~range trend, was the lack of comparable data for New York
State, its areas, and the United States, at the 3-digit level, before 1958, 1In
addition, 1960 was the year in which the standard for a coverage under the New g
York State Unemployment Insurance Law was reduced to onc employee or moxe; 80 that, ‘
beginning with 1960, insured employment data could be used without small-firm ad~
justments, The resulting percentages were multiplied by the BLS national projece~

tions and prorated to the 2~digit manufacturing and l-digit nonmanufacturing totals
previously projected by the regression line nethod. 7The table on the following

page gives an example of this process for two industry subgroups that together

constitute industry group X. The projections for the two subgroups (line J in

the tabls) add up to 112,200, This 18 a little more than the 111,400 that the

regrasrion-line method yielded for industry group X. pProrating scales the two

subgroup figures down proportionately, Go that their sum just equals 111,400
(1ine M).




PROJECTION OF TOTAL JOBS TO 1970 FOR 3~DIGIT SUBGROURS
OF 2-DIGIT INDUSTRY GROUP X

* A

B ) . $ ~; Total =
Step ‘ Subgroup . Subgroup . Industry
. , ‘. A H B :_group X
A. 1960 national estimate 326,400 27,900 354,300
B. 1960 State estimate 95,700 6,100 101,800
C. 1960 national~State ratic (B/A) 0.293 0,219 -
D. 1965 national estimate 352,900 29,800 382,700
E. 1965 State estimate 96,800 7,400 104,200
F. 1965 national~State ratio (E/D) 0.274 0,248 -
G. Ratio of 1960 ratio to 1965 ratio (F/C) 0,935 1.132 -
H. 1970 national~State ratio (GXE) 0.256 0.281 -
1. 1970 national projection 400,000 35,000 435,000
J., 1970 sState projection (HXI) 102,400 9,800 112,00
K. 1970 state regression-line projection - - 111,400
L. Ratio of K to J - - 0.993
M. 1970 State projections prow~rated to K 101,700 9,700 111,400

These will be described in a forthcoming technical bulletin of the Division of Re~

Area estimates of nonfaxm jobs by industry were made by similar methods.

search and Statistics,

from this procedure was then compared with the independently estimated labor force

figures, and adjustments were made to reconcile the two sets of projections., These

The total nonagricultural employment estimate in each avea that resulted

adjustments, in most cases, were minor and did not significantly affect the over-

all estimating framework, When the astimates were completed, a set of labor force

and nonagricultural employment figures, together with a reconciliation sheat, was

sent to knowledgeable people within the New York State Departments of Labor and

Commerca to chack for possible circumstances that the calculations could not take

account of <~ for example, a new plant known to be moving into an area or an im~

portant old plant about to leave the area, etc. The estimates were also checked

wherever possible with projections mada by other agencies. Again, some slight

adjustments in our projections were made as a result of such local contacts, Since

data for most of 1966 were available by the time the projections were completed, a
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check was made of 1965-66 trends to detexrmine whether or not the 196570 trends
were in line; some adjustments vesulted from this appraisal, All the adjustments
in the projections resulted in changing the f£inal 1975 projections by less than
1 percent over~all. Of course, in some jndustries, particularly ih manufaccuriné,
the amount of adjustment was somewhat greater,
2, Jobs by industry

After the nonagricultural employment figures by detailed industry by
area ha” been prepared, it was necessary to change these figures from a wage and
salary worker concept to a total jobs concept. This meant that the number of
seléremployed workers had to be added to each industry in each area, and that gov~
ernment workers had to be distributed by industry, The breakdown for government
workexs by industry or function which had been worked up for 1960.and 1965 was
used as a basis for extrapolating to 1970 and 1975 within the framework of total
government employment projections derived from the regression equation, Projec~
tions for total sclf~employed persons and domestic employees were based on the
assumption that the percent they were of nonagricultural employment would change
at only half the annual rate that prevailed during the 1960~1965 period, since
both sectors declined sharply during that period. The number of self-cmployed in
each industry was estimated by using 1960 ratios and then prorating the results
to their total estimates, Trends derived from the 1958 and 1963 Censuses of Busie
ness wore examined in order to make adjustments in the trade and service sectors
as to the number of self-employed. Liceusing trends also were consulted, for ex-
ample, the trend in physician licenses. Agricultural employment for each area was
dorived from United States Department of Agriculture data, and trends determined
from these data were utilized to project this segment of employment.
3. Occupation projections

We have already described for the benchmark year 1960, the process that

we used for obtaining total jobs, by detailed occupation and industry division.

