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: To compile its projections of future employment
levels, the Bureau of Labor Statistics (BLS) combines the following
five interlinked models in a six-step process: a labor force model,.
an econometric model of the U.S. economy, an industry activity model,
an industry labor demand model, and an’ occupational labor demand
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‘ in order to show the relative impacts of five determinants--gross
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Bureau Of Labor Stat‘iétics Employment

Projections: Detailed Analysis Of

Selected Occupations And Industnes

Every 2 years the Bureau of Labor Statistics
(BLS) prepares and reports projectipns of
future employment by occupation and by
industry.
’

This report examines the process that BLS
uses to generate its gmployment projec-
tions and analyzes the major factors affect-
ing these projections. A companion feport
(GAO - OCE-85-2) lists specific technologi-
cal assumptions BLS used in projecting

" 1995 employment levels.
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The Honorable Berkley Bedell . . : o : ‘ ] .
House of Representatives . I o\ S
DearsMr. Bedell: 3 )

+  SUBJECT:, Buréau of L#bor ‘Statistics Employment Rrojéctions; .

R A ' Detailed Analysis of Sélected Ocqupations and . ;

"""\ Industries. (GAO/OCE-85-1) , o
: ’ . . .

As the Chairman, Subcommittee on General Oversight and.the
Economy, Committee’on Small Busihess, you requgstedithat the . °
General Accountihg.Office examine certaln issues concerning

. projections of future employment levels made by the Bureau of

¢ . Labor Statistics {BLS)l. 1In subsequent ‘discussions with your - C o

office, it was agreed that we wpuld issue two-reports in.response’ .
. ++ to your request. One report would focus an the process BLS uses ‘
- to project future employment levels; the other report would

describe 'in detail specific technological assumptions that BLS .
used in projecting 1995 employment levels for certain industries . .
and occupations.. - ‘ _ g ~— ‘ o

/ This first report describes the process that BLS uses tQ pro-
ject future employment levels and -analyzes the major factqrs that

| influence these projections. To accomplish these objectives, we + * - *
first reviewed the entire employment projection.procesas®and pre-
pared a brief decrcription of that process based on our survey of .
the relevant literature and interviews with BLS officials. A
primary purpose of this°review was to identify the major‘factors
affecting BLS' projections‘of future employment levéls. We then
analyzed in detail the relative effects of these deterniining fac-
tors on BLS' projections of 1995 employment levels /for each of the
specific industries and occuypations that you asked /us tq_examine.

During our review we learned that BLS uses a system of five

inter-linked economic models to0 project the size of the labor _
force, the level of aggregate kconomic activity,' the ‘demand for {7
goods andéservipes by induétfy. and “the éd2mand for labor by .

/

[ . . <
: rd
] -
4

lThe Bureau of Labor Statistics is responsible for the Depart- ) '
. ment of Labor's economic and statistical research activities. .
7 As the federal government's principal data-gathering agency in
the field of labor economics, BLS collects, processes, analyzes
and disseminates data dn employment, unemployment, wages, pro-
ductivity and technological change. mﬁ :
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»industry and by occupation. -'BLS makes certaih checks to'assure .
,-‘that the results of these models are internally cqnsietent.'.lf’ ~
., any incdnsistencies are found, BLS 'makes judgmental adjustments
" to the models to éliminate them.. . o e 3
P ] ' ’ ' . ‘.. R .
. We also found that the’ BLS employment projection process .is
. . based on basic, economic principles that posit changes in the .
‘level and distribution of aggregate demand and new technologies
.38 primary determinahts of changing employment levels in indivi-
dual ipdustries and ‘gccupations. Specifically, we identified
-~ five major dotorminazzs of BLS' elployment projections: the’
‘Agrojected level of gross national product (GNP), demand
istribution, productivity, input-output. relatiofiships ampong
industries, and staffing pdtterns. = - ° oo T

To.illshtrate the.telati#e'iffeéts of theaed détcrmingnta.-we'
. - desighed two sets of computer simulations that BLS performed at
our request. These two gets of simulations generated similar

«

o' the projeéieq ez.vel of GNP‘haﬁ : felativel& greéater "o
v effect on projected employment lavels than any, other r
determinant,, and — . o

L J -
- 2 [

. ] {ﬁ . . , r .
o, the relative iffportance of each of the other determinants
- variéd.substantially from one industry to another, and
' from one occupation' to another. ..It is' thesesfactors that,
- actually affect how the projected rates of growth in e
employment vary among dndustries and’ occupations. RS

: ) ) ’ ) 'y
' A 'secord, companion rgport (GAO/OCE-85-2) describes. in de-
tail specific technological assumptions regarding ‘each of ,the 59
.durable goods industries and the 40 highest growth occupations
that you asked us to éxamine. We obtaimed this ingprmation T,

through interviews with BLS officials, )
A "~ Ne

Our review_ was made during the perioc Octobbr-1983'%hrbdgh\\~
October 1984 and wgs performed in accordance with geperally

accepted government audit standards, except that we ‘did not L\ .

review the general controls and application controls of the
computer-based system that BLS uses to generate its empqument
forecasts. .

1 v .

THE BLS EMPLOYMENT PROJECTION PROCESS - . T

On December 14, 1983, we briefed your office on the five
economic models that, whén linked together, comprise the system ,
that BLS-uses to produce its employment projections.\ The five
models are: (1) a labor force model, (2) an .econometric model of
the/U.S. economy, (3) an industry activity modei, (4)‘an industry -
labor demand model, and (5) an occupational labor demand model. . .

" * . ‘ - -
.
.

’ " “‘2 -.. 5. "
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During the projection process, thd economic variables forecasted’
by any’'one model become inputs' to one or m 'of the gubsequent

-models.. (A detailed explanation of these modkls and their inter-

> ’ .

reﬁatﬂhqships is provided in qulosure I,) .
~ ¢ * 4

. . : r'd . .. o
. These five &conomic models are used by BLS in, the. follcwint :
six~-step process: C i ! v : o
(1) The labor force model is used to project the future size of ;I
- the labor force. - - AT .
. - . ) . v, .
. (2) Based.on the results of’this forecast ahd quantifiable,
assumptions about the level of certain economic activity e,
(e.g¢, the am8unt of goferpment expenditutes for national .
defense)} the macrbeconomi'c model is then used to project’ R
such ‘macroeconomiqp variables as unemplo nt, inflation, and -
the level of GNP and'its vapmious components, such ‘as per-
sonal consumption expenditures and business investment R e
txpenditures. These components of GNP represent aggregate :
© finql demands (which are purchases of goods and services by
end sers).as opposed to intermediate demands (which‘'are
‘purchases of go s-and .services Qyiﬁntermediate users for
further production). . . S -y,
~ - . . % . . . . . :
(3) In the industry activity model,d;be/?;récasted aggregate
* -~fin2l demands:for goods and services are allocated across

\

— o various,K industries by means of a bridge table =- a set of

"

percentage distributions of the aggregate final '‘demands .
-~ among industries.- _ " ' : .
(4) The resulting forecasts of fihal demands for industrial out-
‘¢ buts are then transformed into total demands: (final plus
* . intermediate demands) for those Outputs by use of an input-
< output table -- basically, a%table of coefficients showing
the amount of inputs required from every”industry to proguce
oné dollar's worth of a specific industry's output. - ‘
(5) fThe industry labor demand model is used to fdrecast each
industry's future employment based on %the prcjected total v
demand for that industry's output and the- values of certain
ecogomic variableg, as forecasted by the macroeconomic
mod€&l. t . . : ’ .

(6) The occupational labor demand model is then usetl to

transform the forecasted employment levels for, individual,
industries irito employment foregasts for individual occupa-

tions. ~This final step is acgomplished. by -allocating

indus€ry emplqyment forecasts among occupations by meahs of
staffing patterns -- ratios of employment in each occupation, _ .
in each. industry to total employment in the industry. - . o

. .
. e - .
‘ ’ . ) ‘ hd .
) N .. .
. N . .
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. After obtaining its initlal set of- occupational employment
projections, BLS reviews the préjections generated by each model
in the forecasting system to, assure internal consistency. .
Examples of such ,consistency checks include: (1) ‘'the summation
of forecasted industry final demands. must equal forecasted GNP;
and (2) the: summation of forecasted' industry employment levels
must equal the’ forecasted size of the 'labor. force minus the fore-
casted level of aggregate unemployment. If an inconsistency is
found, an adjustment is made in at least one parameter, sulh as a
particular ipdustry 8, input-output coefficient or staffing pat-

tern ratio.
7

The determinations as to which parameters shoull be changed,
and what the magnitude and direction of any such changes should
be, are judgmental., But each time .such a change is made, it
- could have ramifications for ‘the employment projections for:
several industries or occupations. For example, a change Ln the
*  input-output coefficient relating the use of steel. in the produc-
<« tion of motor vehicles will not only affect the employment pro-
jections of these ‘twg industries, but might also affect those of
the aluminsm and glasg industries. . Similarly, a changé in the
staffing pattern ratio relating thesrelative employment of hand
' bookkeepers ‘in the motor vehicle industry could also affect the
- employment projections for computer programmers .and computer
operators in that industry. Thus, once a given set of adjust-
mengs has been made, BLS agafnqphecks for internal consistency.
If hecessary, further ‘adjustments’ are made until (1) internpally
consistent results are obtained, and (2) all sdjustments that

have been made to input-output coefficients and staffing pattern

‘ratios are deemed to be rleasonably' consistent with expected
changes in technology and the occupational composition of the
wofk force. e v . RN
»~n *
‘While the BLS employment projection process is complex, it

. is based on bfSIc‘&conomic principles tha' posit changes in the
level and distribution of aggregate demand and new technologies
. a8 primary desgrminancs of changing employment levels in indivi-
“dual industries and occypati®ns. Changes in the level of GNP ~--
the outggme of the sécopd step in the BLS process -- will change:
the dem
,in each eccupation. Changes .fh the distribution of final demands
for goods and services will have. differential dmployment effects
across industries and occupations. For example, a shift in the
composition of demand from agricultural produce to durable goods
will result in employment increases in the durable goods indus-
tries an:éin those occupations more prevalent in the manufacture

and distribution of- those goods. Changes in the-distribution pof

demand a
the various components of GNP aré projected, and in the third,
step, when these forecasted final demands are allocated‘emong

industries by use of a bridge table. J L . . .

. .
: ’
1 ’
. . *
. s

d for '‘labor in{ the entire economy, in each industry, and -

gonsidered both in the second step of BLS process when

L
3

4
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« Technological change can also have a substantial impact on
: . future industry and occgpétional employment leve 3.~ New-produc-
% . * tion'techniques can substantiglly affect an ind .- 's labor :
productivity, its intetrelationships with- othe “..cries ds | SR
-embodied in its set-of input-output coefficieic¢: and its staff- ' o
ing pattern ratios. In the BLS process, an increase in an indus- L e
o try!s- labor productivity would be reflected in the fifth step by \
/ _a reduction in ‘the estimated amount of labor required to produce N .
- each unit of that industry's projected output. The employment:
effects of technological change might also be réflected by judg-
mental changes in an industry's input-output coefficients and
L~-—s1:affj.~nq‘pat:t:ern ratios. Changes to the former, which shau the
* - types and amounts of intermediate products_ required'to produce
one unit of an inddsfry's output, are madé“in the fourth step of
' the -BLS process. Whether a. particular.adjustment to’ an indus-
try's input-output coefficient increases or decreases its pro-
jected employment depends on the nature of the adjustment and
whether the intermediate products complement or Substitute: for N
labor in the production process. Changes in staffing pattern. t
ratios, which ate made in the sixth and final step of the BLS : S
\process, woyld only affect prQjections of employment levels by .
.oecupation, and pot the projected 'industry employment levels.
- SIMULATIONS- SHOW IMPACTS ’
OF MAJOR DETERMINAN

, Conceptually, there are two‘blsic ways to show the relative
impacts of eacn of these five determinants-- GNP, demazﬂ distri-
bution, productivity, input-output coefficients, and staffing’
pattern ratios-=on the 1995 BLS employment projettions. First,

» . -, one could simulate what the projected’ employment levels would

© have been if only one determinant at a time was allowed to ,
‘change. Alternatively,” one could simulate what the projected ' . &
levels would have“been if only one determinant at a time was held . o

¢ constant. The two sets of computer simulations that we asked BLS
- to _perform were based on these two respective approaches. .
Results of First Set of imulations 0 !
- g N 9
¢ F . . 4
s In the first set of simulations, one determinant at a time v
was assigned its 1995 projected level, while the others were held .

constant at their 1977 values. (This benchmark was used bécause
BLS' input-output table has been updated to 1977.) Table 'l.pre~
sents the results of these simulations fpr the durable goods !
industries. The first column of this tgble shgws estimated -
wage-and-salary employmer* in each industry~NaA 1977. The second
.. column shows the actual projected 1995 industry employment of
wage-and-salary workers .in each industry, which is the net effect
. - of the projected changes in all of the determinants. Columns 3
through' 6 show what the BLS weuld have projected wage~and-salary \
employment to be in'each industry in 1995 if only the determinant \
noted at the head of each column had been allowed to change. ~ /

o : ’ - g? L/ -
K M | ' . 8 - )
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i . To illustrate how these results should be interpreted,

s ~ consider the first industry listed in the .table, "electronic

-components." The-BLS.begins with an estimate of 1977 wage-and .

salary employment in this industry of 405,000 (column 1). when”

all determinants are assigned their 1995 levels, the result is a

; ,prdjegtﬁd 1995 employment of 849,800 (column 2)--an increase of -

o - 110 percent. - If GNP is assigned its 1995 projected level, but

: " all other determinants are held constant at their 1977 levels, .

f the projected 1995 wage-and-saiary employment in this industry is
640,500. (column 3) ---a 58-percent increase from the.1977 level..
(This percentage incdrease is the same as that projected for GNP.) .
Thus, the combined effect of the projected changes in the other
three determinants--demand distributi.'n, productivity and . input-
output coefficients--produce an-additional net increase of :
209,300  (or 527percent) in projected 1995 emplgyment. -

' . ;

Takep' by itself, the ‘projected-change in the composition of
final demands for goods and services would increase’‘this jndus-
try's 1977 wage-and-salary employment of 405,000 to a projected

. 1995 employment of 597,800 (column 4)--an increase of 48 per-
' cent. This result implies that the pattern of finj}ﬁAemands in
. the future is projected to shift taward electronic products, thus
., causing a relative increase in the demand for labor in this’ '
industry. . ' ' o ' !
When labor productivity is the only determihant assigned its
1995 projécted level, projected 1995 wage-and-salary employment
is only 209,000 (column 5), which is 196,000 less than the 1977
employment level of 405,000. This result implies that labor pro-
ductivity is projected-to increase substantially in this indus-
try, thereby causing a reduction in the number of wage-and-salary
'workers required to produce the 1977 level of output.

Finally, wﬁen the industry's set of, input-output cgeffi-
‘cients is the only one of the determinants assigned its 1995
"value, the projected 1995 employment of wage-and~salary workers
\ in this industry increases to 712,600 (column 6). This result .

. implies that the intermediate demands for electronic ‘components
' are projected to increase substantially by 1995, thus causing a
significant increase in the demand for labor in this industry.

