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ABSTRACT

A regional forecast system for employment, earnings, income and

population is presented in this report. Employment is related to earnings

in a 25-industry breakdovffi of the economy and to population and income over

the 30-year period from 1970 to 2000. The regional economic forecasts are

presented in Part II of this report.
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SUMMARY AND CONCLUSIONS

An economic forecast systemifor deriving state and substate

regional forecasts is presented in this report. This system makes use

of the 1972 OBERS-E projections prepared by the former Office of Busi-

ness Economics in the U.s. Department of Commerce for the u.s. Water Re-

sources Council. The OBERS earnings and income projections were used 1n

the building of a baseline series of substate emploYment forecasts for

calibrating the forecast system.

This system is based on a shift-and-share model of the form,

or,

empi (1 + r i ) emPi'

emp ~ ::: 'i + A + + CH (_l._) + CD
j
. (1- .-1_) JemPl' ,

1 ~ i lq. lq.
1 1

where, for example, the forecast employment for the i-th industry, emp~,
1

is equal to the current emploYment, emp., times an employment multiplier
1

(l+r i ), with r i being the rate of change in the current year employment.

The rate of change coefficient, in turn, is the sum of the three shift-

and-share coefficients -- the national-growth coefficient, A, the indus-

try-mix coefficient, B., and the two regional-share coefficients, CH.
1 1

and CD .•
1

Modified and expanded regional-share components of the shift-and-

share forecast method were developed to facilitate the preparation of

small-area employment and income forecasts. The regional-share compon-

ent was ~ first, ioned into a homothetic effect and a differential

effect, with the homothetic effect representing the local consumption im-

pact on a particular industry employment and earnings levels and the dif-

ferential effect representing the external, or export-market, impact on

the same employment and earnings.
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REGIONAL ECONOHIC FORECASTS FOR WATER AND LAN\.)

RESOURCES PLANNING. I. FORECAST SYS~~~/

Wilbur R

:Forecasts of regional employment

Maki '1:../

income and population are prepared

for a of public and purposes State planning agencies,

for example, ~ay have certain in the review of state and

local improvements programs. With increasingly severe limitations

on the availability and use of public funds for construction of new

facilities, reliable forecasts and forecasting methods are sought by

local and state agencies in efforts to better anticipate needs and estab-

11sh priorities for new facilities. Pr~vate organizations, also,

seek the same information as a basis for investment decisions,

in areas of and

Most economic forecasts for investment planning to the

run oftentimes a 10 to f 17).11.,g., see re .... In this

report, the long-run than fi.ve outlook is represented by

of employment, income and population. The short-run (less

than five year) outlook is represented by

come and population. Predictions oftentimes deal with prices and income in

current dollars while projections deal with both in constant dollars and

instead changes in real values of income and output.

This is the fifth in a series of reports on regional forecasting,
the first the Interim Repor on Forecast Methods prepared
for the Minnesota Energy Agency, October, 1978. Two of the earlier

were published in the Universi of Minnesota, Department of
Agricultural and Applied Economics~ Seriesa

The author gratefully acknowledges the contributions of Mason Chen
and Pornsak Chitphakdithai in the preparation of the computer pro
grams 'and data series cited and/or used in this report.

References are listed alphabetically on page 32.
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Data Users and Sources

The immediate users of the forecasts and forecasting methods delin

eated and proposed in this report are the state and local government

agencies involved in water and related land resources planning in Minnesota.

to the year 2000. For some pur

-- from 1970 to 2020 -- is used.

is from the

planningposes, however, a

The

The availability of two types of economic and social statistics are

in the use of different periods. In the preparation of

the ection series to the year 2000, the historical data base includes

annua~ statistical series. These data are prepared in the U S.

'Department of Commerce by the Bureau of the Census and the Bureau of

Economic Analysis ~ ref. 20 21 26). The U.S Bureau of the Census,

in tiOD with the designated state planning' agency in each state,

is responsible for the preparation of annual population series This

series is required in the administration of general revenue-sharing pro-

grams The Bureau of Economic , on the other hand, maintains the

annual employment and income series as of its Regional Economic 10-

formation System (RE1S). Both data sources are used in the preparation

of the annual projection series s from the 1977 base year.

The U S. Census of Population (for the 1940, 1950, 1960 and 1970

census years) is another source of the employment and population statis

tics used in the preparation of the projection series for the 1970-2020

period (24, 25). Employment statistics provide detailed industry employ

ment estimates by county of residence (rather than the county of employ

ment). Thus, the employment estimates are directly comparable with the

population estimates, which, also, are reported by county of residence.

The two types of statistics are needed in the preparation of the in

come projections, also. The earnings component of personal income is
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derived from payroll data by place of work. A residence adjustment con-

verts the place-oI-work series to a place-of-residence series. ty

income and transfer payments aTe by of residence. Thus

total income is estimated by of residence.

Th;e area the Office of Business Eco-

andfrom the 1

of Commerce for the \.Jater Hesources Counc!] (the

a baseline series [or comparing the

ection series

nomics, U S.

so~"called OBERS

state and sub-state

annual imates of , income and 7). This projec-

ion series .is mul economic area and a breakdown

of the water resources region (which shows a series

for each Standard Statistical Area the water resources

the water resources subarea~

were

i tan--canten~d

dataferent mul, threeIn thIs

identified~

economic area and the substate development

the subs tate development

the

, however, is used

Wa Resources Subareas

The 1972 OBERS Projections are reported for each water resources

subarea For those subareas which include a Standard Me Stat is-

Area the and non-me tan ions are re-

ported Four SMSA's were listed for Minnesota in 1 72 name

the Paul Area the

the Area and the one-coun Rocheste

The water resources s~bareas Minnesota are delineated in

1. 1.
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99
POCK NOBLES

1 1

0701

Water Resources Subarea

BEA Economic Area

1
Developmeut Region

Standard Metropolitan
Statistic?l Area (1~7l)

Water Resources Subareas, BEA Economic Areas, Development
Regions and Standard Metropolitan Statistical Areas in
Hinnesota) 1975.
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To roughly compare the level of economic activity in each water

resources subarea, estimated and projected total population levels from

the OBERS-E and new baseline series are summarized for each of the eight

subareas (which have one or more counties included within the Minnesota

state boundaries) in Table 1.1. The annual rates of change in total

population are summarized, also, for the 3D-year period from 1970 to 2000

for each of these subareas.

Both the OBERS-E and new baseline population projections show widely

varying levels and rates of change in total population, with the largest

change projected for the Mississippi Headwaters subarea. Differences

among regions in the pattern of change during the 3D-year period are

11 . h OBERS E h . h b I' 't' 4/ Allsma er 1n t e - t an 1n t e new ase 1ne proJec 10ns.- re-

gions are projected to decline from their earlier growth rates in both

projection series.

Economic Areas

Each of the 173 Bureau of Economic Analysis (BEA) Economic Areas

is identified by its SMSA or designated central city of non-metropolitan

status. Seven of these areas have one or more counties lying in Minne-

sota.