From the BLS, a detailed industry=-by=occupation matrix is available for the years
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1960 and 1975, This matrix gives for each of 116 industyxies the percent distribu-
tion for each of 162 occupations. The 1960 national matrix was applied to the
total number of jobs in New York State for each of the 116 industries and a set
of occupation totals in each of 9 industry divisions in each of the 162 occupa~
tions was thus obtained. Ratios were then determined in each occupation~industry~
division cell between the occupation figures obtained as a cesult of applying the
1960 national matrix and the independently estimated occupation figures from
Table 9, For 1975, the national matrix was applied to the independently projected
New York State figures for the total number of jobs, by industry, and totals were
again obtained on a detailed occupation and industxy division basis. To these
totals, the 1960 ratios were then applied in each cell, and projections for New
York State by detailed occupation and industry division for 1975 comparable to the
independently estimated New York State data for 1960 were thus obtained., The fol~

lowing table illustrates this procedure for accountants:

: 1960 : 1975 _
H 1‘ﬁuatcd : bStags ! Ratio * bStage :  Adjusted
_ ¢ independ~ : based on ¢ ¢ baged on ; State
Industry division H ant : national : A 2§ g national : projections
¢ estimates ; matrix : matrix : (Cx D)
: A ;1 B s C s D s E
Total, all accountants 69,800 58,187 68,925 82,100
Agriculture 100 20 5,000 a3 200
Mining 300 65 4,615 114 500
Construction 1,100 1,023 1.075 1,633 1,800
Manufacturing 14,400 11,313 1.273 11,548 14,700
Transportation and
public utilities 4,800 3,897 1,232 3,898 4,800
Trade 6,400 6,214 1,030 6,254 6,400
Financa, insurance,
and real estate 8,700 6,492 1.340 5,596 7,500
Sexvices 26,800 24,601 1,089 33,988 37,000
Public administration 7,200 4,562 1,578 5,861 9,200
A. From Table 9.
B, The BLS industry-occupation matrix for 1960 applied to total jobs in New

Yorlk State in each of 116 industries;
1960 in New York State which w
are of apparel nationally as shown in

countants.

job projections.,

The number of accountants in each of
added to obtain the 9 inuustry division totals shown in this
D. Similar to column B using the 1975 BLS matrix and 1975

@.5e; there were 333,400 jobs in apparel in
hen multiplied by 0,09%~the percent that accountants
the BLS matrix-gives an estimate of 300 ac-
the 116 industries were then

column,.
New York State total
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This mechanical proceduxe could be modified where small numbers are in-
volved (agriculture, mining) by using absolute differences rather than ratios,
e.g., for accountants, in agriculture, 100-20 + 33 = 113 projected accountants in
1975,

After the projections were completed for all cells, the figures were
totaled and comparisons made between 1960 and 1975. 1In several cases, where occu-~
pation data were available for a series of years for New York State from other
sources, independent projections were made and amendments were then made in the
projections that wesulted from the mechanical process outlined above., Such data
vere available from licensing sources for doctors, dentists, and several other
professional groups and for teachers from the State Education Department. Inde-~
pendent projections wexe made for technicians by using tae methodology described

in o report of the New York State Department of Labor on Technical Manpover in

New York State. 1/ A check was also made on the difference in 1950~1960 trends by
occupation in the nation and New York State as shovn by 1950 and 1960 Census data,
and these velationships were also utilized in amending the xesults of the matrix %
calculation,

Por 1965 and 1970, occupation projections were obtained by a method
similar to that used for 1975, It was first necessary to obtain a national matrix
for these two years. This was done by interpolating the 1960-1975 proportions
for each occupation in each industxy.

Replacement and Job Mobility

After we find the expected growth or decline in the number of jobs by
occupation, we then add o these figures the number of deaths and retirements,
estimated from working=life tables computed by BLS for the nation on the basis of
1660 patterns, These patterns were applied to Census occupation distributions, by

age and sex, for the State and its areas. Thege rates were then applied to an

1 THew York State Department of Labor, Division of Research and Statistics,
Technical Manpower in New Yoxk State, Volume I, Supplement B, "Job Projections in
Technical Occupations."
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average of the number in the occupation in 1960 at the beginning and in 1975 at the
end of the period and a reasonable approximation can thus be made of the number of
job vacancies that can be expected as a result of deaths and retirements from the
work force during 1960~1975. 1/

To complete the picture, an estimate should be made of the number of jobs
that will be created in each occupation by job shifts as people move up and down
the occupational ladder, This area of job mobility is a most important one in
terms of job replacement needs, particularly at lower occupation levels, and a
great deal of research is needed to detexmine its extent. With the present state
of information available on this subject, it very well may be that our estimates
of this factor will be crude and possibly limited to occupational groups only.