: The only result whichaniformly holds for all of the durable
" goods industries listed in Table 1 is that, with  all other deter-
- minants'held constant at their 1977 levels, the project®d growth

in GNP will cause projectéﬁ‘1995-employment levels in all indus-~
tries fo increase by 58 percent over their 1977 employment .
levels. Thus, it is projected differences in demard distribu-
tion, labor productivity, and input-output coefficients that
actually determing‘pr the projected .rates of growth in -employ-~
ment vary among industries. ' "

v
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" Table 1 o S 8 .
" Pirst Set.of Squlatlouc of BLS Industry ¥mployment Prniections, 1977-95 - ) ¢ - Lk
" . Ingge arid Salary E-p[oylentlrln tREuaanns[ : 4N . A!:f
! . - . . R
. : ‘ - o 1995 ggplﬁxnent Proioctlon Uslgg;oq_y,vrqjggtaon 0! $d. o
. 2t . 1977 . 1995 , -
. L Estimated Projugled - Dedmand . lnput- ,
I L (19 4 2 eee__l(thousands) . - __ GNP Distribution Produchlvtgx . _Output
» . . - Y . . (
.Bleutrunlc components’ g 405.0 . 849.8 : 640.5 597.8 209.0 712.6 :
, Computers ihd.gerlpheral equipment ’ 262.0 693.6 - 414,V 724.6 1951.5 288.7 “:
. AMrcraft . Y7 S00.0 708.9 . 70.7 517.4 420.2 . 515.4 .
’ ‘Scrent1¥1c and Lontrotilnq instruments 190.0 3148.2 ' 300.5 /185.7 206.13 2116,5 - ’ f¢
‘Rad10 and communication equipment * ns.0 - 459.8 498.1- . 478.1 181.5 . 115.8 s
Nedical and dAental instruments . / : 128.0 272.0 202.4 - 1568.7 138.0 124.6 '
Pabricated structural metal products . 474.0 6113.1 749.6 460.9 398.9 47).4 o
Constructinn,mining,é oi1lfield machinery : 257.0 357.2 406.4 265.2 . 219.2 256.5 ’ R
Fabricated metal products, n.e.c. . 136.0 A25.5 53t1.4 332.8 . 272.) 133.5
Nonelecttical machinery, n.e.c. : ’ 241.0 326.5- Jgi.t 229.7 c215.8 240.7
Complete quided missiles & space vehlcles 66.0 -139.17 104.4 66.6 86.9 66.4
Metalworking machinery 325.0 . 393.0 - $514.0 317.5 257.3 320,08
Tlectric transmission equipment 190.0 -2%96.0 - 300.5 . 195.3 153.7 194,2
: Telephone and telegraph apparatus ' 147.0 209.1 - 232,55 23)6.6 78.5 ‘156, 4
' N General industrial machinery 295.0 356.0 466.5 - 290.0 ‘ 234.6 287.4
— 77 #Millwork, piywood,é wood products,n.e.c 132.0 386.9 $25.0 296.4 278.8 326. 1
L_Blectrlcal industrial apparatus 211.0 287.6 . .360.5 256. | 163,10 , 236.7 )
’ Electric lighting and wiring 205.0 252.8 324.2 . 205.) 159.7 204.80
furniture ‘and fixtures, except household 149.0 195.9 235.6 141.8 130.4 148.7 ,
Photographic equipsent and supplles ‘ 110.0 175.9 205.6 169.4 82.3 135.9
* Service industry machines I 171.0 214,10 270.4 205.5% 112.1 N R
Househotd furniture 115.0 3157.4 498.1 268.4 ' 264.1 3115.7
Enqines, turbines, and generators ’ 125.0 - 167.4 197.7 132.7 98.9 125.4 .
_Ship and boat building and reparr . 224.0 266.1 354.2 202.9 187.4 222,0 - )
Zlectrical machinery and equipment, n.g.c. 151.0 187.9 238.8 158.2 13,7 149.9
_Material handling equipment 9.0 * 124.,7 14710 . 94.6 7¢.4 94.13 -
Stone and clay products, n.e.c. 146.0 177.2 230.9 141.1 $115.9 146.0 .
.Primary aluminum and aluminum products 150.0 177.5 237.2 149.8 119.13 . 140.6
Cutlery, handtools, and general hardware 175.0 199.2 < 276.7 153.8 14).7 174.0
‘ Primary copper and copper products 1472.0 169.8 232.5 144.7 135.8 » 118,727 ‘
{ ' : ’

—— . -y - D | s s S — - —

Ageafting patterns do not appear in this 1ist of determinarts because they affect occupational, not 1pdustry, employment
proijections,

-
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. . 1977 1995
: : ! Estimated Projected

e Industey (thousands) =~
Special 1ndustry aachxnery 190.0 212.8
Typewriters and other ofi;ce equnpnent . 49.0 68.9
Screw machine products . 101.0 119.7
Opttial and ophthalmic equipment . ’/ 68.0 W 86.1
Metal stampings 238.0 251.0
Oordnance 69.0 85.4
Cement and concrete products 228.0 238.8
Glass . 199.0 209.1
Heating apparatus and plumbing fixtures 6%.0. 78,2
Household appliances 180.0 i88.4
Jewelry and gilverware *93.0 98.4
Farm machinery .167.0 171.8
Prim, nonfer. metals & products, n.e.c. 82.0 85.0
Musical 1nstruments and sporting goods 145.0° 146 .4
Hotorcycles._blcycles. and parts 18,0 19.4
Pottery,and related products ‘ 46.0 46.3
Transportatxon equipment, n;e,c. 107. 107.2
Railrnad equipment 56 . 50.1
Watches,clocks,& clock-oper. devices 30.0 21.0
Logging 84.0 * 74.8
Wnoden containers - 21.0 11,1
Radio and television receiving sets 123.0 111.9
Metal containers .78.0 62.4
Sawmills and planing mills 228.0, 208.7
Structural clay products 50.0 ' 30.1
Manufact. =d ptroducts, n.e.c. 0.0 175.6
tron and steel foundries and forgings 02.0 269.)
Motor vehicles 947.0 859.1
554.0 447.3

S

L |

Pirst. set of Simulations of BLS

P Ok B

«Table | (Continued)

Industr

Iwage and Salary Employment, 1n t ousa

%

Rlast furnac. i and basic steel products

-—— e -  mm e m—

1995 z!élqyaent Prgjectxon Using Only Projection Of;@

Emplo ent Projections

Y Employm i g 1977-95
s

.

Demand Input-

GNP Distribution Productivaity Qutput
300.5 . 156.5 164.0 189.2
77.5 74.2 28,3 50.2
159.7 95.3 98.2 83.0
107,5 100.6 34.5 73.4
376.4 208.8 204.8 . 212.2
109.1 76.7 48.3 69.4
360.6 190.1 182.5 226.4
314.7 202.4 150.6 - 171.9
- 109.1 60.8 56.4 66.6
284.7 184.9 116.1 179.8
147.1 69.8 82.8 92.9
264.1 135.2 126.4 175.5
229.3 130.1 103.3 144.,6
® 28,5 12.13 15.9 19.4
72.17 3o0.2 43.5 46.5
169.2 96.7 73.4 107.1
88.6 38.2 48.4 54.3
A7.4 21.9 17.4 30.6
132.8 77.3 $7.7 73.6
33.2 20.4 18.3 8.3
194.5 189.13 45.% 124.4
123.4 74.7 52.5 61.6
360.6 196.3 170.0 207.1
79.1 33.7 28,9 49.2
316.3 184.7 127.3 188.8
477.6 274. 4 254.8 220.7
1497.6 726.8 724.2 925.9
.876,1 511.9 424.4 402.3

Astaffing patterns do not appear in this list of determinants because they affeut occupational, not industry, employment ..

projectinns,
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‘It is the magnitude and direction of interindustry differ--
, ences in these three determinants that become apparent in Table
1. For example, in addition the 'eleqtrg;ic_components' .
industry, Table 1 shows that the composition’of final “demand in °
1995 is also projedted to shift in ‘such a way that demand
increases for such industries as “computers and peripheral equip-
. ment"” (which shows the largest suth impact), "radio and communi- .
cation equipment,® and,"teIephone and telegraph apparatus.” - In
contrast, the table shows the projected composition of final
demand shifting away from such industries as “"household fur-
niture,® "ship and boat building and repair," and "“cutlery,
handtools, and general hardware." For all 59 durable ‘goods
-industries, projected changes in demand distribution are shown
to increase forecasted 1995 wage-and-salary employment in 23
industries and decrease it in 36. (All 59 industries.and 40 .
occupations are ranked by the relative impact of each determinant
- in.this first set of simulations in-Enclosure II.) :

-

“

Labor productivity is projected‘to increase (leading to *
decreases in forecasted 1995 employment levels) in all of the 59
industries except three--"scientific and controlling instru-
‘ments," "medical and dental instruments,” and "complete guided
missiles and space vehicles." The size of the relative employ-
ment effects of this déterminant, however, varies greatly among
industries. For example, unlike the "electronic components" in-
dustry, labor productivity i projected to have only a slight
effect on future employment z; the "screw machine products”
industry.

7 »

The industry employment effects of projected changes in
input-output coefficients are also shown in Table 1. These
changes, by themselves, lead to projected wage~and-salary employ-
ment incteases in 24 of the 59 industries, projected employment
decreases in 34 imdustries, and no change in one. The greatest
positive effect occurs in the "electronic components®™ industry,
where taken by themselves projected changes in input-output .
coefficients would have-led to a 76-percent increase in fore-
casted 1995 employment above the 1977 employment level of"
405,000. The greatest negative effect on employment is shown to
occur in the "wooden containers® industry, where the forecasted
1995 employment level is 60 percent less than the 1977 employment
level as a result of the changes made to the input-output
coefficients.,

, ol ' -

The net industry employment effects of the prdjected changes
in all three of these determinants--demand distribution, produc-
tivity, and input-output coefficients-—~can be ascertained by
comparing the actual forecasted 1995 employment levels (column 2)
with the 1995 employment levels that would have been forecast if '
only GNP had increased (column 3). Making these com arisons :
shows that the combined effect of these thkee determinants
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proquces'an ‘additional net increase in projected 1995 wage-and-
salary employment in only five O£'th’ﬁs.tp@ustriel--'elocttonie
components,® “"computers and peripheral equipment,® “scientific
and controlling instruments,® "medical and dental instruients,®

and "compléte guided missiles and space vehicles."
7’

» Table 2 presents the results of the same set of simulatfznl
for the 40 highest growth occupations. The determinants of occu-
pational employment trends are the same as the determinants of
industry employment trends shown in Table 1, cept for the addi-~ .
tion of changes in staffing patterng as a faftor influencing
occupational trends. The interpretation of \the occupational re-

-sults is similar to ‘the interprsetation, of the Industry results.

For example, consider the simulationfresults for “"cashiers.” The
BLS begins with an estimate of 1977 wage-and-salary employment of

' 1,406,600 (column 1). Whén all five determinants are assigned

their projected 1995 values, the result is the actual 1995 fore-
casted occupational employment level of 2,384,200 (column 2)--a
projected-increase of approximately 70 percent. If only GNP were
assigned 153'1995 forecasted level, the projected 1995 employment
for cashiers would be 2,224,500 (column 3), which represents the .
same 58-percent growth as that projected for GNP. Thus, the .
combined effeét of the projected changes in the other four déter-
minants produce an additional net increase of 159,700.(or 11
percent) in projected 1995 employment. . * - .

If only depand distiibutf n wéie assiYned its projected 1995
level, the table indicates that\there would be only a slight

. increase of 3,300 in projected 1995 employment. .This result

implies that the expected composition of ¥inal demand in the
future will not have any appreeiable impact on the demands for
thé outputs of industries employing cashiers.- When only labor
productivity in each industry is assigned its 1995 forecasted
value, the projected 1995 employment of cashiers falls to .
1,279,900 (column'5)~- a 9-percent decline from its 1977 level.
The implicatien is that labor productivity is Qrojected to
increase in those industries employing cashiers, resulting in a
need for fewer cashiers to produce the 1977 level of cutput,
Forecasted 1995 employment of cashiers remains at approximately
1.4 million (column 6) when only the input-output coefficients
are assigned their projected 1995 values. THis result implies
that industries employing tashiers are not expected to alter
their future mix of labor and nonlabor resources, such as «
machinery and enerdy. Finally, when only staffing patterns are
assigned their projected 1995 values, the BLS projects a modest
inarease in the employment of cashiers--1,667,600 for 1995
comparéd with'1,406,600 for-1977. This result implies that a
modest change is projected in the labor intensity oﬁ production
by industries employing cashiers, o

9
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. A : . Tabh 3 : o ot :
First set ot.smuuons of BLS Occupational Employment pro jections, 1977-95 ' .
; ‘. alpty Fmployment, In thousands] © . ) - )
. ] ] ‘ R K . . . , . L -
" 1995 Employment Projection Using Only Projection Of: . )
* - 1977 1995 ’ 4 ' . i . ’
Estimated Projected pemand ) Input.-- Staff + w
______occupat i§n - (thousands) GNP Didtribution Productivity output. patte'n t'o\
Building vustodlarm 2412.7 3530.6 3n1s.5 +2339.9 -~ 2221.8 2651.4 2275.5 :
Cashiers- 1406.6 2384. 2224.5 1409.9 * 1 .9 1410.9 1667.6 =) '
Secretaries. . 2072.2 3078. 3277.1 2036.3 1949.8 2167.8 2066.7 @
Gencral clerks, office . 2113.4 4 3002.3 3342.1 2u78.1 1883.3 2202.6 2111
Sales clerks . 2475.9 3346.2 3914.4 ® 2489.7 2175.4 2482.9 2393. ,\ -
Nurses, reyistere:d ’ 1075.7 >+ 1893.7 . 1701.2 1094.0 1085.1 .1091.8 49.5
Waiters and waitrnases 1368.2 2210.3 2163.7 1267 .4 1613.9 1326.6 352. '}
Kndrgrtn. & elemen()ry school tchrs. 1305.6 1892.% 2064 .7 1006.2 1294.1 « . 130S.7 1561. .
Truck drivers 1375.0 1804.8 .2174.5 1281.9 1212.0 £ 1378.3 1379.2
Nursing aides,order ties & attend. 991.7 1649.0 1568. 2 1096.5 1015.1 997.4 911.5%
Sales reprnsonta'tw"q. technical -~ 12)3.8 1667.8 1919.6 1208.6 1073.3 1210.1 1201.3
Accountan's mlh'lt(’rs 652-8 1064-“ ] 1032-4f‘ 64503 31-6 677-0 68:-4 )
Automntlv" mec 1¢'S8 625-3 924-9 988-9 - 593-2 5 106 627-5 66 -1 -
Blue collar worker wupervisors 1173.1 1488.8 1855.2 1130.2 96%.2 °1174.6 1208. 4
Kitchen hnlpers F724.3 1160.2 1145.5 678.7 795.7 712.8 «726.4"
Guards 519.8° " 952,7 822.0 525.0 458.5 676.7 - 521.3
- Fast food prep.. & service wkrs. . 669.5 1107.5 1058.8 s 590.1 837.0 641.6 ,670.6 -t oY
Store manaqgers “6 726.6 .+ 1092.8 1149.0 4 736.4 .633.9 726.9 781.4 N Y
carpenters 525.8 746.2 831.4 479.5, « 518.2 528.5 522-’6 i \
Flectrical & electimic technlCians 311.2 v ¢961.4 492.1 360.2 256.5 347.8 162.5 . s
Licensed practical nurses 482.4 ‘785.4 762.8 50'1.9' 489.1 496.9 460.2 -
Cmp“tet Gystemﬂ \ll|‘yst, 214'9 455-5 - 339-9 221.‘. 188-3 247'3 289-1 ’
Electrical enginecrs + 261.1 518.0 ‘' 412.9 ' 322.4 210.7 300.2 310.1
Computer prograhmers 219.6 . 45%.9 . 347.3 248.8 186.07 257.3 271.7 - . \ v
Mainten. repairers qgen., utility, 645.0 - 1) 1019.9 611.6 565. % » 658.8 662.7 \
Helpers, trades 582.0 7 920.4 ' 338.8 522.8 578.2 557:6
Receptionists 314.1 ! 550.1 496.8 . 328.4 313.7 328.2 k¥ D \
Electricians o 463.1 627.}) . 132 427.6 * 430.8 457.9 468.6 - .
Physicians ., 268.0 474.9 423.9 284.2 v 275.3 -268.5 274.3
Clerical supervikors ' 411.3 621.1 -° .650.4 436.0 344.0 444.0 420.8 9
Computer operators JA81.5 362.3 287.0 '188.1 +J160.3 203, 227.9 —.
Sales MWpresentatives, nontechnjcal 528.0 734.9 ' 835.0 519.1 471.2 525. -531.8 » -
Lawyera ) 190. 385.9 300.4 177.2 2213.4 - 195.9 209.6 - -
stock clerks,stockromm & warehduse “_769-4 94s.3 ¥ 1216.8 766 .1 669.4 780. 2 7.7 . .
Typists 868.9 1517.2 1374.0 $22.00 794.7, 921.3 786.2
Delivery and route wnrkers 714.5 941.7 1129.9. - 682.1 617.13 722.3 710.1
Bookkeepers, hang -- : 791.0 1038.3 1251.0 780.6 737.7 - 809.4 710.6 "
Cooks, restaurant ) ', 275.8 479.7 436.1 257.4 322.7 267.8 293.4 )
Tellers 381.4 608.9 603.1 . 457.2\ 308.13 412.0 - 375.2
Cooks, short order & spec. fast food 347.3 558.7 549.3 3.4 422.2 334:4 340.4
. . v v .
B 3
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Overall,-projected changes in demand digtribution have- a