Projected population trends in the seven Economic Areas in Minnesota

5/show contrasting patterns of population growth.- Generally, the area-

to-area variability is greater for the economic areas than the water

The new baseline series were prepared by the Upper Mississippi
River Basin Commission from the current state population projec
tions of the State Demographer.

Economic area tabulations are not included in this report. They
may be obtained from this department by request.



Table 1.1. Estimated and projected total population in specified water resources subarea, 1970-2000: OBERS-E and New
Baseline Series.

Annual Change

(thou.) (thou.) (thou.) (thou.) (thou.) (thou.) (thou.) (thou.)

Resources
Subarea
No. Title

11Estimated -
1970 1975

Proiected
1980 1985 1990

OEERS New OBERS New OBERS New

1970-2000
1970- Ne\-1

2000 1975 Base- Base-
GEERS New line line
(thou.) (thou.) (pct.) (pet .. ) (pet.)

Upper Mississippi: 2/
1. Mississippi Headwaters-
2. Minnesota 3/
3. St. Croix 4/
4. Black-Root-S!
8. Iowa-Skunk-Wapsipinicon

10. Des Moines 1/

2,386
435

13
524

1,663
758

2,472
442

81
544

1,684
776

2,812
434

79
585

1,741
793

2,608
497

88
567

1,124
794

2 872
445

81
606

1,768
809

2,749
458

97
594

1,767
819

3,076
455

83
627

1,796
825

2,898
464
105
619

1,812
841

.3,399
410

86
661

1 832
852

3~122

468
120
657

1,901
867

0.7
0.3
2.1
0.8
0.2
0.4

1.2
0.3
o 6
.08
O~3

0.4

0.9
0.2
1.7
0.8
0.4
0.5

Souris-Red-Rainy:
2. Red
3" Rainy

541
21

559
22

591
22

567
22

512
22

579
22

505
21

586
23

491
21

594 0.7 -0.3
22 -0.2 0

0.3
o

1./

1/

!!-/

&./

U.s. Department of Commerce, Bureau of Economic Analysis, Regional Economic Jnforamtion System, 1977.

OBERS-E projections from: U.s. Water Resources Council, 1972 OEERS Projections, Regional Economic Activity in the U.S.,
Series E Population, U.S. Government Printing Office, Washington, DC., 20240, April 1974.

Chisago (MN) , St. Croix (WI) and Scott (11N) counties were transferred from adjacent subareas to Mississippi Head
waters (0701) Subarea.

Murray (}ffi) and Jackson (~rn) counties were transferred from Minnesota River subarea to Des Moines River (0702) Subarea.

Chisago (MN), St. Croix (WI) and Pierce (WI) counties were transferred to adjacent regions from St. Crois River Subarea.

Nonroe (WI) county was transferred to Rock River Subarea.



resources planning

includes both

tan areas

areas

I

and subregions. However, each economic area

and counties, with the metro-

more than the non~netropolitan

Because of the of state boundaries in clelineation of

economic and the lack a unit with the BEA

Economic Area as its use of the economic area is t in

c1nd local studies of state boundaries

becomes a or limitation in extensive use of the economic area delinea-

in land resources

Subs tate

The substate differs from the

delineations tvJO this conforms with

boundaries and also local governments in its :ion and

Hence, the economic forecasts and related database for

the substate

decision than the

are more directly related to substate

information based on either the

Water Resources Subarea or the BEA Economic Area

datB for 13 substate in Minnesota show

wide differences in the level of, and rates of growth in, total ion

in both the OBERS-E and the new baseline 1.2) These

differences associated with a different economic in the

with the

4) for

s , tradl~ and

10 and 11). which are

of ected ion show



130'01:; 1. 2. Esti::lat;!d and projected total population in specified develop:T!ent Minnesota. OBERS-E and ~e~ Baseline Series 1970-2000.

Annual Cha~K_e __
1970- 1970-2000
1975 ~BERS ~ew

(pet. ) (pct.) (pet.)

0.1 -0.6 O. 1
L 9 -0.2 1 .0

-0. , -0.0 -0. 1A.

0.6 -0.2 0.5
1.8 .2 0.7
O.C O. 1 C.6

-0.2 0.2 0.2
3.4 0.6 0.6
2 0.4 1

-0.:: 0.4 -0. i
-0. - C.2 0.3
-c.] r' .., .. 51)" I

0< 1 ~ ,4 0.8

0.6 C.S O. "7

Estirr;atcd 1.-' Projected Baseline SEries Jj
1970 1975 1980 1985 1990 2000

OEEP.S Ne'!AT OIlERS Ne~~v OBERS t\'e1-' OBERS !'-1e"T

(thou. (thoe.) (thou.) (t:'ou.) (thou. (thm.l 0 ) (thou.) (thou. .) (thou.)

95 97 87 96 85 98 83 99 80 98
55 58 54 66 54 M 53 67 51 73

330 331 328 330 329 332 329 332 329 325
186 192 180 196 180 202 178 207 178 213
11': 199 112 122 116 123 122 132 122 140

98 101 95 104 97 109 102 12 102 119
62 51 6.1. 60 62 60 65 60 65 57
77 85 84 94 86 105 91 l17 91 142

177 189 179 206 184 227 194 248 194 288
1h2 141 132 141 :i- l ,3 158 144 158 139
219 223 217 2ZB 221 234 233 239 233 243
38:, 397 626 410 k27 479 4.!.2 479 460

3. E"Q 1,928 2.157 2,028 2.330 .") 1"''''J 2.816 2,222 ..., Q1t: 2 356,,, .t:<.,J..4.";" "'" :I', ...... J., J

3,815 3,923 <4 119 4.077 /;, 331 252 .552 4,6.22 .901 L,653

Title

Central ~::i ,,:-lesata
5·':·'..lt~r..;c::s:::

B.egio,,: Nine
Scut':1r-as:.e::-n

7:"4' ...
8.

] • Ncr lh'l.'i231:
2. P..e.J.c",",a ters

3. P;rrcw:1ead
4. ~eSL Central
5. Re;io~ ~ive

6£. Six Eas::
t-;,.. Lr;:C'r Nifl:-1.€Sota Valley
7E. East Cent~al

10.

Nc.

-----------------

u.s. Dep.altTTle~t {;If Commerce. Bureau. ",- ECOTIC'!'1ic J>,.r~.:ilysis,

OEE~S-f. E2scl:ne Series is ~3sed on p)~ul~:icn [O~E~~sts in: [.5. Ware, Res0ur~es Council, 1972 OBER3 Projections,
LS •• ::~"'i'2S E 1'opnlation, U.S. Go':,::::";>,f;lC:.t Frint:!.,!£ Offic,," , \':<lS[!j":ogton, D.C, .!;,&:ri.l New Bas£li-r:e Series is
pr0jectio~s used by Lpper Mi5Si3S~ppi Ri~e~ Ba2~n C~~~issi0n.
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patterns of economic growth and decline~ especially in the OBERS-E

baseline series The wide variations in eeted growth reaul in par

from the contrast terns of economic opportunity in

social servic.es and amenities. The reduc.ed in population

rates in the New Baseline Series du.e to the in

of life in

s and Plan

The purpose this 'VJ8S to altern.ate series

of Minnesota and its substate and to

a forecast data base and a forecas for

forecast series. This ective stemmed from the need

.clor available economic forecast series for

Minnesota substate

The s purposes are part

First data sources tical framework, model

and forecast validation are discussed with reference to

the and use of a model The integra-

tion of this model into a economic system is

in the second of the two Indus t~rnployment is rela ted to the

of the employed labor force in each indus and the total

is related to total The total

income transf u.p the

come of total resident tion.