Conclusions

The problem of future manpower projections is like a jig-saw puzzle in
which many important pieces arec missing, and this is particularly true when one
attempts to make such projections for a State and its areas. It is possible, how-
ever, to fit a great many pieces together and, with better data and techniques, it
should be possible, in the future, to find and add some of the missing pieces.
Although previous national, State, and New Yoxk City projections may have been off
the mark in absolute dimension, they did point out fairly well the direction of
change in the various occupational fields and they have illuminated the problems
in the manpower field during the 1960's, We hope and expect that our present pro-
jections will coma closer to the target.

A future publication of the Division of Rescarch and Statistics will
prasent the methodology of the projection process used for New York State in

greater detail,

1. 1Ibid, p. 14 £f.
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New York State D ,arxtment of Labor
Division of Resear.h and Statistics

Table 1. CENSUS POPULATION AND LABOR FORCE, NEW YORK STATE, 1960
(in thousands)
$ : K : Civilian ; ; Civilian
: pesident ¢ Institu~ 3 Resident ; nonirsti- : Civilian : labor force
» and ! no on ¢ tional ¢ armed ; tutifnal labor ; partici~
Age an ﬂgx: population : population : forces 3 popula- : force ; pation
— 3 S —t s tion : b xates
Male, 14+ 5,882,2 121.5 40.1 5,721 4,555 79.6
20~24 433,7 8.7 14.0 411 350 85,2
25=34 1,055,2 18.0 11.7 1,026 986 96.1
35-44 1,126.6 16.5 7.3 1,103 1,070 97.0
43~54 1,036.1 17.1 1.8 1,017 972, 95.6
55~64 842.8 18.2 0.3 824 723 87.7
65+ 73445 31.6 - 703 251 35.7
Female, 14+ 6,506.5 98.4 1.0 6,407 2,403 37.5
14~19 677.4 5.8 0.2 671 178 26.5
20~24 500.1 2,5 0.3 497 262 32.7
25-34 1,132.3 6.6 0.2 1,126 413 36.7
35-44 1,2364.3 902 0.1 1,225 534 43.6
45-54 1,124.3 11.8 0.1 1,112 539 50.3
55-64 913,3 13.8 0.1 899 347 38.6
Source: U. S. Bureau of the Census, U. 5. Census of Population: 1960, Volume I,

Part 34 New York, Tables 115 and 107.
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New York State Department of Labor
Division of Research and Statistics

Table 2. ADJUSTMENT OF THE NEW YORK STATE CENSUS CIVILIAN LABOR FORCE
PARTICIPATION RATES TO AN ANNUAL BASIS COMPARABLE WITH THE U, S.
CURRENT POPULATION SURVEY (CPS), 1960

s : $ "Ratio of US : Annual NY -
: NY Census : Ratio of US ¢ NY partici~- ; participa~ ; State civi-
$ efvilian : participa~ : pation rates tion rates : lian labor
Age and sex ¢ labor force ¢ tion rates 3 adjusted by : Annual aver~ ; force par-
: participa~ ¢ April CPS ¢ ¢ US CPS-Cen~ : age & March~ : ticipation
¢ tion rates : Census s+ sus ratio ¢ April aver~ : rate, 1960
¢ (percent) ¢ : (percent) age : (percent)
o : (1) :  (2) : (3 : (4) :  (5)
Male
14~19 31.9 1.092 34.8 1,123 39.1
20"24 8542 10018 8607 1:013 8708
25=34 96,1 1.011 97.2 1.005 97.7
35-44 97.0 1.008 97.8 1.001 97.9
45~54 95.6 1.017 97.2 1.003 97.5
55-64 87.7 1.017 89,2 1,005 89.6
65+ 35,7 1.067 38.1 .997 38,0
Female
14+19 2645 1.074 28,5 1,162 3.1
20~24 5247 1.020 53.8 1.024 55.1
25-34 36.7 1.010 37,1 1.020 37.8
35~44 43,6 1.030 44.9 1.000 44.9
45«54 50,3 1.055 53,1 1.014 53,8

T (3)

(1) From Table 1.
(2) Derived
ment, pp. 381-3

from th

_ (4) Ratio of annual average labor force pa
March-April labox force participation rates,
Labor Force.