_'pdéitive effect (relative to estimated 1977 e ployment levels) on ‘ 7/ .

b
[}

., forecasted assunm

" the procedure use¢dfor the first set, to use 1982 as the bench-

- wage-and-salary worker¥§. Thus, in these simulations, one deter- »

.la

forecasted 1995. employment wvels for J16 occupations (cashiers, - L
sales clerks, etc.) and a nejative effect for 24 occupations . *

- -(secretaries, general office cleyks, truck drivers, etc.). _Pro- ° ' .‘

jected changes in labor productivity have ‘a positive employment R
effect for 10 .occupations (cooks, ‘lawyers,‘etc.) and a negative

-~ effect. for 30 occupatioms (tellers, electrical engineers, ‘etc,) ~

Tie regults alsd show that projected changes in input-output S

. coeffictents have a positive employment effect for 31 occupations. 4
" “(clomputer system analysts

.8, guards, etc.) and a negative effect.
for4nine-(codks,-elect:icians, etc.), Finally, projected changes
in Btaffing patterns exhibit a positive employment’ effect for 24

of the occupations (computer systems analysts, computer'operators LT
nd-programmers, etc.) and a negative effect for -16 ocfupations -, '
typists, anG bookkeepers, etc,). 4«' . .

.. - Table 2 ‘also shows that the relative size of the pg jected
employment effects of these daterphinants often varies substan~
tiglly from one oftupation, to another, as they do from one ¢
industry to anot r in Table 1. 'The combined net effect of' these
. four deéepminant produces an additional net increase in fore- N
casted employmeny (over and above the level that would have been
ng just the 58-percent increase in GNP) for 19 .

a;net decrease in 21 occupations. - SN
, \ . .

occupations, and

/ "
Results of Secord :Set of Simulations
e ‘
-In the seco

set of simuldtions, 'we .asked BLS to reverse
mark year, and to mak® the analysis for" all workers, not just

minant at a time was asgigned its actual 1982 value, while the
otiter determinants were\set equal to their projectqed 1995
_va%;es. Table 3 presentp the results of thig second set of simy-

ons for the durable goods industries, and Table 4 presents
the results for the 40 highest growth occupations. Although the
interpretation of these results is somewhat different, they are
consistent with the results of the first set Qf simulations pre- 7
sented in Table 1 and Table 2. For \example, consider the results -
of the "electronic componentsg" industry in Table 3. . '

The actual 1982 employment in this industry whs® 561,000 ‘
(column 1 of Table 3). If all determinants excépt GNP are
assigned their 1995 projected values and GNP is held constant at
its 1982 value, projected 1995 employment is 582,500 (column 3),
Thuqr the net employment effect of all other determinants except PN
GNP 'is an‘increase of 21,500 or approximately 4 percent in pro-
‘jected emplbyment.. (In Tablé 1, the positive net effect of all. -/
other determinants except GNP was shown by comparing the 849,800 ’
figure in column 2 with thf<two,soo figure in column 3).. '

) . o \
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s .  ‘Second Set of Simulations Of BLS Yndustry Eu_ploynent, grojec“ons 1977-95 . o !
R . l‘l'ot.af Employment;, in thousands] g .
» s ) ]
- e . “ 1995 Employment Prujlection Wykh Base Year: - N
. ! a L, 1982 1995 P .’x e . .
£ . ot . Actqal Projegted Demand . Input- '
P _ Industey - 0 - ¢ Bh?_uj“ds) e e GNP . Distribution Productivity Output
LY M '.' ) - ‘ " - ’ N - [ ] -
Flectronic comgonents. . _‘ . 561.0 849.8 ’ 582.5 581.4 * 1301.0 ' 487.7 o
Computers and peripheral eq'.’lpnent . ' 428.0 6913.6 475.5 263.9 880.1 662.4 :
Fabricated s'trm.tural metal productm . - s+ 461,0 618.8 4242 635.9 821.8 619.1
Motar vehicles - 707.0 859.8 589.4 1120 8 r342.0 879.8
Xcientific and controlling 1nstruments 226.0 349.4 . . 239.5 . 355,17 343.3 319.9
Medical and dental i1nstruments : 158.0 ' 272.0 - 186.5 2191 250.6 270.5 .
Lonstruction, nining, & oi1lfield machinery 254.0 357.2 ’ 24409 345.9 498.0 - 351.6 L
Millwork, plywond, and wood products . 317.0 418.9 .. 287.2 469,101 ¢ . 493.) 426.3
Fabricated metal products,’'n.e,c. ° 3311.0 430.4° & 295.71 432 ' 592.2 431.5 .
Wousehdld furniture . 270.0 357.4 245.0 43&’ ©412.3 355.9 :
Flectrical industrial apparatus . * * _.206.0 287.6 . 197.1 *26R.0 432.2 281.5
ﬂetalworlunq -nachmery e 319,0 400.0 J274.2 408.8 522.5 404.7
Arrcrafe® . " 629,0 709.5 o 486,4 685.6 - . © 821.6 688.2 -
General, mdustnal machinery NE) 288.0 356.0 2441 361.4 504.1 364.7 .
Electric lighting and wiring L] 187.0, 252.8 173.13 252.4 . 319.9 252.9 A
Metal stampings i . 187.0 .- 251.8 172.6 289.6 335.4 285.0 .
Teléphone and, tel@quph apparatus . - 148.0 209.1 143.3 132.1 » ‘ 256.0 199.8 -
Cutlery, handtools, and general. hardware 143, o, 200.2 ’ *137.2 226.9 252.17 200,7 ,7
Seftwice industry machines , 159.0" 214, 1 146.8 178.0 306.7 2131
giries, turbines, and qenera.tors i ‘113,0 167.5 114.8 197.5 269.5 166.2
Nonelectrical machfnery, nile.c, °* 292.0 345.3 236.7 359.3 . 424.8 342.9 *
Blast t‘urnaces and bagsic steel products 394.0 447.3 306.6 487.4 704.5 620.2
stone and clay products, n.e.c. ) 132.0 182.0 v 124.8 188.3 262.6 182.0
Iron and steel foundries and forgings . ' 221.0 269.6 184.8 29%. 1 381.7 367.0
Ship and boat building and repair 223,0 269.7 184.9% 297.6 J18.0 272.1
Household appliances 142.90 188.5 129.2 8.4 283.0 188.6
Electrical machinery and equipment, n.e. o ¢ 153.0 194.4 . - 133.3 184.8 276.5 195.0
-Electric transmission equipment 1 _«‘HS.O ‘ 256.0 175.5 247.2 Jse.4 249.9 -

[Py



RA

P __Industry

Gilass

Material handﬁtnq equipment

.Plilmary aluminum and aluminum products
Spectal 1ndustry machinery
Photoqraphic equipmegt and supplxes
Radio and communigation equipment
Transporydion equipment, n.e.c.
Primary. copper and copper produts
Complete guided missiles & space vehicles

Farm machlneky

Cement and’concrete products
Sawmills and planing mills
Screw machine products
Furniture and fixtures, except household
Jewelry and silverware
Typewriters and other office equipment
televinion receilving sets
Heating pparatus and plumbing fixtures
Musical i1nstruments and sporting goods
Optical and ophthalm.c equipment
Ratlrvad equipment’
‘vottery and related products .

Radi1o a

Ordnance

Motorcycles, bicycles, and parts
Primary nonferrous metals & metal products
watches, clocks, & clogk-operated devices

Logqing

Manufactured prodit.ts,

Metal contatiners

Structural clay products

Wooden containers

21

)

<--uua—-—‘---—-’—<—-m--

K AR W . 1995 employment projections with b
{,i |§‘ifz © 1995 —-S2poY E.’j = ase year:
Actual Projected : Demand . “Input -
{thousands] = - GNP _ Distribution Productivity OQutput
173.0 212.3 145.5 208,7 268.6° 245.7
87.0 . 125.3 85.9 122,9 182.3 123.3
140.0 177.7  « 121.8 177.0 248,89 188.7
176.0 212.8 145.9 258.3 295.13 213.5
146.0 . 176.7 121.2 136.7 256.8 170.4 -
,424.0 - 459.8 315.2 306.0 633.7 435.6
74.0 109.0 . 4.7 118.1 136.4 108.8
135.0 169.8 116.4 173.4 224.4 211.4
105.0 139.7 95.8 138.3 163.4 138.7
139.0 172.0 117.9 210.3 259.8 162.1
209,0 240.3 ~ 164.8 288, 4 330.8 242.2
179.0 208.7 143, 244.2 '279.7 . 231.4
92,0 120.5 82.6 128.5 132.2 147.5
180.0 ) 206.2 ' 140.4 216.5 -243.7 +206.6
76.0 . 98.4 67.4 130.8 141,2 98.3
47,0 69.1 47.4 45.9 1.8 < 67.9
93.0 112.5 1.2 73.2 - 228.1 .4
61.0 78.2 53,6 : 88,7 +120,0 78.6
130.0 146.4 162.3 163.0 183.6. 146.6
77.0 91,9 ° €0 62,8 121,2 86.1
. 37.0 50. 1 W 743 90. 2 52.)
40.0 - t v . 48,7 33.8 73.2 52.0 . 47.6
79,0 - 85,5 56.6 76.9 119, 84.9
14.0 19,7 13,5 27.6 22.5 17.6
80.0 A 85.! 58.3 83.6 122.3 165.6
18,0 21, 14.5 28.3 36. 4 20,2
126 .0 |27.6 \ 87.5 136.3 164.5 143.2
218.1 218.4 149.7 236.4 360.6. 231.4
64.0 62.4 frg* 42,8 65.6 101.5 79.5
34.9 3042 26.7 45,0 . B1.0 30.8
15.0 1.1 7.6 11\ “h.s 28.2
| .
{
]
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s The partial effect of the projccted changée -in demand /
distribution on future employment in this industry is sho in
Table 3 by comparing the level of employment projected in/ 1995

* with all determinants assigned their 1995 values (column/2) with
what the projected 1995 level of employment would 'have been if
‘all determinants except demand distribution were assigned their
projected 1995 valués. Since the latter figure, 581,400, is
substantially less than the former, 849,800, these results imply
that the composition of final demand is projected to shift toward
electronic products, thus causing a substantial increase in the
future demand for labor in this industry. This is the same con-
clusion as ‘that drawn from the firet set of simulation results
presented in Table 1. :

/.

Similarly. the results in Table 3 are consistent with those
in Table 1 in that labor productivity is projected to increase
'substantially in this industry. With all determinants’ except
productivity assigned their 1995 values, projected employment .
.would be 1,301,000 (column 5), which is substantially more than
the 849, 800 actually projected. This result implies that labor
productivity is expected to increase substantially, since many

more workers would be needed to produce the 1995 level of outPut

at 1982's. lower level of productivity.
Finally, the results in Table 3, like ‘those in Table 1, show

that projected changes in input-output coefficients will increase

the demand for labor in the industry. (All 59 industries and 40.
soccupations are ranked by the relative impact of each determinant
“in this second set of simu.ations in Enclosure. III.)

Table 4 presents the results of this second set of simula-
tions for the 40 highest growth octupations. These results,
which should be interpreted in the same manner as those in Table
3, &'e also generally consistent with the results from the first
set of simulations. 1In the case of cashiers, for example, these
results once again show that labor productivity is projected to
increase, that projected changes /in demand distribution and
‘input-output coefficients have no appreciable employment effects,
-and that projected changes in staffing patterns will increase the

. demand for cashiers in the futu e. .