Part II of this report, a baseline forecast series is

later use in calibrat the modified shift-aud-share model. Included in

series State and substate ections of the

force its total which are based cUl'rent t:lon
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projections prepared by the Office d f State Dem6grapher. Alternate economic

eetions p the regional forecasLLng system (which includes

the modified shift-and-share model) are presented Finally) implications

of the economic forecast for water and land resources planning in Minnesota

considered in Part II of this report

The shift-and-share method was used in this to prepare the

forecas from the 197 OBERS ections of earnings,

income, employment and ion This forecast method is widely used

In the shift-and-share forecast method, total change in employment is
partitioned into the three effects for each of the 25 indus groups

the form,
(1 + A + B. + )emp .

.1. :1

where,
total employkent in i-th in I year (t+l)

in region year (t)in i.-th in.dustotal

Aemp.
1~

national-growth effect of i-th indus
(t) to year (t+l)

in , year

B.
1

effect of
to year (t+l)

th industry in rc>gion. year (t)

effec of i-th indus in , year (t)

The three coefficients are derived as follows:
v

A := EMP 1

EMPN

where)
EKP ~

1
total in i-th industry in nation~ year (t+l)

total in i--th indus in nation. year (t)

EMPN! total employment in all industries In the nation,
year (t+l)

EMPN total employment in all industries in the nation.
year ( )

All u.s employment 1s only the forecast indus
I, mUst be derived for each industry and region.

employment I
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in water and land resources planning lcally in the g\~ug Jea.!

of the sources of and income 1n tills

I the shift-and-share method was used first. to d tl~ tht:'

1 OBERS I~C ions to the level. and, f to

the sources of for the new substate

series which were data.

The county is the statistical report unit in the s

All statistical series used in this s are compiled and

The individual county series into

various mult for and

\'l'nile new baseline series is based on a conventional shift-and-

share model the modified shift-and-share model used for the alter-

series baseline series used in calibrat the 1H2"J

t model then used prepare the alternate economic forecas for

the tate or individual substate

modified shift-and-share method s a new

of several forecas methods These include certain economic and demo-

variables and , such as total personal consumption

tures per ta, gross per worker, indus lo~

c:atlon quotients and employment shares and tbe annual rate of change in

each of these parameters and, also, total ion variables

are linked thus to a wide range of national economic indicator In

addi a new series of substate economic economic indicators pre.-

as data of the forc-;cas system.
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FORECAST iNc MODEL

An economic model for state and subs tate is

in this The of an shif t-and-shar(~

model is discussed first) as an introduction to closer examination of

its ion and verification. data sources, tical

framework, model implementation and forecast validation are discussed

with reference to economic forecast needs in water and related resources

intviinnesota.

Data Sources

Two data sources are available for each substate region

in Minnesota the U S. Census of and the Economic

Information tem ) . The latter is maintained the Bureau of

Economic is and the Bureau of the Census in the U.S. of

Commerce~ D.C These sources are

and occasional repor from th(~ u. s. tment of Commerce and

the ~1i.nnesota of Various classi-

ication lists are used in and from the

two data sources. The classification system used in this

differs from other frequent used classification in the

level of detail and the of these groups as

shown in Table 2

is in terms of both persons and jobs. The U.S.

Census of ion reports persons of residence with

---_.~-----

on tapes cit from
9 US. Department of Commerce, Wash'"

The REIS data series are
the Bureau of Economic

, D.C



Table' 201. Standard Industry Classiiication Regional Employment, Income and Population
Forecasting System: Basic Version, Model II.

Employment and Earnings }:.7 Standard
Industry

46- 36- 39-- 85- Classificatior

No. Title industry Insustry industry industry Code (1972 ec

1. Agr. , for. ; fis 1, 2 I .. 2 1-3 1-4 01,07-08
2. J\'Iining 3, 4~ 5 3 4-6 5-10 10-14
3. Construction 7 4 7 11, 12 15-1?
4. Food and kind. prod. mfg. 8 5 8 14, 17 20
5. TeA'iile n1i 11 prado mfg. 10 6 pt. 19 19,20 ·22

6. l\pparcl ~ ather fabric prod. mfg. 11 7 pte 19 21,22 23
7. Lun1bcr prod. & furn. mfg. 12, 13 8 9 23-26 24,25

8. Paper & allied prod. , mfg. 14 9 10 27 28 26

9. Printing & publishing 15 10 11 29,30 27
10. Chern. & allied prod. mfg. 16 11 12 31-34 28

!-"

II. Petro. refining 7 rei. prod. 17 12 13 35,36 28 CN

12. Primary nletals nlfg" 21 15 42,43 33
13. Fabr. nletals & ordn. 22 14 16 13,44-47 34
14. Ivlac h. I exc. electro 23 15 17 48-58 35
15. Eleetr" mach. & supplies 24 16 18 59-64 36
16. JVlotor veh. & supplies 25 17 pt. 19 65 371

17" Trans. eq. ; exes fil0t. veh. 26 18 pt. 19 66,67 3 7; e~c. 371
18. l\lisc. mfg. 9, 18- 27,28 19 14; pt. 19 18,37-41,68-71 21,30-32,38,
1D. Trans. , COlum. , utile 29-33 20-24 20-26 73-81 41 .. 42,-1-1--19

20. Trade 34-37 25-28 27,28 82, 83 50-59
2L Fin. , ins. , real est. 38 29 29 84, 85 60-67
22 .. Services 39-43 30-34 pt. 20, pte 21, 30 - 33, 36 87-89 70-88
23. Feel. civ.. govt. 44 pt. 34 ,pt. 35 ,34 .. 37 pt. :J 1 91, cxc. 9U)O
24. StolC' and local govt. 45 pt. 34, pt. 35 35, 38 pt. 82 92. D3

25. 1\1ilitary 46 36 39 Dl,80

1,' ..:\llc'l~r:ai(· >Fl!.;~~l~\- cl~':·:'-.ir~(';dio!l:-=, n.llllC'ly, ~l!1 cxp:UV 1('r1 OBEHS ~ct~ic:-i (·HJ-inrlll.~LI·Y), ~1 t". S. C(,j-,.":\1:': ;;!, 1)\)l';l!;tti n n

4 7', \f' tOj \." ,".r ... ~·~( S (:J')-ir1(; ~.' . :l~' ~~ !.~ '...:. i:\"['J~ ~'~i~-.· ,:' :-,' 1:"( ('
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the major sourc<'?, of earned income being shown by the industry of employ-

ment. The Minnesota Department of Employment Security, on the other hand,

reports the number of jobs, by industry. Employment is reported by

place of work. The number of employed persons is not reported in the

monthly, quarterly and annual employment statistics published by this

agency.