T (5) Column (3) multiplied by column “4).

e Gordon Committee report (Measuring Employment and Unemploy-
82) by taking the ratio of the April CPS to Census.
Column (1) multiplied by column (2).

rticipation rates to the average of the
taken from the Monthly Report on the




Table 3.

n21-

Yew York State Denartment of Tabor
Division of Reseawch and Statistics

(in thousands)
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NEW YORK STATE CIVILIAN POPULATION AND LABOR FORCE, 1960

s NY State civilian : Annual NY State : NY State
p s noninstitutional : civilian labor ; eidvilian -
Age and sex : population : force partici~ : labor foree
i : : pation rates :
: (1 : (2) : (3)
Total, 14+ 12,161 59.8 7,273
Male, 14+ 5,737 82.0 4,704
14~19 648 39,2 254
20-24 415 81.0 365
25=34 1,021 97.9 1,000
35-44 1,105 98.2 1,085
45-54 1,017 97.4 991
55-64 825 89.7 740
65+ 706 38,1 269
Female, 14+ 6,424 40.0 2,569
14~19 680 33.8 230
20-24 500 54.9 275
25=34 1,123 37.8 425
3544 1,225 45.0 551
45-54 1,113 53.8 599
55~64 901 41.6 3715
65+ 882 12,9 114

1, Ihe April 1960 civilian population was moved to July by linear interpolation
between the April 1960 Census Population and the July 1965 Population estimates
prepared by the N. Y. State Office of Planning Coordination.
Based on Table 2 column 5, adjusted to eliminate the statistical discrepancy

2,

in Table 5.

3.

(Sce text p. 4)
Column (1) multiplied by column (2).
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New York State Department of Labor
pivision of Research and Statistics

Table 5., WORK FORCE AWD LABOR FORCE RECONCILIATION
NEW YORK STAYE
(in thousands)

va 4%

1939+1965, Bulletin (1370-~3).

1, Adjusted census civilian labor force
2. a. Unemployment rate (percent)
b. Unemployed
3, a. Resident employed
b. Less nonagricultural self~employed and unpaid family workers
and domestics
c, Less agriculture
4. Census nonagricultural resident wage and salary vorkers
5. BLS nonagricultural wage and salary workers
6, Difference
7. HNet commutation
8, Dual job holders less those with a job but not being paid
9, Discrepancy -

~{"For derivation of 19060 see Table 3, column 3,

2. From N. Y. State Department of Labor, Division of Employment, estimated by
using the Bureau of Employment Security method.

3, a. Row 1 minua row 2b,

b and c. N. Y. State Department of Labor, pivision of Employment, estimated

by Bureau of Employment Security method,

4. U. S. Census of Population, Volume I, Part 34, Table 122.

5. U, S. Bureau of Labor Statistics, Emplo gnt and Earnings for geates and Areas

7. pate for SMSA's can be obtained from Population Census PC2 (6B), Journey to
Work. In deriving net commutation for New York State the data were taken from the
New York State Department of Commerce, Commuting from County to County in_New York
gtate (Research Bulletin No. 11); however, for States where no such data is available, 1
a good approximation of commuting patterns can be derived by using Table 132 of the
population Census for the State and contiguous States (commutation from noncontiguous
gtates is relatively small). people who live in one State and commute to work in
another are counted in the civilian labor force by place of residence (rows 1 and 4)
and are counted in the nonagricultural employment data by place of work (row 3).

8. Dual job holders are counted more than once in the BLS nonagricultural wage
and oalary workers figures (row 5) but not ia the Census nonagricultural resident
wage and salary workers (row 4). National data suggests that dual jobs amount to
S percent of all jobs and this factor (actually 4.9 percent) was used for the State.
Those with a job but who did get paid during the week because they ware sick, on
vacation or on strike were counted among the Census resident wage and solary workaers
but not among the BLS nonagricultural wage and salary workers. This amounts to
about 1.5 parcent of the labor force nationally and was used for the State. A net '
rate of 3.4 percent (4.9 minus 1.5) multiplied by row 5 was used to derive row 8.

T G g

1f BLS nonagricultural employment (row 5) plus agricultural employment (row 3¢)
plus self-employed and unpaid family workers and domestics (row 3b) are added to-
gether, we get total jobs (7,265,000 in 1960), 1f unemployment (row 2b) is added
we get total work force,

2 e o e o e i3 0
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