AGENCY COMMENTS /

. /

We requested and received written comients on a draft of
this report from the Bureau of Labor Statistics. ‘These comments
are attached as Enclosure IV. BLS characterized our discussion
of their employment projection process as being very careful,
thorough and accurate. BLS '‘also stated its belief that our
analyses of the effects of each of the nkjor determinants of
their projected employment levels for the industries and occu-
pations we examined were correct. BLS also suggested some minor
modifications and editorial changes that we have incorporated in

the final report. d
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' 1995 En Pl
1982 1995 - NG
© Actyal Projected ° Input- Scatf -~ :
— Occupation — {thousands] GNP Distribution Productivity Output Pattern §§ .
’ . . : g
Building custodians . 2827.7 3606 4 2472.3 . 4028,9 3259.2 T 3801.4 e
Cashiers 1570.2 231e.0 1586.3 2623, 2309.1 1952.4 -
Secrertaries 2441.4 3160.9 2166.9 . 3484.5 3022.6 3213.6
General clerks, offxce 2348.) 3044.3 2087.0 3473.9 2991.3 3043.2
Sale«. clerks 291%.9 360).0 . 2468.6 4209.8 3588.7 3716.5 .
‘Nurses, reqistered 1312.4 1954,2 1339, 2087.8 1921.4 1827.7 -
Waiters and waltresses 1665.0 2227.1 1526.7 12202.7 2311.8 2255.6
Kndrqrtn. & elenentary school tchrs. 1366.1 1877.3 1286.9 1866.6 1877.0 ° 1570.1 .
Truck drivers 1604.2 2029.0 1390.9 2429,6° 2010.8 1998.4 ﬁk
Nursing sideg,orderlies & attend. 1218.) 1641.9 1125.5 . 1737.3 1616.0 1764.7 2
Sales represéntatives, technical 1320.3 1706.7 1170.0 1961.5 1710, 2 1728.9
Accountants and auditors 855.7, 1199.8 822.5 " 1356.2 1156.6 1126.7
Automotive méchanics - b 844.) 1167.8 . 800.6 "1356.9 1162.2 1095.1“-\\\\:
Blue collar rker supervxsors 1200.1 1519.7 104),8 1924.9 1517°.2 1477 .1
Kitchen helpers - 850.3 1185.4 ‘792.0 1160.1 - 1178.7 1138.9
Guards { 637.0 936.8 642,2 *1067.3 718.7 938.1 ).
- Past food prep., & service wkrs 808.9 1105.8 758.0 1031.9 - 1163.5 1103.8
Store managers 970.5 1262.3 865.4 1509.2 1259.5% 1181.3
Carpenters 863.1 1109.8 760.8 1301.8 1100.7 1104.9
Flectrical & electronic technicians 366.2 588.5 403.4 729.4 531.7 506.8
Licensed practical nurses % 594.,) 814.6 558.4 §6a.8 786.6 852.6
Computer systems analysts 254.3 471.4 323.2 548.5 408.0 355.3
flectrical engineers 319.5 528. 2 362.1 -666.1 459.1 41,1
Computer programmers 266.4 71,3 . 3123.1 5%3.9 4007 . 382.3)
Mainten. repairers gen. utility 694.4 887,.2 608.2 1037.0 865.5 .« 859.4
Helpers, trades . 608.2 798.1 547.1 891.8 800.9 ‘834,10
Receptionists 386.7 575.6 394.6 584.2 552.0 560.0
Electricians 542.) 715.0 490.1 8319.4 719.1 699,2
Physicians 479.1 641.8 440.9 684.8 639.2 . 620.0
Clerical supervisors 466.7 628,2 430.6 755.0 585.1 612.6
Computer operators 210.9 370.7 254.1 424.7 N 293.1
Sales representatives, nontechnical 583.4 743,10 509.4 854.5 745.9 740.1
Lawyers 464.5 623.7 427.6 ¢ 724.0 607. | 553.4
Stock clerks,stockroom & warehouse 830.9 987.1 676.7 1162.2 972.1 1064.5
Nelivery and route workers 797.3 950.95 651.6 1126, 937.4 949.5
Bookkeepers, hand 956.6 1108.7 760.0 1253.1 1088.6 1250.8
Couks, restaurant 351.,2 499.8 342.7 503.4 - 517.8 470.0
Tellers 471.5 613.1 420.) 757.0 $575.5 632,0
Cooks,short order & spec. fast food 436.7 577.6 195.9 563.1 6013.2 587.8
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wa'hoée th&t the information conveyed in thia'report,haa
increased your understanding of the process that BLS uses to

project future industry.and occupational employment levels and of’

the relative impacts that certain determinants have on the re-
sulting projectioris. As arranged with your office, copies-of
this report will be sent to other interested parties and will be
made ‘available to others upon request. 1If we can be of further
assistance, please do not hesitate to contact us. :

_Sincerely,

. LMA.H.M». "

Lawrence H. Thompson
Chief Economist
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ENCLOSURE I ENCLOSURE I

THE “BUREAU_OF -LABOR-STATISTICS' EMPLOYMENT FORECASTING SYSTEM: _ -
' ITS STRUCTURE AND METHODOLOGY A y

According to a former Assistant Commissioner of the Bureau
of Labor Statistics (BLS), that agency's employment forecasts are
~used for a variety of purposes, including: ' ' .
[ 3

" o career counseling,

o training and education planning, and ,
O assessments of skilled labor supply.1 : —

Understanding the methodology used to generate these employment
forecasts is one prerequisite for understanding the extent of
their usefulness. o E v
BLS' employment forecasts are dependent on two sets of vari-

ables: (1) those variables whose values are forecasted by a ser-
ies of five interrelated econdmic models and (2) those variables.
whose values are based on judgments-and assumptions made by BLS.
Each of the five models, which,kappear in Figyre 1, consists of a
set of equations., [The variable on the left-hand side of such an

. equation, the dependent variable, is the one which the equation
forecasts. This forecast is obtained by simple arithmetic opera-
tions on terms appearing on the right-hand side of the equation,
explanatory variables and the coefficients of those variables.

An example of such an equation is y = ax + bz, where y, the
dependent variable, is "explained" (in a statistical sense) by

‘the variables % and z whose coefficients are a and b
respectively. K For a given set of data on the variables x, y, and
z, it becomes possible to estimate statistically the values of a .
and b. Given numerical estimates of a and b, one has only to T
substitute in numerical values for x and z, multiply each by its -t
estimated coefficient, and add the resultant products to obtain a
forecasted value of y.

’

The flow diagram in Figure 1 illustrates the
interrelationships among the five economic models that make up _
. BLS' forecaeting system, A brief description of each of these
models:follows.

4

*

. 'Harold Goldstein, "The Accuracy and Utilization of Occupational
Forecasting," in Responsiveness of Training Institutions to '
Cnanging Labor Market Demands, ed. by Robert E. Taylor, Howard
Rosen, and Frank C. Pratzner (Columbus, OH: National Center for

Research in Vocational Education), 1983), p. 39.
© . . ra . .
. , ®
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Figure 1.
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ENCLOSURE I ) ENCLOSURE I
LABOR FORCE MODEL . . - Lo T
N Pigure 2 provides.a schematic représentation of the labor

fo. :e model. The data inputs for th;t.anQI are

0 the Census Bureau's annuiIZpOpulation'projectiona for 64 age/
race/sex groups and : ’

¥ \ ’ - | -
o  BLS' annual projections of age/race/sex”labor force participa-
tion rates. ' . '

Y

The labor force model forecasts the number of labor force parti-
‘cipants belonging to each group by multiplying the projected size
of the group times its projqcted labor force participation rate.

~ The Census Buteau-obtiinp its populdtibn projection- by
means of standard actuarial methods. Briefly, thls involves
#justing the size of each demographic group's population’ 16

S e . .
B Y »” . A
. .

years of age and older for: the forecasting periocd, 1982-1995, to .

reflect-varying mortality rates. ‘The data used to make these
projections are obtained from the decenniaml census, which the

Census Bureau complements with other data. (e.o., hospital records :

on deaths). Using annual averages on the size of each group's
labor force in the past obtained from the Current Population Sur-
vey '(CPS), which is collected every month from a probability

sample of 60,000 households, BLS o tains its projections of_ labor

.

‘force participatioq rates.

'MACROECONOMIC MODEL o -

When added ‘cogether, the projected labor force numbers for
‘the various demogriphic groups give the projected size of ghe
aggregate labor force, which then becomes an input into th
macroeconomic model. -For the 1995 projections, BLS used the
macroeconomic model developed and maintained by contractor,
Chiase Econometrics. Figure 3 illustrates how thd major sectors

of the economy are represented in the macroeconomfic model. The //

model uses Income and Product Accounts data, obtalned from the
Bureau of Economic Analysis (BEA), and monetary ahd capacity
utilization data obtained from the Federal Reserve Board. The
Chase macroeconomic model contains 58 ntly -dependent: or
endogenous variables -- variables whose values can be solved for,
nce the model's parameters have been statistically estimated and
ts 110 independent or exogenous variables assigned values by the
user. Since this macroeconomicwmodel is being used by BLS to
forecast -future valyes for aggregate economic activity (such as
the level of GNP:1971995),.BLS analyst® must provide estimates of
the exogenous wvariables., (Table 1 compares agtual past values of
selected exogenous variables with the future values assumed in

the use of the macroeconomic model for the projections.) )
g Voo

2A labor fotce participation rate is that fraction of a particé-
lar group engaged in or seeking gainful employment.
, ' 30 P
. ' 3 - :
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5 The Chade Macroeconomic Modol
N (Numbers in Blocks ary Keyed to Sectoral Taxonomy Below)
. " 3 ™N ) . .
R o , ' Flecal ' - international ‘e .
. : Assumptions |~ . Assumptions . )
’ 6 &7 | 1 5a :
- ) : Basic Data Sources
' ' J * NIPAs - - .
: ¢ Federal R oard
: Monetary Exports - --lfvdw .
' Assumptions — Monetary Aggragatos
i 9 5b - . .
| 4.
] Interest
Rates -y,
. , 9b* - )
- ’ l
- }’ LY ’ . ]
Consumption ~ .
. and Investment e— : lnﬂaﬂon\‘ Incoime
. L ‘12,83 - 11T413 ~—— 10
I { J . : . . 1
. ‘ . I . ) :
Final ' Wi Em ¢
. . > Demand ages < playmen
' : 11a i 8b
¢ / ) . 1 1
’ / . . /
ustrial :
Inventories [ ;’::iucﬁon‘ | Workweek
r y 4a 12 ___8a .
. S .
Orders
“ LY
Major Sectors of the Model 8. Employment and Hours
L - 9. Financial
1. Consumption (C) 10. Income
2. Business Fixed Investment 11. Wages and Prices
' 3. Residential Investment () 12: Industrial Production
y 4, fnventory Investment 13. Energy .
5. Foreign Arade (X) h .
6. Federat Government Expenditures} (G) Aggregate Demand
7. S&L Government Expenditures GNP=C+I1+X+G

L O

\\ 5 32 .



; * BNCLOSURE I L " ENCLOSURE I °

- The macroeconomic model 'is composed of 13 sectors -- seven

. of which correspond to the components of Gross National Product
. (GNP). These are (1) cgnounption. (2) residential. investment,
(3) businesg fixed investment, (4) changes in inventories, (5)

foreign trade, (6) £ede:£1\gaponditurns, and (7) state and local
government expenditures. . S | | -

Another sector, representing the national labor market,

contains forecasting equatioris for overall labor demand and
. supply. Forecasts of labor supply growth from the labor force

model are combjined with forecasts of overall labor demand growth
to forecast udemployment rates. . Making a forecast of the unem- .
pPloyment rate is essential for obtaining solutions to the fore- -
casting equations in the macroeconomic model. This is because
the unonploznent rate value is postulated to influence other _
factors in the ecoriomy. Por example, the model postulates that a
larger unemployment rate will reduce thé growth in money wages,
which in turn can affect other parts of the economy. :

. INDUSTRY ACTIVITY MODEL |
The projected aggrcqaie déemands -- the forecasted Ghlues*of

the GNP components -- areé then distributed across.156 producing
industries (an aggregation of BEA's taxonomy of 496 industries)

A
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by means of an input-output model. [The first component of that. .

model is a 156 by 156_industrial/sectoral transactions table.
Such a table summarizes transactions in intermediate products
among all industries. .This information is necessary to relate
the forecasts of-the macroeconomic model to industry production.
Porecasts of industry employment require a knowledge of total
production in the indusqgry, which includes not only that prod
tion occurring as final industry sales &ut also production
occurring as sales to other industries in meeting their fi
demands. _, . ' - : v

., -

'‘Table 2 illustrates the relationship between final demands,
interindustry transactions, and total outputs by presenting
hypothetical data for an economy with three industry sectors.
Consider, for example, the agriculture industry. By reading
across the table's first row, one can see that this industry

sells '

h Y

o $50 billion worth of its total output to itself (e.g., farmers
- grow and sell corn that is purchased to feed livestock),

o nothing to thetmanufactuting sector,
O ‘nothing -to the services sector, and

o $100 billion to "final demand” (primarily domestic consumers
‘and foreign purchasers). . '

z 6 33 ) —
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:f;" : S Solo\étod Exogenous Variables

: . .,_‘ [ ) . - [] . .,
o« : Actual = Assumed
. . ) ) ‘ R 19% “iges'
. o 1968 °1973 1977 1982 o v ' .
. : R © 3{;!‘1!1\ _Moderate low  High MNoderate lLow
f -
§o a . > Demographic .’ o,

Total populatioNicececeseocoyss 200.75 211 94 220.29 232.0% 249,56 2‘9056 249,56 | 257.68 257,68 2570“
Civilian labor forc@ececceccens 78.71 89.41 . 98.98 110.25 126.36 124,95 123,62 | 130,84 131,39 129,94

. . "

Government Ex tures - -

» .

.- e ml‘t.f’ force lavele,oemps oo T 3.5 2.33 2.13 L 2.18 37 2.35% 2.40 2,37 2.35 2.40
o laplicit wage nt..@ooooo 2.62 4.66 S.61 8.87 13.71 13.28 13.28 17.08 16.16 16.16 .
Civilian defense emplo L | JPT l.11 «96° 92 94 1.10 .- 99 1.15 1.15 .1.00 1.1%
!-.'I‘C‘t wnge nt....m.oo.oo 4;63 6.80 "a‘z ' 13.82 20.75 20.26 20.26 27,21 25.86 25.86
- Civilien nondefense employment. 1.15% 1.18 1,29 1,26 1.3 1,30 1,33 1,36 1.34 1.38
hl‘c‘t wigo “t“.‘,"ooaao 3.91 6.36 8.76 12~‘3 19.05 .18,35  18:35 25,49 23.42 23.:2
saL .“'t qlow_lto.o'oooo'oo 8.%7 10.43 11.64 12.23 15.09 13,01 13.11 22,39 13.50 13,
Dafense purchases less cOBpPes.. 46.9 36.6 30.0. 1l1.4 269.6 241.8 26138 422,53 307.6 331.6
Rondef purchasas 1688 COMPecsos 11.8 13.5- 27,1 - 46,6 62.5 $S.7 $6.5° 103.3 75.9 79.0
. . Grants-in-aid to B4L gov'te.... 18.6 40.6 67.6 83.5 138,5 137,99 142.9 203.% ' 191.2 192.7
‘ Pod health insurance transfers. S5 9.7« 21.7 50,7 112.,5> 109.4 122.2 189.6 154.8 193,.5
- Fod retirement transfer@cccecces 4.5 9.7 . 18.4 5.3 66.4 6S.1 69.4 103.2 ’6.7 107.9
mhrv..‘\“ fod transfere.,.. 9.0 - 18.9 33.5 51.3 97.5 95.3 101.5 147.0 133.4 148.9
. ) . Governmant Revenues
* u‘i“ﬂt tax 1ife, ‘Yr@cossenee: 9.7 8.5 8.4 ° 6.6 ' 606‘ 6.6 6.6 6.6 6.6 6.6
Commetrcial struc tax life, yres. 35.0 35.0 35.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0
Other etructures, tax life, yrs »25.0 21.6 19.3 14,3 14,3 14.3 14.3 14.3 14.3 14,3
Basic corporate tax Tat@esicecs 53.0 48.0 8.0 4€.0 M 46.0 43,0 44,0 ‘46,0 42,0
* Mg, .nllﬂ "'ml tax rate 24,0 25.0 - 28.0 26.0 22,0 23.0 24,0 22.0 23.0 2440
S Social security tax r.t.a’-oooao 4.0 6.0 6.0 7.0 7.7 8.0 707 7.7 8.0 7.7
. Social sscurity tax bae@ciecsee 7,800 10,800 16,300 32,400 | 55,800 55,800 55,800 | 82,500 82,500 82,300
. . Pod indivect business texee.... . 18.0 21.2 25.1 50.0 104,2 - 87.2 a7.1 146.1 104.2 125.9 )
HWI'.!! -
- Borrowed TESErVeS.ciercsvatanse N ) 1.7 3 1.1- 1.2 1.2, 1.2 loi 1.2 1.2
Monay markiat fundsescescsscnces NA ,NA 2,8 170.8 366.% 396.7 439.1 605.0 716.2 866.0
Monatary less cur"RC}'ouo 22.6 29.4 37.3 48.2 85.6 83.2 80.8 | 118,3 109.7 101.5
- . . ] ‘
. . Other Assumptions .
. Industrial prod indax, ROW..... NA 106.7 110.4 114.3 148.6 146.7 144,7 178.7 R 171.0 ‘167.0
g value of the US dollaf.eess 114.3 98.1 108.0 127.2 151.4 149.9*  144.6 162.9° l}’a’ 151.7
Import oll cost, "buaoooooooo 2.29 ‘3.7 13.27 32.23 41.01 41,01 42,86 S51.75 51.80 57.25
. Inport share, nav paes. cars... 11.0 . 16.0 19.0 28.0 28.0 , 30.0 30.0 28,0 30.0 33.0
N ”wi, gae !“lloo'oooooaauuaouao 92.7. . 12647 387.8 1060.9 2916.4 2877.5 2877.5 4706.7 4459.1 .4459,1
Domestic potr 'r“ (-b".’)aoo M 11.2 - 10.2 9.9 9.7 9.5 9.5 9.8 9.5 . 9.5
.‘ NPC, neavw domastic cars...:. 15.7 15.5 18,3 ~ R6.7 37.7 3.7 g 41.7 41.7 41.7
Ratio, domest to hp oil price. NA NA 06.6 92 «95 «95 «95 «93 95 <95

Source: Office of Eco?omlé Growth and Employment Projections, Bureau of Labor Statistics.
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[ . . : \ . )
summing across the first row yields the value of agriculture's .
total output, $150 billion. . , Lo . . o

51m11ar1y, by teading down the. table 8 fxrst ‘column one can
~see. that the agriculture sector buys

e

o $50 billion worth of its total output from'itself,

o $25 biklion worth of the manufacturan gsector's total ' R
output, and . : '

o' $25 billion worth of the service secéorfs total ouﬁpuﬁ.