The person-count of industry employment is used in the decenniel

censuses of population. The 1940, 1950, 1960 and 1970 employment series

have been collated in a 36--industry breakdown of total employment by the

u.s. Department of Commerce (24). This series expands the earlier indus-

try employment series prepared by the U.S. Department of Cornnerce for the

u.s. Water Resources Council (27). It also expands the 28-industry ern-

ployment series prepared by the u.s. Office of Business Economics (now

the Bureau of Economic Analysis) in a shift-and-share analysis of county

employment trends for the 1940 to 1960 period (22).

The estimated employed work force presented in this .report is based

th 1 REIS " . d I" 8/on e annua ser1es c1te ear 1er.-

with the u.s. Bureau of Labor Statistics employed work force projections

to 1985 and the income projections prepared for the u.s. Water Resources

Council.

Total earnings are reported for the 25-industry employed work

force in this study. Estimated total earnings for 1970 and 1975 are

obtained annually from the Regional Economic Information System while

IiI Estimated employment refers to reported employment estimates for a
given historical period, such as the calendar years 1940, 1950,
1960 and 1970. Projected employment refers to post-1970 employulent
derived as a forecast, i.e., by use of a forecasting method. In
this report, all 1980, 1990 and 2000 state and substate emplOYment
is projected using the shift-and-share method. All data in this
report .are identified as being estimated or projected, with the
data source being identified, also.



15

projected total earnings are obtained from the 1972 OBERS-E projections.

The total earnings projections are used in this report to derive an

employed work force projection series for the U.S., the State of Minne

sota and the 13 substate regions. The alternate baseline series cited

earlier is essentially a population-adjusted OBERS-E projection series.

The OBERS-E projections are available for each water resources subarea

and economic area in the United States, including the portion of the

subarea in a single-county or multi-county Standard Metropolitan Statis

tical Area.

Analytical Framework

An analytical framework for small-area employment forecasting is

presented which builds on several of the forecasting methods

cited in the review of literature. This framework extends the conven

tional shift-and-share analysis by incorporating the location quotient

and economic base approaches in a new allocation-type employment fore-

casting model This procedure makes use of U.S. industry employment

trends and projections. It is supplemented by an "excess" employment

technique which identifies an "export-producing" and a "residentiary"

component for each industry in terms of its total employment.

So-called export.-producing employment is engaged in producing goods

and in "excess" of the region's requirements. In this study, Ilexcess"

employment is determined statistically as that employment in a given

industry which is in excess of the national average for this industry.

The ratio of total employment to excess employment is a measure of a

region's economic base. The larger the ratio, the larger the total em

ployment supported by each "export-producing" worker and, also, the larger
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the inter-industry linkages and, hence, the smaller the region's Je-

pendency on imports.

The proposed regional economic forecasting model is identical to

the conventional shift-and-share model, for the reformulation of

the regional-share coefficient,

C, :::: CH * hemp. + CD *
1 i 1 i

In the reformulation,

(2.1)

CH,
1

CD,
1

hf.lmP t

demp.
1

homothetic regional-share coefficient for i-th industry
in region

= differential region-share coefficient for i-th industry
in region

:::: homothetic component; of total i--th industry employment
in region

= differential component of total i-th industry employ
ment in region

The homothetic and differential components of the regional share

effect are based on the use of industry share-aod-shife coefficients as

follows:

CD.
1

ISC
i

-, (l+eiPchpcpce) Q.+pchpcepi) (l+pchpcpi) (1+pch~ -~J (2.2)

(l+pchoutpw
i

) ISC
i

(2.3)

where, expenditure elasticity coefficient for personal con
sumption expenditures on i-th industry output in
region

pchpcpce annual rate of change in per capita personal con
sumption expenditures for i-th industry output in
region

pchpcepi = annual rate of change in ratio of personal consump
tion expenditures to personal income in region

pchpcpi = annual rate of change in per capita personal income
in region

pchpop = annual rate of change in total population in region
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annual rate of change in i-th industry output per
worker in region

;: u. S. industry shift coeffi.cient, EMP ~/EMP i (1. e OJ

ratio of i-th industry employment in forecast year
t+l to i-th indus emplo~nent in base year t)

= area employment share coefficient in forecast year
t+l .e. ratio of total area employment in year t+l
to total U.S. employment in year 1)

employment share in base year t (i.e., ratio
of i-th industry employment in region in base year t
to i-th industry employment in U.S. base year, t)

indus location quotient in forecast year, t+l
(i.e., aesc'!iesc')

For location quotients less than 1 (i.e., values of demPi)~' the

differential effect is derived by use of the homothetic regional-share

coefficient~ , in of the differential homothetic coefficient,

A dif effect denotes lack of industry out to

meet local and, hence the is, in effect, dependent

on imports to deficit demand. Each series is

1.n Tables 2.2, 2.3 and 2

A special is for the derivation of

the homothetic coefficient, ~ for the forecast year.

This procedure makes use of forecast values of the

share coefficient. A correction term, , is introduced into this pro-

cedure for the purpose of for any dif between the re-

coefficients and the sum of the weighted values of the homothe-

tic and different components of the regional-share coefficient. dif-

ference is then assigned to one or more of the three rates of in

hornothetic-regional-share coefficient. Thus~

DIFFi = Ci - EHi (l~i) + CDi n- i~i ) ]

and,

(2.4)



T industry shift coefficients mod ied
1

Annual
Change in Industry Shift Coefficient

per Estimated Projected
Industry Worker 1975-1980 1980-1985 1985-1990 1990-2UUU 2/
No. T";rl~

1 for. , 055 1.0295 9621 .8607 .9174..L •

2. Mining 1.18 1.2069 1¢1327 1 0099 1 . 1e0103
3. Construction .77 .020 .9895 1.1765 1.0558 1.0359 1 0464
! Food .83 .025 .9289 1.0467 .9754 0 9721Lot • ..,/

5. Textile 1.07 .028 8810 1.243 .8916 .9750 ~977-

6 Apparel 1 07 .028 1.0200 1.-0619 .9978 67
7 • Lumber & furn. 1. Ol, .. 030 .9952 1.1644 .9852 .9867 .9890
S. Paper .93 .024 .9151 1.2643 1.0376 1.0283 1.0305
9. Print. & 1.67 .022 .9723 1.1148 1.0791 1.0504 1.0430

10. ChcfJicals .83 .044 .9690 1.2493 1.0411 1 . OL~ 10 1.0676
11 • Petro. reI. .86 .022 .98~5 1 . lLt 21 .9677 .9810 .9853
12. Primary metals .72 .024 .8688 1.2023 .9993 .9523 9597
13. Fabr. metals .94 .020 1.0537 1.2223 1.0768 1.0269 1.0266
14. :·1ach. , exes elec. ,,46 .029 1 0369 1,,2239 1.0531 1.0213 1.0181 1-4

0015. Elect. mach. .54 .039 88844 1.2981 1.0688 1.0664 1.0688
1 ' Hator veh. 1.07 .. 028 .. 9647 1 .6f}65 .9762 1.0220 1.0251_0.

17. Trans eq. , exec mot 1.07 ~O28 7310 1.2671 .9832 .9800 .9775
18, Nisc. mfg. 1.07 .028 .. 9961 1 .320 1.0682 1.0/.48 1..0432
19. Trans., COTIlil1. utile ,,92 e040 .999ft 1 .1277 1.0094 1.0466 1.0480
2.0 .. Trc:.dc 1.01 .022 1.1118 l • Of)/, II 1.0315 1.0399 1.0348
21. fin. , ins. , real cst" 1.10 .015 1.1315 1 • j II .$ i 1.1090 1.0842 1.0791
22. Services 1.40 .015 1.1446 1.0838 1.1023 1.1236 1.0813
23. reG. eiv. 1.,00 .015 1.0049 1.0146 1.0182 1.0677 1.0279

State & local govt. 1.00 .015 1.2026 1 .. 1660 1.1016 1.0190 1 0225
25. Nilitary 0 .:ens .7918 .9795 1.0000 1.0000 1.0000

Derived from alternate baseline series for Ninnesota and U.S.

2
Five-year rate for 1990-2000 period.
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.4 3~

.0107 257 958 687 555

.0182 .964 19 955 948 944
02g5 1 1 460 57 3 522 48G

155 155 58 I 62
~OO50 1~ ~ 304 306 289 258... ,LD

.01 25 555 606 628 6~ 8..,
2 30 2 388 2 392 2 4 16,':'

1 159 1 1. ll, 1 1 1 ] 6 IA

333 309 34 1 Jl 5
566 3 59 .610 .6 30 .660

.0054 282 280 c279 ~:S(l

'1 257 1 092 195 filJ, 1 J ;:: 1J..

.04/;5 1 7l;J 1 .602 1 988 I. 2 1 2 3Of.
.826 797 8 831

.0058 3LS 372 297 302

.0097 .248 331 l;33 63 504
795 ,769 .890 8E5

.998 1 ,006 .958 .947

.09 1 .!. 1 .074 09 1

.9 J 7 G906 .894 .'980
9 /.7 ~ 9 7 973
598 529 6 5 626
1 4 1 .025 1 12.3 131 1 102

.1 08 106

1 .000 1 .000 000 1 OJO

1 .0331 .0374 ,02.68 .0276
2. .0235 .0188 .014L, 32
), Construction .0179 ,0181 .0184 .0184
4. ,0306 .0287 .03 1 .0302
5. .0027 .0030 ,.0029 .0030 0030
6 f"pI'3rel .0061 ,0060 .0058 .0056 .0053
7 .0103 .01 19 1 19
8. .0445 .0478 .0460 .0463
9. 0216 .0244 .0218
0, .0062 .0061 .0069 .0066
1 Pet rol .. reI. "';0105 .0087 .0113 ,0117 ,,0122
2 eo Pril',;,;ary Die: .0055 .00l;7 .0054 ,0054 .0054
...,; .. Fa:") ( • metals ,0234 .0215 .0231" .0230 .0229

}bCtl. , e;<c", f'ltc. .0324 .0315 .0379
15. Elect. mach .01"'6 .0162 .0150 .0153 .01
16 1"10 .0059 .0073 .0057 .0057 .0058
17. exc:! .0065 .0071 .0084
18 ;--fisc. rl1fg l\ .014B .0151 .0172

°Tr-ans. . coroWo ? .0188 .0198 .0186
20. Trade .0203 .0216 .0203 ,02.06
21. Fin ... . inc. , est. .0170 .0178 .0172 ,0172
22. Services 16 .0190 .0188
23. Fedc civ. .0111 .010-4 .0116 17
24 State I), l\J;Cal .0207 .0202 .0214 .0214
25. :-:ilitary .0l>20 .0016 .0021

Total .0197 •0191 .0192

}j

shar~ coefficients.
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-.0155

.0033

.0750

.0116 

.0128

.0073
,,07L,8
.0003

-.0510 .-
,0392 ,0381
,,0019 

-',,0033
,0284

,,01B2
-'.0510

,0220
,,0031

.31.56

.2686 -,0823
--,,0011 -

-.0117

"0712

-,,0967
.0867
.3379
,1616
.0826
.1559

-.1016
-,,3729

.2375

.1402
-,,0651
~.D589

2·403

.1108 -

.1526

.0211
,,0648
.0653

-,0181
- 1705
-.1056

,0779 -.1372

-.1295
-,0469
-.0110

.- .0719 -.1277
0491

-.0602
-.0186

.0035
-.0059
-.0659 -
-.004\6 . --,1611
~.0200 -
- .0256 -.0456

.0195 .. 06'01
-.0249 -.0315
-.0669 -.1266
-.0021
-.0003
-.0007 -.0115

.0373
,0767

.0181

.0594

.0527

.0520
-.0496

-.0085
-.0819
-.0503

.0272

.0035

.0192

-.0659
.0185

.1482

.. 1332

.0260

.0862

.1062
1078

.1.510
~.0841

.0116
-.0217

.0270

,,0952

.0476

.1831

.1384
·-.2723

13" Fabr.. ine tala
}~2ch G f>

16 ::otor
17 .. Trans"

12 metals

20", lrc.J.e
n. Fin. ins.
22. Services
23" Fed. govL

State & local
25. Yd.li tary

11

15. Elect,.

5.

,,0642 .1161 .0822

1/

]j
"" ISC.

~

[ (1 + ::_,i . P_C_h_p_C_p_c_·e_)_<_l__p_c_h_p_Clp_._)
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(2.5)

where, DIFF.
1

C.
1

CD.
1

ct.
1

difference between regional-share coefficient and
weighted sum of homothetic regional-share and differen
tial regional-share coefficients in i-th industry em
ployment in region

regional- share coefficient derived in conventional
shift-and-share method for i-th industrY in region

homothetic component of regional-share coefficient
derived by modified shift-and-share method in i-th
industry in region.

differential component of regional-share coefficient
derived by modified shift-and-share method for i-th
industry in region

correction term for homothetic regional-share coefficient
in i-th industry in region

The correction term thus provides the model operator with a numerical

measure of the "error" due to use of the given rates of change in personal

consumption expenditures and output per worker.

This new formulation of the conventional shift-and-share model

thus introduces several verifiable numerical relationships of economic

significance in understanding regional growth and change. The well-

known concepts of income elasticity of demand, labor productivity, and

population and income growth affect one part of the regional-share com-

ponent in the shift-and-share model. This is the always positive homo-

thetic regional-share effect which is derived for each industry in each

region. The second component -- the differential regional-share effect

also is derived for each industry in each region, but this effect may be

positive or negative (or zero, if the industry employment-share coefficient

in the Region is the same as in the Nation).

The new formulation of a shift-and-share forecasting model is an

improvement over the conventional model on empirical and conceptual

grounds. Empirical conformation of period-to-period changes in the
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regional-share effects is readily achieved by the use of the new location

quotient and the industry employment share forecasts for the study area.