The sector's- "value added,".the dxfference between the value of ' E
its total output and total industrial purchases, represents the ' N
total dollar value available for the 'purchagse of other necessary ' i
- inputs (these are primarily wage and salary payments in most .
-industries). Thus, summing down the first column'yields-the -
value of resources employed in the agriculture sector. -
/
Fxnally, summxng down. the "final demand® column y:elds GNP .
measured as total expenditures, while summxng across the 'value _ i
added"™ row yields GNP measured as total incomes. (GNP = $165 ~ E
~ billion) Note that the upper left-hand quadrant,of the table ,
* traces the economy's intermediate-or 1nter1ndustry transactions. © -
Assuming that each industry's demand for inputs rises proportion-
ately with its level of output, the data in the sectoral transac-
txo s table can be used to derive a set of technical coefficients
describe industry technology at a given moment in time. For
example, since $50 billion worth of inputs from agrxculture, $29%
billion from manufacturing, and $25 billion from services are .
required to produce $150 billion of agrxculture output, the
technical coefficients (referred to as ajj's) for the agrxculture .
sector are: . ’ -
. . . -y
aj| = 50/150 = 0.33

az) = 25/150 = 0.17 _
a3y = 25/150 = 0.17

Similarly, if each entry in the interindustry quadrant is divided
by the rresponding column’ total, the result is a matrix of
technxcal coefficients, or the direct requirements table (Table
3)0 ! . ' . *

?




ENCLOSURE I - -~ . E ENCLOSURE I . .

ﬁ' The concepts summarized by'Tables 2 and 3 can be expressed oo
algebraically. For sector i, total output equals the sum of E

* _intermediate demands plus final ‘demand, or:

1) qi =ai1 + @iz 4 a3+ £5 (i o= 1,2,3),

where _ g ’ ' . .
qj = total output for”séctor 1. : ' : -
. a_.qij'; oufput of sector'i'éoid io sector jJ o
| fi = final demand for the output of sector 1i.
" The technical.coéfficients (Table 3) are aéfined as: -
o (2) aij.’-Qif/Qj (i,3, = 1,2,3), | \ij
. where qj 4 is defined as ab@be, and ’ | _;\

qy = total output of sector s I SN

. _ ajj = output of sector i required to produce one unit
/ of output of sector j. : &

e —————— e o Ll .. . T

' Solving equation (2) for qij,-and then substitutiné the result
into equation (1), one obtains:

e

(3) qj = aj1qq + aj2q2 + aj3a3 + £; (i~ 1,2,3) °

. N
If the first of these three equations is th;;\golved for £y, the
second" for f2, and the third for f3, one obtaihs+ . .

(1 -ajpay - {( ajpaz - ajzay = fy
(4) - az|qy + (1 - ajzz)gy - aidzy = f, ’
- a3igqy - a3zaq2 + (1 - a3z3z)gy = f3 —

K N
‘Given the levels of the final demands (the f;'s) and the set of
technical coefficients (the ajj's), system (4) can be solved to
yield the sectoral output leveis (the gj's): ' :

d1 = c11fy -+ c1282 + c3f3
(5) eqz = c21fq + c22f2 + c23f3
< | q3 = c31f1 + c32f2 + c33f3, | )
where ~

i | 37
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Agriculture

Menufacturing

Services

0.3
0.17

0.17

0
olw
0.25

0.25
0.10

s

. Agriculture
MMamﬂm
' Services
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€11 = [(1-a22)(1-a33) - az3a32]/d . fi
c12 = [a12(1-a33) + aj3azzl/a e i%
c13 = [a13(1-a22) + aj2a231/d |  §%
c21 = [a21(1-a33) + az3a39]/d 'é%
22 '~[(1—ai1)(idaag) - aq3a3il/d i o '%§
\c23 = [az3(1-a11) + ajzazgl/a . m'__ég
c31 = [a31(1-a22) + azjazzl/d - fg%
c32 = laz2(l-a11) + ajza3ql/d }ﬁ%
c33 = [(1-a19)(1-a22) - aj2a211/d, Voo .
and -;\ ' . | {%%
4= (1-a11).(1-a2) (1-a33) - ai2a21(1-a33) f%%
R

et

R R tev
Fzenm (SSRGS T gLl e S b
o T RS

- a13331(1-a22) - az3zaza(1-ajyq)
= a12a232a31. - aj3aziasa. -

" Each cig coefficient represents the quantit’ of,tofbl-output
1 that must be produced to yield one unit of final output j. Por-

example, one unit of final demand for industry 1's output (f1) ot
requires that more than one unit of total output (qi) be produced ¥
by that industry. The output of industry 1 must be supplied to - E
other industries so that they may, in turn, provide intermediate 2
outputs also needed to produce the one unit of final output i
(d1). Further, industry 1's output is needed additionally for 3§

its own production; as indicated by the nonzero value for ajj

(see Table 3). When f1 increases by one unit and all industries
adjust to the new level, all output levels will have increased.

Thus, for any specified change in the structure of final demands, ~
one can compute the changes in total output levels that accompany
it. .

L)

et ey

Too much emphasis cannot be given to the fact that the .
industry activity model takes into account not only the direct
input requirements for each sector, but the indirsct ones as
well. Faor example, to produce $1 billion worth of agricultural
output, $0.33 billion (=$1 billion x 0.33) of agricultural inputs ,
is required. However, to produce this $0.33 billion worth of
agricultural output requires $0.33 billion x Q.33 = $0.1089
"billion worth of agricultural inputs. Thus, the tbtal (direct
plus indirect) agricultural input requirement to produce $1
billioh worth of agricultural output is: $1 billion + $0.33 v
billion + $0.1089 bi;}ion + ... = $1.49 billion. By calculating

4
é ' L

12 39



A

ENCLOSURE I

ENCQDSURE I

the total input requirements for producing'$1 billion worth o
output for every sector, oné obtains the Ciz coefficients, which
are the elements of the total requirements table (Table 4).

As equation (5) shows, total output demanded cannot be
computed until data on direct input requirements and final de-
mands are obtaineu. As mentioned :above, base-year data for the
former are provided by BEA. The latter are derived from the
components of GNP forecasted! by the Chase macroeconomic model.

To illustrate this derivation, it will be convenient to combine
gome of these components -- specifically, to combine all govern-
ment expenditures (GNP3), and to combine residential and business
fixed investments with change in igzgrtories to obtain aggregate
investment (GNP3). The other two components are consumer _
expenditures (GNPq) and net exports (GNPg). Thus, GNP = GNPy +
GNPy + GNPz.+ GNP4. At._any given pgint in time, there. is a pre-
cise relationship between the components of final demand (the
f1's) and the GNP components. For example, suppose that, as
shown in Table°5, final demand for agricultural output, f1 = $100
billion, consists of consumer purchases of fq1 = $60 billion,
government purchases of fq5 = $20 billion, investment demand of
f13 = $0 billion, and net exports.of fq4 = $20 billion. Total
consumption, GNPt = $95 billion, consists of consumer purchases

of f11 = $60 billion worth of agricultural output, fa1 = $30

billion worth of manufacturing output, and f31 = $5 billion worth

' of services., Thre expanded final demand column (in the "final’

demand transactions” block of Table 5) is referred to as the
Bbridge table; it gives the industrial breakdown of various GNP

- components, representing how final demands of various sectors are

allocated among supplying industries. Algebraically, these rela-
tionships between final demand for the output of industry i and
component j of GNP can be summarized as:

(6) f3 = £59 + £53 + £53 + £34 (i =1,2,3)
(7) GNPj = £45 + £35 + £33 (3 = 1,2,3,4),

where fj4 = amount of industry i's output purchased by (sold to)
GNP compdonent j. . ’

For a given set of final demands, one can derive bridge
coefficients in a manner analogous to the way that the coeffi-~
cients in the direct requirements table (Table 3) were derived
from the interindustry transactions table (Table 2). The result
is Table 6; its entries are computed from the following equation:

(8) bjj = fi5/GNPy (i =1,2,3; j = 1,2,3,4).

¢

13 40



. v
ENCLOSURE I ENCLOSURE I
’
Table 4.
Total Requirements
. Agriculture Manufacturingf” Services
Agriculture 1.49 0 ' ‘\ 0
A ] co
Manufacturing 0.76 232 064
Servicu_ 049 0.64 1.29

14.
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= _ Table 6. A
Expanded Transactions Table
- . .
2 :
3y .
Interindustry Transactions Final Demand Transactions
. Total
Sales Agriculture  Manufacturing  Services Consumption Government  Investment Net Exports | Output
; Agriculture 50 0 0 @ 20 0 2 150
Manufacturing 25 100 .3 0 K |) 10 -20 200
Services 25 50 10 5 5 0 5 - 100
Value Added 50 50 6 . ~ - - - —~
- s -
GNP Components GNP = 166 95 65 10 5 450
GNP = 165 4
. J
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That is. ‘Table 6 1ndlcates, for example, that ‘from every $1 bil- - :
lion of consemption (GNPy), $0.63 billion is used to purchase - ' »
agricultural goods, $0.32 billion to purchase manufacturing . -
goods, and $0.05 billlon to purchase services. The bridge coef-

ficients (the bj4's) computed from BEA data are used to compute

final demands (the £i's) in the following way: N

. (9) £ = bi1GNPy + bj2GNPy + bi3GNP3 + bj4GNPg (i = 1,2,3). -

These bridge coefficients are initially computed on the basis of
.historic data obtained from'BEA's national income and product:
accounts. ' BLS juddmentally adjusts these bridge coefficients to
reflect future demand conditions when making the; agency 8 econo-
mic’' projections. ‘ . /,/ '

‘To summarize, forecasts of final demand using equation (9)
are made using the GNP components forecasted by the Chase macro-
economic model (GNP, GNPy, GNP3, GNP4) and the bridge coeffi-
~ cients computed from BEA data. Using the total requirements

: coefficients--which are iltustrated numerically in Table 4 and
algebraically in equation (5)--then provides a method by which
the forecasts of the components of GNP can be used to obtain
forecasts of individual indﬁstry output in each of the 156 indus-

\ ’

tries. Figure 4 provides a flow chart overview of the—-entire 4
process, - S ‘
' INDUSTRY EMPLOYMENT MODEL .

The outputs\of the industry activity model -- the forecasted
industry eputs -- then become essential data requirements for
BLS' ind ry employment (or labor demand) model. To forecast
labor defiand for each of the 156 industries, BLS also uses data
ohtained from the Current Employment Stdtistics .(CES), whMch is .
conducted monthly. (Over 200,000 establishments are surveyed )
monthly.) These data are used to estimate statistically the
parameters of a labor demand equation for each industry. Assum-
ing a payticular mathematical characterization of production
technology.3 this' labor demand is postulated to be dependent on:

(1) the. industry's output, (2) capacity utilization rate,? (3) -
the real relative (i. e., inflation-adjusted) average hourly earn-
1ngs paid to workers in the industry {price of labor relative to

- |

3production technology is summarized by a pro’hction.funéhiOn,.
which shows the maximum quantity of output tHffat can be produced
by a given set of inputs (capital and labor) and a given state
of technology. ’

L)

]

4The rate of capacity utilization is the ratio of a&tual output
to the maximum ou that could be obtained from existing plant
and equipment. : ‘ — ‘
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. Bridge Coefficient Matrix 2.
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¢ W
4

Consumption

Government

Investment

0.63
0.32
0.06

’

0.36
0.56
0.09

Qo ' ’
1.00

R

. 3
Agricuiture
Manufacturin7

" Services
o
. " | ]
e
)
p
L 4

.
.
L 3
.
L)
. -
g
L3
¥
%
B
.
L.
.
.
.



- 4 .- . - N ’ . . .- . ’ N AETIN
aYPI : £ . v . ' . . o i
ﬁ; 2 / . g o * ’ - ¢ -
3 . ¥

s 3 = . v Y h M . ‘
* ' . . ] » - * .
ENCLOSURE I , | _ENCLOSURE I . '

N . }‘ TN 8 o o, . \ . - > ¥
¥ o ) » ¢ ) . 4 o .' * . ’ ’ '.
\ .' . K : . - Flg"'.‘. °

' ) | S Industry Output Projections Model .
: l . . ' R ¢ B . . ,'_.«
! -~ v v ( ?
1 ]
i . . ‘o ’ : . ’ .
[ o Macro | ’ Pg’rj;: ted
X - Model | ge
' I Coasfficients
. - s - |
» e
Ll ‘. 24

. - _ NiPAs o~
: ' Projected L ' .

.o + GNP
s Components ’ 2 i
) . ' Census :
_ = ' . . of N
» . N + : MFGs :
.. Projected Projected
. ) *  Final ' /0
. + Demands “Coefficients

[ ]
' Projected )
Industry
Outputs )
. 1 ‘
. )
- . |
‘ &
/ 4 “ -
b
. 18 .