The industry employment share coefficient is more stable over time than

the conventional regional-share coefficient and, hence, is more accurately

forecast. The location quotient forecast is readily derived as a ratio

of the industry employment and total regional employment share coeffi·

cients. All other ratios are lagged, one period, or obtained from external

forecasts for the Nation and, hence, pre-determined in the regional fore

casting equation.

The reformulation of the shift-and-share model is conceptually

atractive with its melding of the location quotient, economic base abd

shift-and-share approaches. In addition, it provides for a separation

of the influence of the homothetic (i.e., residentiary) and differenital

(i.e. export-producing) components on the total regional-share effect.

If no differential employment were present and if no change occured in

the location quotient) then the regional share effect would equal zero.

With a positive or a negative differential employment, or a change in

the location quotient, the excess employment would show as a measurable

regional-share effect. This effect would be positive only if the location

quotient times the total employment share ratio were greater than 1,

given a lagged industFY employment share ratio equal to) or less than 1.

Model Implementation

Model implementation requires derivati.on of two sets of coefficients

one shift, to show period-to-period change, and the other share, to show

relative importance of Region to Nation. The coefficients are derived

from historical data series and related economic assumptions. The com

bined set of coefficients is needed in the final forecasting model.
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Deriving Coefficients

Conventional shift-aDd-share coefficients are derived from historical

national and regional data series and projected national data series.

Only the regional-share coefficient is forecast for each industry.

For the 30-year period from 1970 to 2000, the total shift coeffi

cient (l+A+B
i

+C
i

) for l'1innesota industries is generally more than 1 be-

cause of the employment increases -- estimated and projected (see, Table 2.4).

A shift coefficient of less than 1 is derived only for those industries

with below-average growth in demand and/or above-average growth in output

per worker. Values of each of the three shift coefficients and the

total shift coefficient were derived from the baseline projection series

for Minnesota

The industry-mix coefficient presents the differential growth rate

of each industry in the Nation. An industry with a growth rate greater

than the overall industry employment growth rate (i.e., the national

growth coefficient), is an above-average growth industry. It has a

positive industry-mix coefficient. An industry with a growth rate less

than the overall industry employment growth rate is a below-average

growth industry and it has negative industry-mix coefficient.

The regional-share coefficients may be of the same sign as the

industry-share coefficients as a result, partly, of the spread effect

of industry-mix and, partly, of the changing competitive positive of

both export-producing and residentiary industries in the RegIon. A pos

itive regional-share coefficient denotes a geographical concentration of

the industry in the Region while a negative regional~share coefficient

denotes a dispersion of the industry to other regions and/or below

average local requirements for the industry output.
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The reformultited ghift-and-share model partitions tite regiunal

share coefficient into the coefficients shown earlier in Equations 2.2,

2 3, 2.4, and 2.5. Several of the key coefficients are used in de

riving the homothetic and differential effects listed in Table 2.5.

Both the U.S. employment-shift and the Regional employment-share coeffi

cients are shown for five-year forecast periods while the expenditure

elasticity and output per worker coefficients are shown only for the

base year, 1970. Annual rates of change are used with all coefficients,

expenditure elasticities. The industry emploYment-share coeffi

cient (when used to derive excess employment and location quotients)

produce an indirect method of delineating the export-pruducing indus~ries

in the Region

EmploYment Changes

The second step is the derivation of the shift-and-share effects -

national-growth~ industry-mix and regional-share. Each coefficient is

multiplied by the base-year industry employment to obtain the forecast

target-year effect due to the given source of employment change ('fable 2.6).

The regional-share effects~ when partitioned into the two components,

show the importance of the State's industry mix in accounting for its

employment growth. The differential employment effects shows the contri

bution of the difference between the total regional employment and its

homothetic component to the regional-share effect. Thus, the occurrence

of an above-average employment share for a declining industry or a below

average employment share for a growing industry is noted and its share

of the regional-share effect is der~ved for each industry. The homothetic

employment, insofar as it represents the employment in the region based

on the industry mix for the Nation, provides a reference employment distri-



Table 2.5 Es'timated and projected employment in specified industry, by source change. 1970-2000. B,,3seline Series

Change, 1970 - 1975
Relative Change Change, 1975 - 2000

Inrlustry Esti- Regional Share Esti- Relative Chnnge
mated National Industry Homo- Differ- mated National Industry Homo- Differ- Projected

No. Title 1970 Gruwtn :Hix thetic ential Total 1975 G-:-owth }lL"'{ thetic ential Total 2000

1.
(nUmhe.r$

-24.302 30.773. Agr .• for •• fish. 152 .818 -5 11,398 20.288 17,789 58,169 -118,292 ,893
2. Mining 15 994 ,213 2,899 746 -3,645 15,058 4,927 2,401 0 1.614 9,970
3. Construe'tion 78,490 5, 037~ -5,863 550 0 550 25 590 .397 7':',9 0 749 110,950
4. Food prod. 55,082 3.535 -7,4·53 911 -1,234 -3.145 711 .. '174 .. 156 174 44,559
5. Textile prod. 2.692 173 - 493 0 298 ,670 1,042 54 0 54 2,556
6. Appar'el 8,370 537 -1.302 111 0 111 7.494 :2 ,'.52 1,901 ~l,360 \} -1,360 6,685
7. Lumber & ":urn. 10 3 855 697 748 1,656 0 1,656 12,460 4.077 2,742 671 0 671 14,466
8. Paper prod. 31,468 2,019 -4,689 884 2,115 30.913 3,216 . 694 - 432 ~l,126 4J,H7
9. Print. & pub!. 24 2173 1,>.H -2,221 2,,642 3 26 1~261 - 624 ,395 -3.019 33,500

10. Chemicals 6,599 423 - 628 119 0 119 6 1,355. 0 -17 9,666
11. Petro. reI. 2,032 130 162 - 34,6 0 - 346 - 454 802 0 .802 2,54::'-

12. Primary metals 7.156 459 -1,398 756 0 756 5,461 1.493 783 0 783 6,5,:38

13. Fabr. metals 32,676 - 340 =2,255 518 -2.833 31.600 3.067 141 2,486 2.627 47,r6S3

14. Hach. , exc. elec. 64,990 171 -1,768 183 838 -1,976 13 700 23.083 36,783 126,,042

15. Elect. mach. 28,382 8li -5,103 0 2 756 112 - 711 46,,365

16. l-1otor veh. 4,814 309 - 479 0 I, 2,311+ 0 -2,012 7" 9.+1
17. Traas. eq. , exc.mot .. 5,839 375 -1,946 /) 729 1.962 -'959 0 3,446 10,,446
18. Misc. mfg. 37,610 2,414 -2.561 0 791 0 6,153 54, l099 i.\..:)

19. Trans. , comm. , util. 87,942 5,643 -5,699 5,698 0 -9,586 112. iY';7J. U1

20. Trade 363,399 23.320 17.298 144 25 -12 .467 i~ ,-14,117 525,610

2l. Fin•• inc., real est. 70,078 4,497 716 0 -3,401 0 -3.401 129,110
22. Services 281,130 18,041 (I -8,133 0 8,733 536.976
23. Fed. civ. govt. 31,823 2,,042 /) 5 /) 5,557 40,398
24. State & 1-ocal govt. 13 -734 -7,,083 17,339 27,963 353,289
25. l-tilitary 815 815 - 899 700 709 3,233

Total 1,,618.089 .831 24,,635 68,,855 3,,580 ls~n9,056 595,,208 - 51,,581 -1,081 2.823 .365.506

/....



Table 2.6. Estimated and ected total employment in specified industry~ ~linnesota and United States 1970-2000.

11innesota United States

Industry
No. Title

Es tima ted-~:l
1970 1975 1980

- . 2/
Projected=-

1985 1990 2000

II
Estimated-

1970 1975 1980 1985 1990 2000
(thousand)

92,500 103,237 108,359

3,145
933

6,098
,563
819

1 344
1,158

926
1,497
1

200
1,2~4

2, Q195
2,,834
L,897 r.-v

O'J
1 367
1,075

171
6,

25,008
7,441

28,639
3,348

16,637
1

12.2,764

935
914

5 376
1,707

880
1 356
1 200

848
1,310

341
210

1,384
1,936
2,677
2,378
1,273
1 148
2 789
5

22
5

460
890
802

2 68
15,618

,576

4,572
905

5,092
1,750

987
1 277
1

818
1,214
1,288

217
1,385
1,798
2,542
2,225
1,304
1 167
2 611
5,333

21,775
5,311

19,1
2,915

14,178
1 76

4,752
799

4,328
1,672

874
1,252
1,046

647
1,089
1,031

190
1,152
1,471
2,077
1,714

792

2 530
4,729

19,897
6l~6

18,250
2,873

12,
1 609

4$616
662

4,373
11,800

992
1,378
1,051

707
1,120
1,064

193
1,326
1,396
2,003
1,938

821
1,260

, 2s.S40
4~732

17~896

4 106
15,945

2,859
10,111

2

86,922

86.9
10.0

111.0
44.6
2.6
6.7

14.5
43.1
33.5
9.7
2.5
6.5

47.7
126.0

46.4
7.9

10.4
54.1

112.9
525.6
129.1
537 0

40 4
353.3

3.2

98.7
11.1

102.1
48.7
2.6
7.2

14.4
40.3
30.5

8.7
2.5
7.1

45.5
115.1

39.7
7.5

10.1
.1

104.4
485.0
110.4
463.2
37.7

348.2
3.3

106.5
12.1
98.7
51.6

2.6
7.5

14.3
38.9
28 8
8.8
2.5
7.5

44.5
107.0
36.4

7.3
9.6

47.9
100.3
461.5
101.5
415 3
34.9

334.4
3.3

122.6
13.0
93.6
54.4
2.9
7.5

14 2
37.3
26.4
8.4
2.4
7.4

41.5
96.4
33.3

7 4
900

44.8
99.4

442.6
91.2

372.8
33.8

303.7
3.3

177.8
15.1
78.2
48.0
2.7
7.5

12.5
30.9
26.6
6.3
1.7
5.5

31.6
65.4
27.9
5.8
6.0

38.3
93.6

429.9
82.7

347.7
29.9

245.1
2.6

153.0
15.5
78.5
55.1

2.7
8.4

10.9
31.5
24.2
6.6
2.0
7.2

32.7
65.0
28.4

4.8
5.8

37.6
87.9

363.4
70.1

281.1
31.8

209.7
4.3

1 A f F' 'h 3/· gr., 47r., .a-1S .-

2. Minin~

3. Construction
4.' Food prod.
5. Textile prod.
6. Apparel
7. Lumber & furn.
8. Paper prod.
9. Print. & publ.
10. Chemicals
11. Petro. reI.
12. Primary metals
13. Fabr. metals
14. Mach., exec elec.
15. Elect. mach.
16. Motor veh.
17. Trans. eq., exc. mot
18. Misc. mfg.
19. Trans., comm., ·uti1.
20. Trade
21. Fin.~ inS!' real est.
22. SerVlces- 6/
23. Fed. ~iv. govt.- 7/
24. State & local govt.-
25. Military

TOTAL!}..!

tment, Minnesota

earnings adjusted to constant share of all industry total
earnings adjusted to an increasing share of all industry total
earnings adjusted to an increasing share of all industry total earnings.
earnings adjusted to constant snare of all industry total earnings m

earnings adjusted to constant share of all industry total earnings,
may not sum to totals because of rounding.

1/
Based on employment estimates from U.S. Department of Commerce, Regional Economic Information
of Employment Security and S~rvey of Current Business.

~I Based on total earnings projections trom U.S Water Resource Council 1972 OBERS-E ections for emp in
agriculture, mining, services, federal government, state and local government, whicn is ted to control totals indi..,-
cated below.

1/ Specified industry
4/ Specified industry
5/ Specified industry
~/ Specified industry
7/ Specified industry
~/ Individual entries
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bution for deriving specific-indu§try effects of the region's dif-

ferential amp levels 0

) 1960g. ,

Forecast Validation

used with the shift-aod-share models

estimated

idation

ieson time

Forecast

years for which

cal-based val

). Because of the limited number of

are available, the histori

are less useful now than they will be inion

orand

modifications forecast validation as are, namely, the use

of both he series from 1940 to and the annual series from to

1975 and the comparison of several forecast series based on alternative sets

of regional-share coefficients. This poss immediate vali-

ion the values used for the crit regional-share coefficient,s. How-

work force ) .
of the two historical series -- thea

force and the

th

The most recent set of U S ections

Bureau of Labor Stat ieB include a baseline and a high employment series

Ie 2 7) The two series in their ions the rate

of unemployment in 1980, 1985 and 1990. The modified OBERS-E projections pre-

this s ly within the range of the two most recent

ion series for but the most for 1985 and



Table 2.7. Estimated and projected emplo)~ent in specified industry, United States,

2/
Baseline Projection- High Employment projectio~1

Industry
No. Title

Estimated
1977 1980 1985

(thousand)
1990 1980 1985 1990

TOTAL

1
2.
3.
4.
5.
6.
7.
8.
9.
10.
II.
12.
13.
14.
15.
16.
17.
18.
19.
20.
2l.
22.
23.
24.
25.