._,‘,.,
K3

. . _ ! . ’ , 4 . .
- ENCLOSURE 1 , S ENCLOSURE I

all pfices), and (4) a capital#ép-outpdt ratio (a surrogate }or-
the current state of technology). \

A\ d

The forecaéted-value of a given industry's output comés from
the industry activity model., The way in ‘which the capacity uti-
lization rate is determined for any '‘particular, induatry depends

upon, whethert that industry,is classified as a,manufacturing or

nonmanufacturing one. For a manufacturing industry, BLS uses the
macroeconomic model's projection of the Federal Reserve Board's .
index of manufacturing capacity utilization. Capacity utiliza-
tion rate statistics are not available for nonmanufacturing
industries, so that the unemployment rate prevailing in the
eqonomic sector (transportation, services, etc.) to which the
industry belongs is used as a proxy for the unavailable statis-
tic. BLS projects these unemployment rates to the forecast

.period; these forecasts depend primarily on the current relation-

ship of unemployment in each sector to overall unemployment, as

.well as the forecadt of .the, K overall unemployment rate from the

macroeconomic modeél. The industry's real wage rate divided by
all prices (i.e,, the relative wage rate), the third explanatory
variable in the labor demand forecasting equation, is one of 1i
wage rates forecasted by the macroeconomic model. Thus, typical-
ly, -a particular whge rate appears in more than one industry
labdr demand equation. As regards the irdustry's capital-té-
output ratio, the denominator is based, in. part, on the macro-
economic model's forecast of the variable, "gross.product
originating” (GPO).5 This is divided into manufacturing or non-
manufacturing GPO based on each sector's share of total industry
outpat. Time series data on the ratio's capital stock component,
the numerator, come from a historic data base. maintained by BEA.
For a manufacturing industry, the forecasted capftal stock is

equal to the manufacturing sector's current capital stockgplus an

increment reflecting the perqéntage_increase in the aggregate
capital stock that -is forecasted by the macroeconomic model; for
a nonmanufacturing industry, this increment is added to the neon-
manufacturing sector's current capital stock to obtain the
sector's forecasted capital stock, .When these four forecasted
values are substituted into the statistically estimated lapor
demand equation, the resulting calculq}ion yields the forecasted
employment in the iqdustry. An overview of all the processes and
interrelationships is provided by the flow chart in Figure 5.

4 ]

L]

5GPO is identical to a supply-side measure of GNP, "charges .
against gross national product." For a discussion of the latter
cQncept, see George Jaszi and Carol S. Carson, "The National
Income and Product Accounts of the United States: An Overview,"
Survey of Current Business, vol, 59 (October 1979), pp. 25-34.
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OCCUPATIONAL EMPLOYMENT MODEL

The projections of the cccupatignal employment model, -
illustrated in Figure 6, are a furiction of two sets of inputs:

o the. industry employmeni model's forec ted empldyment levels,
- which are disaggregated to 372 industries corresponding to-’
OMB'g 3-digit Standard Industrial Class ication and

o 'BLS-ievelbped.stdffing patterns for each indultry.

-An industry staffipg pattern refers to the distribdion or compo-
sition of the induStry labor force in terms of.the oecupations
represented; for example, fifty percent of a particular indus-
try's labor force may be assemblers and the other half typists/
.BLS -obtains data on staffing patterns from the Occupational
Employment Survey (OES). The staffing pattern data are collected
from employers by state employment agencies on a 3-year cycle --
manufacturing 1 year and nonmanufacturing divided over the next 2
years. 'This employment information is collected for approximate-
ly 1,500 occupations, and allows .calculation of a ratio between
employment in an occupation as a percent of total employment in
each industry. . '

The ratios so obtained are, of course, based on historic
data. Although past staffing patterns may not continue through
1995, data collection activities in the OES have not been under-
" taken for a sufficiently long period to permit the applitation of
formal statistical methods to- forecast future staffing patterns,
As a result, BLS has to make. judgmental forecasts of the future
values of them. Where some concern exists that a particular
staffing pattern ;atio may in the future depart substantially
from its current value, BLS uses a variety of ways to adjust that
ratio. One way is to conduct fieid interviews with persons
deemed knowledgeable about either the occupation or the indus-
tries where this occupation is most heavily concentrated (or
both). The final steps in the occupational forecasting process
‘are to: (1) multiply each forecasted staffing pattern ratio by
the corresponding labor demand by indust (as forecasted by the
industry employment model) to forecast occupational employment
from each industry, and (2) sum, across industries, forecasted
employment in each occupation to obtain total projected occupa-
tional employment levels, : .

4
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RELATIVE EFFECTS OF THE DETERMINANTS
_ OF INDUSTRY AND OCCUPATIONAL EMPLOYMENT

PROJECTIONS =-- THE FIRST SET OF SIHULATIdNS |
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ENCLOSURE II

Relative Impact of Grosa National Product

On Pro 3 cted 1995 industry Employment Levels
Result from the FTF t get of g?mulations

' (percentag;ﬁchange,f?am estimated 1977 Tevels)

,Alrcraft
'Blast furnaces and basic steel products
Cement and concrete products

. Complete guided missiles & space vehicles

Computers, and peripheral equipment
Construction, mining,& oilfield machinery
Cutlery, handtools,. and general hardware
Electric ‘lighting and wiring

Electric transmission equipment S
Electrical industrial apparatus

Electrical machinery and equipment, n.e.c.
Electronic components,

Engines, tyrbines, and generators

" Fabricated metal products, n.e.c.
#abricated structural metal products

Farm machinery

Furniture and fixtures, except household
General industrial machinery

Glass

Heating apparatus and plumb1ng fixtures
Household appliances

Household furniture

Iron and steel foundries and forgings
Jewelry and ‘silverware

Lagging "

Manufactured products, n.e.c. -
Material- -handling equipment

Medical and dental instruments

Metal containers

Metal stampings

Metalworking machinery

Millwork, plywood,& wood products,n.e.c
Motor vehicles

Motorcycles, bicycles, and parts
Musical instruments and sporting goods
Nonelectrical machinery, n.e.c.

Optical and ophthalmic equipment
Ordnance .
Photographic equipment and supplies
Pottery and related products

Prim. nonfer. metals & products, n.e.cC.
Primary aluminum and aluminum products
Primary copper and copper products
Radio and communication equipment

Radio and television receiving sets
Railroad equipment

24

58.14
58.14
58.16
58.18
58.13
58.13
58. 11
58.15
58.16
58.15
58.15
| .58.15"
58.16
58,15
'58.14
58.14
58.12
58.14
58.14
58.12
58.17
58,13
58.15
58.17
58.10
. 58.15
58.17
58.13
58.21
58.15
58.15
58.13
58.14
58.33
58.14
58.13
58.09
58.12
58.15
58.04
58.17
58.13
58.16
58.13‘
58.13
58.21
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act ot Gross N%tlgpal Product

Sawmills and planing ‘mills - H
Scientific and controlling instruments
Screw machine products .

Service industry machines

Ship and boat building and repair
Special industry machinery

Stone and clay products, n.e.c.
Structural clay products

Telephone and telegraph apparatus
Transportation equipment, n.e.c.
Typewriters and other office equipment.
Watches, clocks,& clock-oper. devices
Wooden containers

<

s 53

R ng ; .
_percentgge c ange from ,est mate evels)

I1I

58.16

* 58.16

58.12

58.13

58.15
58.20

'58.16
58.13

58.16

.58.00

58.10

.0
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Relative Impact of Demand Distribution
On Pro ectéa 1995 1indu ustry Employment Levels
Resulting from the First Set of Simulations
(percentage change from estimated 1977 levels)

Computers and peripheral equipment 176.56
Telephone and telegraph apparatus 60.95
Radio and television receiving sets 53.90
Radio and communication equipment 51.78
Typewriters and other office equipment 51.43
Optical and ophthalmic equipment 47.94
Electronic components . 47.60
Photographic equipment and suppl1es 30.31
Medical and dental instruments 23.98
Service industry machines 20.18
Ordnance 11,16
Electrical. industrial apparatus S~ 9,91
Engines, turbines, and generators 6.16

Electrical machinery and equipment, n.e.c. 4.77

Aircraft 3.48 >
Construction, mining,& oilfield machinery 3.19
Electric transmission equipment 2,79
Household appliances 2.72
Material-handling equipment 1.72
Glass 1.7
. Complete guided missiles & space vehicles 0.91
- Prim. nonfer. metals & products, n.e€.c. 0.61
Electric lighting and wiring . 0.15
Primary aluminum and aluminum products -0.13
Fabricated metal products, n.e.cC. / -0.95
Primary copper and copper products -1.56
Generai industrial machinery -1.69
Scientific and controlling instruments -2.26
Metalworking machinery -2.31
Fabricated structural metal products -2.76
Wooden containers -2.86
Stone and clay products, n.e.c. -3.36
Metal containers -4.23
Nonelect:rical machinery, n.e.c. -4,69
Furniture and fixtures, except household -4.83
Screw machine products -5.64
Blast furnaces and basic steel products -7.60
Manufactured products, n.e.cC. -7.65
Transportation equipment, n.e.c. r =7.76
Logging . -7.98
Iron and steel foundries and forglngs -9.14
Ship and boat building and repair -9.42
Musical instruments and sporting Joods -10.28
Millwork, plywood,& wood products,n.e.c -10.72
Heating apparatus and plumbing fiatures -11.88

94
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Relative Impact of ‘Demand Distri
On Pro;ectgg !gég Ingustrfwlﬁ 10
esulting from rst Set of gim

ulations

e
(percentage change from estimated 15?7.IeveIs)

Cuclery, handtools, and general hardware
Metal stampings -

Sawmills and planing mills

Household furniture

Cement and concrete products

Special industry machinery

Farm machinery

Motor vehicles

Jewelry and silverware

Watches, clocks,& clock-oper. devices
Motorcycles, bicycles, and parts
Railroad equipment

Structural clay products

Pottery and related products

L)

23

27

-12.11
=-12,27
-13090
"14079
-16.62
"'17063
-23025
~-24.95
-27000
—31067
-31079
-32.60
-34035
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' \
On Proiectea 199

Resulting rrom the First

Relative Impact of Pfoductivitz

5 Industry E

mployment Levels

-

Reor

Set of Simulations

(percentage change from estimated 1977 levels)

Complete gquided missiles & space vehicles:

Scientific and controlling instruments

Medical and dental ingtruments
Screw machine products
Pottery and related products

Primary copper and copper products

Nonelectrical machinery, n.e.c.

Jewelry and silverware _
Pvim. nonfer. metals & products, n.e.c..
Motorcycles, bicycles, and parts
Furniture and-fixtures, except household
Wooden containfrs

Railroad eguipment

Special industry machinery
Metal stampings
Construction, mining,& oilfield machinery

Iron and steel foundries and forgings
Fabricated structural metal products

Aircraft
Millwork, plywood,& wood produc¢ts,n.e.cC
Household furniture

Ship and boat building and repair

Material-handling equipment

Cutlery, handtools, and general hardware
Heating apparatus and plumbing fixtures
Fabricated metal products,
Electric transmission equipment
Cement and concrete products

n.e.c.

Primary aluminum and aluminum products

General industrial machinery
Stone and clay products, n.e.c.
Metalworking machinery

Engines, turbines, and generators

Electric tighting and wiring _
Blast furnaces and basic steel products
Mctor vehicles

Farm machinery

Glass

Electrical machinery and equipment, n.e.c.
sawmills and planing mills

Musical instruments and sporting goods

Ordnance
Electrical industrial apparatus

Logging

Transportation equipment, n.e.c.

»

31.67
8.58
7.81

-2.717

-5.43

-7062'

-10.75
-10097
“12086
-13.57
-13.68
-13.95
-14. M

‘15084

-16.02

-16016 '

“17085
-17.89
_18026
-18.96
-19. 11
“20047
—20047
~-20.83
-20.88
"'220 10
-23.39

“24031

-24,32
-24070
-25.44
-28.76
-30000
-30.00
~31.40
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Metal containers:

Service industry machines
-Household appliances

Manufactured products, n.e.c.
Photographic equipment and supplies
Watches, clocks,& clock-oper. devices
Computers and periphéral equipmerit
Structural clay products

Typewriters and other office equipment
Radio and communication equipment
Telephone and telegraph ,apparatus
Electronic components

Optical and ophthua'mic equipment
'Radio and television receiving. sets

-

E
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Relative Impact of Input-Output Coefficients
On Projecte 95 Industry Employment Levels
;esuigiantom the Fir EF:iEE_o! é?m?%a%!cn?_

Lpgrcenig§§ change from estimated evels)
Electronic components 75.95
Computers and peripheral equipment ' 10.19
Scientific and controlling instruments 8.68
Optical and ophthalmic equipment o 7.94
Motorcycles, bicycles, and pérts ' 7.78
Radio and communication equipment 6.60
Telephone and telegraph apparatus 6.39
Farm machinery - 5.09
Photographic equipment and supplies 4.54
Aircraft + . 3.08
Typewriters and other office equipment 2.45

» Watches,clocks,& clock-oper. devices - 2.00
Electric transmission equipment - 1,68
- Electrical industrial apparatus 1.59
Material-handling equipment 1.40
Radio and television receiving sets 1.14
Pottery and related products . 1.09
Engines, turbines, and generators 0.64
“ Complete cuided missiles & space vehicles 0.61
Ordnance 0.58
Medical and dental instruments g 0.47
Service industry machines -, . 0.41
Household furniture 0.22
Transportation equipment, n.e.c. 0.09
Stone and clay products, n.e.c. : 0.00
Electric lighting and wiring \ o -0.10
Jgwelry and silverware -0.11
usehold appliances . -0.11
onelectrical machinery, n.e.c. -0.12
abricated™structural metal products -0.13
onstruction, mining,& oilfield machinery -0.19
urniture and fixtures, except household -0.20
sical instruments and sporting goods -0.2%
Special industry machinery ' ~0.42
Cutlery, handtools, and general hardware -0.57
Heating apparatus and plumbing fixtures ~-0.58
Cement and concrete products -0.70
Electrical machinery and equipment, n.e.c. -0.73
Fabricated metal products, n.e.c. -0.74
Ship and boat building and repair -0.89
Metalworking machinery -1.29
Structural clay ptoducts . -1.60
Millwork, plywood,& wood products,n.e.cC -1.78
Motor vehicles ~ -2.23
General industrial machinery -Z.FB

J
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ENCLOSURE II- | y | ENCLOSURE II '
. . ’ . ”. ‘ *. L /‘
Relative Impact of Input-Output Coefficients
On Pto;ectis 1995 Industr mployment levels
Resulting from the First geE.of gimuiitions
{percentage,change from estimated 1977 levels)
‘Railrcad equipment j o . -3.08
Manufactured products, n.e.c. . - =-5.60 -
Primary aluminum and aluminum products -6.27
Sawmills and planing mills ' -9.17
Metal stampings ' -10.84
Logging . ‘ -12.38
Glass . - ' -13.62
Screw machine "products . -17.82
Primary copper and copper products -19.25
. Metal containers -21.03
Iron and steel foundries and forgings -26,92
-. Prim. nonfer. metals & pruducts, n.e.c. . - =27.20
Blast furnaces and basic steel products . -27.38 - /
) Wooden containers . -60.48
. .
-
¢
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/  ENCLOSURE II Lo " ENCLOSURE II
: «

- . Relative Impact of Gross National Product
/ Oon Projected 1995 Occupational Employment Levels
~ Resulting from the First Set of Simulations
{percentage change from estimated 1977 levels)

. Accountants and auditors . 58.15.
Automotive mechanics ) : 58.15
- Blue collar worker supervisors 58.15 .
N ' Bookkeepers, hand o - 58.15 | S
Building custodians 58.14
Carpenters : 58.12 A
Cashiers _ 58.15 '
lerical supervisors , 58.13
omputer operators . ' v+ '58.13
Computer programmers 58.15 "
Coniputer systems analysts &\ . °58.17 , *
. Cooks, restaurant ' : 58.12
Cooks, short order & spec. fast food +58.16
‘Delivery and route workers ' 58.14
Electrical & electronic technicians 58.13
Electrical engineers 58.14
Electricians 58..13
Fagt. tood prep., and service worker 58,15 ,
Genéral clerks, office 58.14 - s Co
Guards ' g 58.14
Helpers, trades - - 58,14 (
Kitchen helpers 58.15
Lawyers - - o 58. 11
. Licensed practical nurses 58.13
Mainten. repairers gen. utility '58.12
Nurses, registered .58.15
Nursing aides, orderlles & attend, 58.13
Physicians 58.17
Receptionists 58.17
Sales clerks ' 58.14
» Salq!_representativ s, nontechni%gl 58.14
Sales representatives, technical 58.15
Kndrgrtn. & elementary school tchrs. 58.14
Secretaries 58.15
Stock clerks, stockroom & warehouse 58.15
Store managers 58.13
Tellers 58.13 .
Truck drivers . 58.15
Typists 58.13
Waiters and waitresses . 58.14
32 ‘
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ENCLOSURE I1 - ){ L 'ENCLOSURE II

]

Relative Impact of Demand Distribution .
On Projected 1§§E 8 ational Employment Levels
Resuiting from the First Set of Simulations

(gercentage change . trom estimated 1977 levels)
Electrical engineere o '23.48
Tellers . , 19.87
Electrical & electronic technicians ‘15.78
Computer programmers - _ 13.30 -
Nursing aides, jorderlies & attend. 10.57 .
Physicians : 6.04 \\
Clerical supervisors - : 6.01
Receptionists ’ ' . 4.55
’ Licensed practical nurses h 4.04
Computer operators - X 3.64
Computer systems analysts T 2.89
Nurses, registered 1.70
Store managers : : 1.35
Guards ' ' 1.00
Sales clerks 0.58
Cashiers . . 0.23
Stock clerks, stockroom & warehouse -0.40
Sales representatives, technical -0.43
Accountants and auditors -1.15
Bookkeepers, hand , ~=1.31
Sales representatives, nontechnical + =-1.65
General clerks, office c=1.67
Secretaries -1.73
Building custodians -3.02
Blue collar worker supervisors - -3.66
Automotive mechanics: -4.33
Delivery and route workers -4.53
Mainten. repairers gen. utility . : -5.18
Typists -5.40
Kitchen helpers ‘ -6.30
Cooks, restaurant i ~6.67
Lawyers -6.74
Truck drivers -6.77
Waiters and waitresses , =7.37
Helpvers, trades ' -7.42
Electricians : -7.67
Carpenters ? -8.81
Cooks, short order & spec. fast food -9.76
Fast food prep., & service workers. -11.86
Kndrgrtn. & elementary school tchrs., -22.93

© 33 61



ENCLOSURE I1 | .

ENCLOSURE 1I

Lpercentage change from estimated. 1977 leveIs)

Relative Impact of Productiv1ty .
" On Projected 1995 Occupational Employment Levels
Resuifing Trom tne Fgrsf Set of Simulations

Fast food prep., & service workers

Cooks, short’order & spec. fast food

Waiters and. waitresses

Lawyers '

Cooks, restaurant . .
Kitchen 'elpers

Physicians

Nursing aides, orderlies & attend.
Licensed practical nurses’ W
Nurses, registered

Receptionists

Kndrgrtn. & elementary school tchrs.
Carpenters -

Accountants and auditors
Secretaries

Bookkeepers, hand

Electricians

Building custodians

Typists

Automotive mechanics

Cashiers

Helpers, trades

Sales representatives, nontechnical
General clerks, office

Sales representatives, technical ¢
Computer operators

Guards

Truck drivers

Sales clerks

Mainten. repairers gen. utility
Computer systems analysts

Store managers

Stock clerks, stockroom & warehouse
Delivery and route workers

Ccmputer programmers

Clerical supervisors

Blue collar worker supervisors
Electrical & electronic technic1ans
Tellers

Electrical engineers

34

- 25,02

21.57
. 17.96
’17058

17.01

9.86
2.72
2.36
1.39
0.87

-0.13

-0088

-1045

-3025

-5091
-6.74

-6.97

-7091

-8054

-8059

-9.01

-10.17

-10.76
-10.89
-11058
-11.79
-11.85
-12.12
-12031
-12038
"12076
-13.00
'15030
-16036
"17055
-17058
-19.17
-19030
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ENCLOSURE II

helativo Impact of Input+4Output COEtticlents

35 63

On Projected 1995 Occupational Employment lLevels
RS U g from the Fisst Set of Simulations
percentage change from estima ' evels

Guards 30)18
Computer programmers 17817
Computer systems analysts 15.08
Electrical engineers 14.98
Computer operators : 12.34
Electrical & electronic technicians 11.76
Building custadians 9.89
Tellers B 8.02
Clerical supervisors 7.95
Typists ' 6.03
,Secretaries 4.61
Receptionists 4.49
General clerks, office 4.22
Accountants and auditors 3.7
Lawyers 3.1
Licensed practical nurses : o 3.01
Bookkeepers, hand ' 2.33
Mainten. repairers gen. uti ty 2.14
Nurses, registered 1.50
Stock clerks, stockroom & warehouse 1.40
Delivery and route workers 1.09
Nursing aides, orderlies & attend. 0.57
Carpenters 0.51
Automotive mechanics . 0.35
Sales clerks 0.31
Cashiers e 0.31
Truck drivers %, 0.24
Physicians 0.19
Blue collar worker supervisors 0.13
Store managers 0.04
Kndrgrtn.'& elementary school tchrs. 0.01
Sales representatives, technical -0.30
Sales representatives, nontechnical -0.55
Helpers, trades -0.65
Electricians . -1.12
Kitchen helpers -1.59
Cooks, restaurant -2.90
Waiters and waitresses -3.04
Cooks, short order & spec. fast food -3. 7
Fast food prep., & service workers -4,17
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ENCLOSURE II .°

' ENCLOSURE II

' Relative Impact of Staffing Patterns
‘ atiot_\aI Employment Levels
Resulting from the First Set of Simulations
rcentage change from estimate Tevels)
-Computer systems analysts 34.53
Computer operators 25.56
Computer programmers 23.72 .
Kndrgrtn. & elementary school tchrs. 19.63
Electrical engineers L 18.77
Cashiers 18.56
Electrical & electronic technicians 16.48
) Lawyers 10.32
Store managers 7.50
Nurses, registered 6.86
Automotive mechanics - 6052
Cooks, restaurant .6.38
Accountants and auditors 4.99
Blue collar worker supervisors ° 3.01
Mainten. repairers gen. utility ) 2.74
Physicians . 2,35
Clerical superviso : 2.3
Reception{sts 2.23
Electricians 1.19
. Sales representatives, nontechnical 0.72
Truck drivers - 0.31
Kitchen helpers 0.29
Guards 0.29
Past food prep., & service workers 0.16
General clerks, office -0.07
Secretaries -0.27
Carpenters -0.61
Delivery and route workers -0.62
Sales representatives, technical -1.03
Waiters and waitresses -1.17
Tellers -1.63
Cooks, short order & spec. fast food -1.99
-~ Sales clerks -3.29
. Helpers, trades -4.19
Licensed practical nurses -4,60
Building custodians -5.69
Stock clerks, stockroom & warehouse «=6,.72
Nursing aides, orderlies & attend. -8.09
Typists -9.52
Bookkeepers, hand -10.16
' 36 64
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ENCLOSURE IIT = .. ENCLOSURE ‘I11
4 - .
: RELATIVE EFFECTS OF THE DETERMINANTS

OF INDUSTRY AND .OCCI'PATIONAL EMPLOYMENT

PROJECIONS -~ THE SECOND SET OF SIMULATIONS
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- ENCLOSURE 1I11I

Relativ® Impact of Gross National Product
On-Eto;ectgg !§§§ !néusgri.!mﬁzgymong iévels '
Resultin

{percentage cEggge'!rom Erojectea 1998 1

L

‘from the Second Set of Simulations

ENCLOSURE III

995 levels)

Electronic components
Computers and peripheral equipment
Fabricated structural metal products

.Motor vehicles

Scientific and controlling instruments
Medical and dentel instruments )
Construction, mining, & oilfield machinery -
Millwork, plywood, and wood products
Fabricated metal products, n.e.c.
Household furniture

Electrical industrial apparatus
Metalworking machinery .
Alrcraft .

Gene{al industrial machinery

Electric lighting and wiring

Metal stampings T

Telephone and telegraph apparatus
Cutlery, handtools, ‘and general hardware
Service industry machines °

Engines, turbines, and generators
Nonelectrical machinery, n.e.c.

Blast furnaces and basic steel products
Stone and clay products, n.e.c.

Iron and steel foundries and focrgings
Ship and boat building -and repair
Household appliances

Electrical machinery and equipment, n.e.c.
Electric transmission equipment

Glass -
Material-handling equipment

Primary aluminum and aluminum products
Special industry machinery

Photographic equipment and supplies

Radio and communication equipment
Transportation eguipment, n.e.c.

Primary copper and copper products
Complete guided missiles & space vehicles
Farm machinery

Cement and concrete products

Sawmills and planing mills

Screw machine products

Furniture and fixtures, except household
Jewelry and silverware

Typewriters and other office equipment
Radio and television receiving sets

¢

L
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-31.45

-31.44

- 231.45

-31.45
-31.45
-31.43
-31.44
-310“
-31.44

.-310‘5

-310‘7
-31.45

-31.44 .

-31.43
-31.45
-31045
-31047
-31.47
-31.43
-31046
-31045
-37.46
-31043
-31.45
-31.44
-31.46
-31.43
-31.45
-31.46
-31044
-31046
-31.
-31.:$
-31.45
-31047
-31.49%
“31.42
-31045
-31.42
-31.43
-31.45
-31043
-31050
~31.40
-31038
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ENCLOSURE III . - —

'h'

mployment Levels

ENCLOSURE III

imulations
evels) -

(percentage change from projecte

' Relative Impact of Gréss National Product
on Pro;ecteg !E%E Industry Empl xg
esulting from the Second Set o 1

Heating apparatus and plumbing fixtures
Musical instruments and sporting goods
Optical and ophthalmic equipment

Railroad equipment

Pottery and related products

Ordnance ’

Motorcycles, bicycles, and parts

Primary nonferrous metals & metal products
watches, clocks, & clock-operated devices
Loqgging

Manufacturfed products, n.e.c.

Metal confainers

Structurdl clay products

Wooden containers

5 87

-31046
‘31045
-31.34

-31.42

-31.47
-31049
-31.28
-31.43
”31.46
-31.46
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ENCLOSURE III . ENCLOSURE III

4

Relative Impact of Demaad Distribution
On Pro*ected 1995 Indus ;tx En 1o ent Levels
Resulting fro= ne Second Set Simulations
(percentage change from projected 1995 levels);

_ Pottery and related products 50.31
©‘~ -~.S8tructural c¢lay products ’ 49.01
: ‘Railroad equipment 48.30
Motorcycles, bicycles, and parts 40.10
Watches, clocks, & clock-operated devices 34.12
Jewelry .and silverwace 32.93.
Motor vehicles : : 30.30
- Farm machinery 22.27

Special industry machinery ‘ 21.38
Cement and concrete products ' 20.02
Household furniture . 17.12
Sawmills and planing mills : 17.01
Metal stampings 15.01
Heating apparatus and plumbing fixtures- 13.43
Cutlery, handtools, and general hardware 13.34
Millwork, plywood, and wood products 11.98
Musical instruments and sporting goods 11.34
Ship and boat building and repaic 10.34
Iron and steel foundries and forgings 9.46
Blast furnaces and basic steel products 8.96
Transportation equipment, n.e.c. 8.35
Manufactured products, n.e.c. 8.24
Logging 6.82
Screw machine products 6.64
Metal containers 5.13
.Furniture and fixtures, except household 5.00
Nonelectrical machinery, n.e.c. 4.05
Stone and clay products, n.e.c. . 3.46
Fabricated structural metal products 2.76

d Wooden containers 2.70
Metalworking machinery 2.29
Primary copper and copper products v 2,12
Scientific and controlling instruments '.80
General industrial machinery 1.52
Fabricated metal products, n.e.c. 0.49
Eiectric lighting and wiring -0.16
Primary aluminum and aluminum products -0.39
Complete guided missiles & space vehicles U -1.00
Glass -1.70
Primary nonferrous metals & metal products -1.76
Material-handling equipment -1.92
Household appliances -2.71
Construction, mining, & oilfield machinery -3.16
Aircraft -3.37
Electric transmission equipment ~-3.44
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ENCLOSURE III o ENCLOSURE III

- Relative Im':%t of Deiwand Distribution
On Proqectga 1555 industry Employment Levels
esulting from the Second Set of Simulations

(percentage change from projected 1995 levels)

Electrical machinery and equipment, n.e.c. -4.94
Engines, turbines, and generators -5.97
Electrical industrial apparatus -8.90
Ordnance -10.06
Service industry®'machines -16.86
Medical and dental instruments -19.45
Photographic equipment and supplies -22.64
Electronic components ' -31.58
Optical and ophthalmic equipment , -31.66
Radio and communication equipment -33.45
Typewriters and cother office equipment - =33.57
Radio and television receiving sets ~-34.93
T2lephone and telegraph apparatus -36.82

Computers and peripheral equipment -61.95

\
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ENCLOSURE III \ ENCLOSURE

Relative Impact of Produc¢tivity

on Projected Tﬁﬁgefndustgy Employment Levels
Resulting from the Second Set of Simulations
(percentage change from projected 1395 levels)

Radio and television receiving sets 102.76
Railroad equipment 80.04
Watches, clocks, & clock-operated devices 72.51
Structural clay products : 68.87
Manufactured products, n.e.cC. 65.11
Metal containers 62,66
Engines, turbines, and generators 60.90
Typewriters and other office equipment : 60.78
Blast furnaces and basic steel products 57.50
Motor vehicles 56.08
Heating apparatus and plumbing fixtures 3.45
Electronic components . %3.09
Farm machinery _ o "~ 51,05
Electrical industrial apparatus 50.28
Household appliances : 50.13
Material-handling equipment 45.49
Photographic equipment and supplies - 45.33
Stone and clay products, n.e.cC. 44.29
Primary nonferrous metals & metal products 43.71
Jewelry and silverware ' 43.50
Service industry machines 43.25
Electrical wachinery and equipment, n.e.c. 42,23
General iundustrial machinery 41.60
Iron and steel foundries and forgings 41.58
Primary aluminum and aluminum products 40,01
Electric transmission equipment 40.00
Ordnance 39.53
Construction, mining, & oilfield machinery 39.42
Special industry machinery 33.77
Radio and communication equipment 37.82
Cement and concrete products 37.66
Fabricated metal products, n.e.c. 37.59
Sawmills and planing mills 34.02
Metal stampings ' 33.20
Fabricated structural metal products 32.81
Primary copper and copper products 32.16
Optical and ophthalmic equipment ' 31.88
Metalworking machinery 30.63
Logging 28.92
Computers and peripheral equipment . 26.89
Electric lighting and wiring 26.54
Glass _ ' 26.52
Cutlery, handtools, and general hardware 26,22
Musical instruments and sporting goods 25.41
Transportation equipment, n.e.c. 25.14

42 7U
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'ENCLOSURE III | | | ENCLOSURE III

Relative Impact of Productivity
On Project ¥95 Inaustry Employment Levels
‘Resu ng from e Second Set of Simulations

(percentage change from projected 1995 levels)

Nonelectrical michinery} h.e.c. v L 23,02

Telephone and telegraph apparatus - i2.43
Furniture and fixtures, except household . 18.19
Ship and boat building and repair ' 17.91
Millwork, plywood, and wood products , 17.76
Complete guided missiles & space vehicles s 16.96
Aircraft . 15.80
Household furniture : 15.36
Motorcycles, bicycles, and parts : 14.21
Screw machine products ' 9. M
Pottery and related products _ 6.78
Wooden containers ' : s 6.31
Scientific and controlling instruments -1.75

Medical and dental instruments _ . -7.87

-~
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ENCLOSURE III ot
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ENCLOSURE III

Relative Impact of Input-Output Coeffic;énts

On_Projected 1995 Industry Employment Levels
Resulting from the Second Set of Simulations

(percentage change from projecte 995

evels)

Wooden centainers

Blast furnaces and basic steel products
Iron and steel foundries and forgings
Primary nonferrous metals & metal products
Meta) cOﬂtainers

Prima;y copper and copper products

Screw machine products
Glass

Metal stampings
Logging -/

Sawmills and planing mills

Primary aluminum and aluminum products
Manufactured products, n.e.cC.