}~r., for., fish.
Mining
Construction
Food prod.
Textile prod.
Apparel
Lumber & furn.
Paper prod.
Print. & publ.
Chemicals
Petro. reI.
Primary metals
Fabr. metals
Mach., exc. elec.
Elect. mach.
Notor v:.eh.
Trans. eq., exc. mot.
Misc. mfg.
Trans., comm.~ util.
Trade
Fin., ins. t real est.
Services I
Fed. civ. govt. ~ 
State & local govt. ~I
Military ~j

3 p 219
867

4 t 672
1,757

987
1~301

1~24l

700
1,141
1,063

209
1,,206
1~627

2;211
1 11 941

893
919

2,648
4,838

20,908
4,888

18,570
2,120

11;890
2 t 133

93,949

3 11 306
1,002
5,087
1,796
1,000
1,428
1,279

723
1»266
1,110

190
1 7 331
1,810
2,466
2,192
1,,006
1,060
2~830

5,210
23,351
5,313

21,131
2,152

12,514
2)1089

102,642

3,301
1,055
5,,557
1,815
1,034
1,514
1,391

766
1$305
1»222

184
1,383
1,973
.2,793
2,404
1,108
1,139
2,982
5,515

25,907
6,113

24,525
2,226

13 t 232
2,089

112,532

3)1046
1,073
5,748
1,795
1,069
1,571
1,454

802
1,.315
1,355

180
1,358
2,051
3~021

2,530
1,J56
1,191
3,034
5,658

27,370
6,696

27,639
2,300

13 677
2,089

119,178

3,306
1,008
5~107

1,805
1,004
1,433
1,285

726
1,271
1,112

191
1,338
1,821
2,469
2,200
1,014
11'065
1.
5,232

23,403
5,328

21,226
2 152

13,700
2,089

127

3,310
1,082
5 714

1,.069
1
1,435

791
1,346
1,261

187
1~430

2,039.
2,881
2,480
1,146
1~179

3
5~654

26,636
6,306

,210
1.

15,679
:2

3~065

1,122
6,065

886
1~130

1 658
1~533

851
1,394
1~439

184
1,441
2,174
3,205
2 lt 665
1,227
1,257
:3
5

28,720
7~089

29$'087
2,300

15,513
2~089

1/ Valerie A. Personick, Industry output and employment: BLS projection to 1990 lt

102:3-14, April, 1979.
Labor Review 1I

Baseline
High Employment

!/ Projected labor force levels and unemployment rates are as follows:
Projection Labor Force (thotis.) Unemplo~ent Rate (pet.}

1980 1985 1990 1980 1985 1990
106,099 115,041 121,456 5.5 ~.7 4.5
107,554 119,095 127,692 5.5 4.0 4.0

~I Norman C. Saunders, The U.S. economy to 1990: two projections for growth, Monthly Labor
36-46, December 1978.

101:
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FORECASTING SYSTEM

The modified shift-and-share model is the central part of the

regional economic forecasting system developed for this study (Figure 3.1).

Earnings, income and population, as well as employment, forecasts are

produced by this system for substate planning

In this chapter~ the several system components are presented under

three topical headings~ starting with industry employment and extending

to labor force, ion, total and income. of

work and place of residence differences in the measurement of employment

and income are accounted for in the forecast procedures. Thus, whi~e

the employment forecasts are 'Jsually by place of work~ they

may be , also, by place of residence, the so-called

I'residence adj ustment" (for commuting). These and other at tributes of

the system are discussed under the three topical headings

Industry

The for given tndustry in a is accom-

by the modified shift-and-share model of the form represented in

Chapter 2, Equations 2.1, 2.2 and 2,3. This model is a central of

the forecasting system, which prepares, first, an initial forecast of

employment from the input data specified in the three equations.

Each of the three elements in the basic shift-aud-share model can

be viewed as additive rates of change in employment in a particular in

Variations in industry growth rates are unique to the industry

while variations in regional growth rates are unique to the region,

the industry mix in the region. The unique variations in

change are for the individual



i I Iprrnl'
T

".1
i '"

H-'-_.......~_>nJarh '
I II I

j

i
I

I I
, ! :

n~a~p I:

I
i

I·
! ~

i ! '
, I '

" perine I
~ ; ,

'/j ." ~

I
I

I
i
I
I

1'1e~o~, '

, J

I II,
i
I
I

I
I

I
I

I
I

I
I
I

i
I

I

I
t-l----H--~ tyau' i I

! I i I I I
: I I I II 1 ; Ii ,I, I ; I :. i " I ,1, ' l ; ,

I
,I ,:: I I ' I

: I , ! . I I . . .
Fig. 3.1. Nationally-Linked Region'al, Err:ployEI2,nt)

I " 'I '. I I '
I I I Fo~ecastingl Systeil',. i I: i

j: II: :lj "ll:;

: I' II' i :! i 'I, -i : ' ! iii ·
_; 1_1,--,-c-'_,_1__ ~ j_'_!_! ~ ! I

-- ---~~----'-----:------""--,----'-~-n'i , ; , i I I ' 30 : I; I
I I I I I I 'I

I I i: I: I;, m'I-I-'
. I f I ! ! ! i

I
, I I t 'A~N~t' ,! ~........,.----'--~-~
I I r I :

l I I
I, I

I
"

I
I
I
I

I

':i



31

components in the regional-share homothetic effect and the regional-

share differential effect. The new

sented by the form t

t-and-share model is now repre-

emp~ :=
1.

+A+ + CH.
1.

+ eH (1 ~
i'

1
(3.1)

where each model element is defined the same as it was in Chapter 2.

Labor Force and Population

Additi.onal components are by the labor

force ,and population relationships. These relationships are given by

the forms,

ecorn' ecc' * empr'

empw' :=: empr' + ecom'

empl' =: ewlc' '* empw f

pop' =: epe' ampl
,

where, ecorn' =: total employed work force commut

in year (t+1)

(3.2)

(3.3)

(3.4)

(3.

to place of work

ace' work force commuting ratio in year (t+1)

empr W
: total employed work force by of work in year )

empw' - total employed work force by place of residence in year (t+l)

empl' = total employed labor force by place of residence in year (t+l)

ewlc' employed work force to employed labor force ratio in

year (t+l)

pop' =: total by place of residence in year (~+l)

epe' employed labor force to total population ratio in year

(t+l)

Employment is

by the form,

also in total hours worked in each indus-



hour~ ~ hpwc~ * emp~
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(3.6)

where, hour, = total hours worked annually in i-th industry in year
~

(t+l)

hpwe.
1.

average hours worked annually by employed work force in

i-th in year (t+l)

The series of five equations thus convert output the shift-and-share

model into a set of variables for deriving the total earnings

and the total personal income of the resident population.

Total and Income

The total earnings and income of the resident population is de~

rived with the use of earnings and income equations, as follows:

earnr' r:ephc~ * hour~ (3.7)• 1 1.
1.

percon' perc' '* earnr' (3.8)

nearn· = earn' perean' (3.9)

= ece' '* earn' (3.10)

nearp' ::::: nearp' +~ (3.11)

prop' pepe' '* pop' (3.12)

tran' =:
,

*' pop' (3.13)

perine' nearp' + prop' + tran' (3.14)

peine' perine' .. pop' (3 15)

pcpce' =::
, + pee' * (3.16)

pee' :; pcepe * perine' (3.17)

where,

earnr' - total of employed labor force by place of

work in year (t+l)

perean' :; total personal contributions of employed work force

in year (t+l)
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personal contribution ratio in year (t+l)

of workwork forceofnet

perc'

nearn'

tn year (t+.l)

residence lJstment in )

nearp' of emp work residence

in year (t+l

total income of residence in year

( )

income per in year (t+1)

total transfer of

year )

total income

in y'ear (

of residence in year

(t+l)

income per in year (t+l)

pcpce tures per in

year

to

)

of

residence in (t+l)

This the series for shift-and-share

model. The forecast values from the model be-

come the values of next eye
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