Railroad equipment

Geggral industrial machinery ‘
Mot®r vehicles

Structural clay products

Millwork, plywood, and wood products
Metalworking machinery

Ship and boat building and repair

Cement and concrete products

Heating apparatus and plumbing Fixtures
Special industry machinery

Electrical machinery and equipment, n.e.c.
Fabricated metal products, n.e.c.
Cutlery, handtools, and general hardware
Furniture and fixtures, except household
Musical instruments and sporting goods
Construction, mining, & o.lfield machinery
Household appliances

Fabricated structu- ) met-.i{ products
%lectric lighting 2. wiring

Stone and clay products, n.R.C.

Jewelry and silverware

Transportation eguipment, n.e.c.
Household furniture ’

Service industry machines -

Medical and dental instruments
Nonelectrical machinery, n.e.c.

Ordnance

Cor  'ete guided missiles & space vehicles
Eng.aes, turbines, and generators

Radio and television receiving sets
Electrical industrial apparatus
Material-handling equipment

\
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154.05
- 38.65
36.13
35.84
27.20
24.50
22.41
15.78
13.19
12,23
10.88
6.19

5.95

4.39
2.44
2.33
1.99
1.77
1.17
0.89
0.79
0.51
0.33
0.31
0.26
0.25
9
14
0.1
0.05
0.05
0.04
0.00
-00 10
-0.18
-0042
-0.47
-0.55
-0070
-0.70
'-0072
-0078
"0.98
-1.43
-1.60
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"ENCLOSURE III ENCLOSURE III |
. ' -

>

Relatlve Impact of Input-Output Coefficients
On Pro?ecteﬁ 1995 Industr Es Joyment Levels
Resulting from the Second Set of %ImuIatIons
(percentage change from projected 1395 Yevels)

Typewriters and other office equipment -1.74
Pottery and related products .o . =2.26
‘Electric transmission equipment ' -2,.38
¢ Aircraft -3.00
: Photographic equipment and supplies : -3.57
N Watches, clocks, & c¢'ock-operated devices ~-4.27
. Telephone and telegraph apparatus -4.45
Computers and peripheral equipment - -4.50
Radio and communication equipment . =5,26:
Farm machinery -5.76
Optical and ophthalmic equipment . ' -6.31
Scientific and controlling instruments -8.44
Motorcycles, bicycles, and parts . -10.66
Electronic components ~-42.61
3 : N
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!
»
P
’ ;?"’a %-M)j‘
I B
73 /

45




ENCLOSURE III = | ENCLOSURE III

")
. Relative Impact of Gross National Product
On Projected 1935 Occupational E loyment Levels
Resulting from the second s5et

simulations
Lpercentage change rrom projectea

—

Building custodians ' -31.45

Cashiers’ , ~ =31,45
Secretaries : . : -31.45
General clerks, office -31.45 .
Sales clerks B -31.45 @
Nurses, registered -31.45
Waiters and waitresses -31.45 '
-Kndrgrtn. & elementary school tchrs. -31.45
Truck drivers -31.45
Nursing aides, orderlies & attend. -31.45
Sales representatives, technical -31.45
Accountants and auditors -31.45
o Automotive mechanics : - =31.44
Blue collar worker supervisors -31.45
Kitchen helpers : -31.45
Guards -31.45
Fast food prep., & service wkrs. -31.45
Store managers : ' "=31.44
‘ Carpenters - - =31.45
Electrical & electronic technicians -31.45
Licensed practical nurses -31.45
Computer systems analysts -31.44
Electrical engineers ' -31.45
Computer programmers -31.44
Mainten. repairers gen, utility -31.45
Helpers, trades -31.45
Receptionists ' -31.45
Electricians . -31.45
Physicians d . =31.44
Clerical supervisors ' . -31.45
Computer operators -31.45
Sales representatives, nontechnical -31.45
Lawyers -31.44
Stock clerks, stockroom & warehouse -31.45
B Y Typists » —-31.45
Delivery and route workers -31.45
Bookkeepers, hand . -31.45
Cooks, restaurant -31.43
Tellers -31.45
" Cooks,short order & spec. fast food -31.46
"
74 ¢

46




ENCLOSURE III

\. =

Relative Impact of Demand Distribution |
On Pro}ecteE.iﬁig Occupational Employment Levels
Resulting from the Second Set of Simulations

(percentage cnange rrom proigctea 1995 Jevels)

ENCLOSURE III

X Kndrgrtn.. & elementary school tchrs, 29.51
Fast food prep., & service wkrs. 14.68
Cooks, short order & spec. fast food 12,22
Waiters and waitresses 9.85
Carpenters T . 9.69
Cooks, restaurant ' ‘9,56
Electricians . 8.70.
Helpers, trades 8.41
Kitchen helpers . 7.44
Truck drivers 7.25
Lawyers : - 7.15
Typists’ 6.43
Mainten. repairers gen. utility 5.95
Blue collar worker supervisors - 5,32
Automotive mechanics 5.31
Delivery and route workers - 4.16
Secretaries : 3.19
Accountants and auditors 2.84
General clerks, office . 2.73
Building custodians - ' : 2.70
Bookkeepers, hand * 2.45
Sales representatives, nontechnical 1.6
Stock clerks, stockroom & warehouse 1.41
Cashiers 0.63
Sales representatives, technical 0.43
Store managers . 0.42
Sales .clerks 0.33
Computer systems analysts -0.11

. Computer operators -0.57
Guards ""1 063
Nurses, registered -1.76
Physicians -2.32
Licensed practical nurses -3.29
Clerical supervisors -4,50

\ Receptionists -4.79
Computer programmers -6.20
Electrical & electronic technicians -8.07
Nursing aides, orderlies & attend, -9.41

" Electrical engineers. : -13.67
Tellers - -15.74
75
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ENCLOSURE III : - ENCLOSURE III

, | - Relative Impact of Productivitx | B
ro. - On P:g}cted 1995 Occgpgtfbna Employment Levels
t E

i Resulting from the Second Set of Simulations
(percentage change from projected 1995 levels)

Blue collar worker supervisors " 26.66
Electr 1l engineers . . 26.11
Electrifal & electronic technicians . 23.94
Tellers ‘ . 23.47
Clerical supervisors 20.18 3
"Truck drivers : 19.74
Store managers _ 19.56
Delivery and route workers 18.50
Stock clerks, stockroom & warehouse 17.74
Computer .programmers 17.53
Electricians . 17.40
Carpenters . 17.30

- Sales clerks : 16.91
Mainten. repairers ;En. utility 16.88
Computer systems analysts 16.36
Automotive mechanics . . o 16.19
Lawyers - . 16.08

; Sales representatives, technical 15.05
Sales representatives, nontechnlcal 14.99
Computer operators 14.57
General clerks, office P 14.17 ‘
Guards 7 13.93
Cashiers 13.36
Accountants and auditors 13.04
Bookkeepers, hand » 13.02
Helpers, trades 11.74
Building custodians . 11.72
Typists 11.26
Secretaries 10.24 »
Nurses, reglstered '  6.84
Physicians 6.70
Licensed practical nurses 6.65
Nursing aides, orderlies & attend. 5.81
Receptionists 1.49
Cooks, restaurant 0.72
Kitchen helpers _ 0.41 :
Kndrgrtn. & elementary school tchrs. -0.57 )
Waiters and waitresses . -1.10
Cooks, short order & spec, fast food -2.51
Fast food prep., & servixe wkrs. -6.68
: ‘ I4s
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. ENCLOSURE IIT ~~ . ' . | ENCLOSURE III
L R ST X \\\\\i:; .
. , . .
. .. Relative Im$act of Input-Output~Coefficients '

On_Projected 1995 Occupationa Bm§10¥gent Levels
Resulting from the Second Set of Simulations
(percentde change from projectea 1938 Tevels)

Fast food prep., & service wkrs. - 5,22
Cooks, short order & spec. fast food 4.43
-Waiters and waitresses 3.80

. Cooks, restaurant - 3.60 T
Kitchen helpers 2.02
. Electricians - 0.57
Sales representatives, nontechnicai \ 0.38
Helpers, trades 0.35
Sales representatives, technical 0.21
Kndrgrtn. & elementary school tchrs. -0.02
Blue collar worker supervisors - =0.16
Cashiers , To=0.21

Store managers -0.22 .
Sales clerks ' ' -0.34
. Physicians : -0.41
Automotive mechanics : -0.48
Carpenters : -0.82
Truck drivers -0.90
? Delivery and route workers -1.38
. Stock clerks, stockroom & warehouse -1.52
‘ Nursing aides, orderlies & attend. -1.58
Nurses, registere _ -1.68,
Bookkeepers, hand .=1.81
Mainten, repairers gen. utility -2.45
Lawyers ~-2.66
Licensed practical nurses ~ -3.44
Accountants and auditors -3.60
Receptionists -4.10
General clerks, office -4.37
Secretaries ' -4,38
Tellers -6.13

—6018 ]

Clerital supervisors . -6.86
Building custodians -9.63
Electypical & electronic technicians -9.65
Computer operators' -12.84
Electrical engineers -13.08
Computer systems analysts -13.45
Computer programmers -14.98
Guards -23.28
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ENCLOSURE III - : - ENCLOSURE III.
, ) , '
Relative Impact of Staffing Patterns

On Projected 1995 Occupational Employment Levels
~ Reaulting from the Second Set of Simulations

™ {percentage change from projected 1395 levels)
Bookkeepers, hand C» 12.82

Typists . : . 11.38

* Nursing aides, orderlies & attend. 48.70
Stock clerks, stockroom & warehouse ' 7.84

Building custodians — -, 5.41

Licensed practical nurses . 4,66

' Helpers, trades 4.51

Sales clerks . 3.2

Tellers 3.08

Cooks, short order & spec. fast food 1.77

Secretaries : 1.67

Sales representatives, technical, : 1.30

Waiters and waitresses 1.28

Guards, 0.14

General clerks, office . -0.04

Delive and route workers - -0.11

Fast f prep., & serwvice wkrs. -0.18

Sales representatives, nontechnical -0.40

Carpenters : l -0.44

Kitchen helpers N -1.43

Truck drivers -1.51

Electricians -2.21

- Clerical supervisors . -2.48

Receptionists -2 71

‘ Blue collar worker supervisors ~2.80
) Mainten. repairers gen. utility -3.13
Physicians -3.40

Autom§tive mechanics’ -5.96
Cooks,\restaurant -5.96

Accountlants and auditors -6.09

Store managers . ‘ -6.42

Nurses, registered -6.47

Lawyers -11.27

, Electrical & electronic technicians -13.88

: Cashiers -15.63
Kndrgrtn. & elementary school tchrs. -16.36

Electrical engineers -16.49

Computer programmers - . -18.88

Computer operators -20.93

Computer systems analysts -24.63
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U.S. Department of Labor

] Commiliionci for
Bureau of Labor Statistics
, Washington, D.C. 20212
Ceniennial - ./21:
of Labor : M. Fooul -
Statistics ) . Bt oo
’ ' Mr. Densmere
Y . ; -
Mr, Frabaugh coo.... icresacmcnmvem—— o
Me. May ... coceccceccccccacwren cnmee l"!_
DEc 2 1 m _ Associate Trrecisr "“.....-.-:::::n
Control Datk ’ . meeees o~

Mr. Richard L. Fogel

Director

Human Resources Division

U.S. General Accounting Office
Washington, D.C. 20548

Dear Mr. PFogel:

This is 'in response to your letter of November 26, to Under Secretary -
Ford B, Ford, requesting review and comment on your ‘draft of the
proposed report, "Bureau of Labor Statistics Employment Forecasts:
Detailed Analysis of Selected Occupations and Industries
GAO/OCE-85-1." In reviewing this draft report we feel your staff has
‘done a very careful, thorough, and accurate presentation of the
projection procedures used by the Bureau of Labor Statistics in
preparing our 1995 projections. Also, our review of the analyses and
calculations in this report showing the effect of each of the factors
which determine the projected employment level for an industry or
occupation found them to be correct.

We have a few suggested corrections or modifications £dr the report.
These siuggested changes are made directly on the attached report and
are for your condideration in preparing the final report..

Sincerely yours,

JANET L. NORWOOD
i\\ Commissioner

Enclosure

BEST COPY AVAILABLE
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BERKLEY BEDELL, lowa oo eo:n. —
o Coovmn TR . ' —
Ao s - Tnited fotates Mouse of Representatives R
S ™ Conmmittee on Small Business ot e
Subcommittce on General Oversight and the €conomp  Tomdbeime
3-363 Raybers Nouse Ottice Bailding
Washington, B.C. 20515

December 16, 1983

The Honorable Charles A. Bowsher
Comptroller General of the ited States
United States General Accou ting Office
441 G Street N.W.

~ Washington, D.C. 20548

Dear Mr. Bowsher:

[

As I believe you know, Charles McMillion of my subcormittee and I have met with your
Economic and Program staff since last May to discuss GAO assistance in our work on
occupatiqnal projections. It is my belief that the accelerating pace and broad scope
of technological change has made occupational- forecasting 1ncreasinqu difficult as it
becomes even more vital to our economic future. .

BLS occupational forecasts are the basis for virtually all other such forecasts and

they figure significantly in a wide range of public policy considerations. Because of

the importance of the BLS analysis Dr. McMillion and I, with your staff and others,

have devoted considerable time to understahding the complex BLS employment projections
'stem. (see attachment A)

-There appears to be significantly differential treatment among industries and occupations
of historic input/output coefficients and staffing pattern ratios. Certainly new technology

. and more efficient managerial practices can be expected to result in changes in relative
industry demand for labor, and in the types of labor. But how does the BLS determine
difféerential change in productivity growth between industries and job growth between
occupations?

I would request the GAO to explicate :the methodology by which the BLS arrives at adjust-

ments to industry input/output coefficients and staffing pattern ratios. That is, that

you explain the rationale for any and all adjustments to base 1ine projections within

both the Labor Demand Model and th. Occupational Demand Model. I suggest that the

‘ universe be limited to durable goods industries and to the 49 occupations (attachment B)
expected to provide the largest job growth to 1995,

This project is already several months beyond the timetable we agreed to with you staff.
*..] believe that it is a most important project and I or Dr. McMillion are available to
work with your staff to facilitate its rapid completion.

dM *11.5. GOVERNMENT PRINTING OFFICE 19R iy . 2, e 104

Attachments: Copy to Arthur J. Corazzini

Sincgrely,

[

o
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