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Regional Econometric
Forecasting: Linkages to Labor Supply

Neil O. Alper'f

A Statement of the Problem

Regional econometric modeling has come a long way in the last decade.
According to Professor J. W. Milliman, "Econometric techniques and
regional economic theory have come of age."^ It is true that in forecasting
demand characteristics of a region's economy, regional economists have
made considerable advances. The modeling of regional supply charac
teristics has not really advanced from the early work in regional economet
ric modeling, but is of growing concern to modelers at all levels.^
Regional labor markets provide an opportunity to examine an impor

tant supply characteristic of a regional economy. In most regional
econometric models the labor market is primarily demand-oriented.® It
generally includes an employment sector where the employment relation
ships take the form of inverse production functions. A behavioral relation
ship for the regional unemployment rate is often a component of this
sector, enabling the calculation, through an identity, of a regional labor
force and the number of people unemployed.^ Direct consideration of
supply characteristics of the labor market is either forgotten or included as
an afterthought.

Including the supply portion of the labor market® as a part of a regional
econometric model provides a tool for policy analysis and development.
Planners involved in the development of programs to provide employ
ment and training services to the region are likely to find this information
very useful. Coordinated with a more detailed description of employment
demand a detailed projection of the available labor force by occupation has
the potential for minimizing the impact of labor market bottlenecks on the
region's economy. Planners involved in developing policies to aid in re
gional development would also he interested in labor supply forecasts.
This information can be used in developing a program designed to attract,
new businesses and industry to the region.®
The methods that other researchers have utilized in attempting to

develop forecasts of labor supply are reviewed first. A detailed description
of the components of the labor supply model as it has been incorporated
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into a regional econometric model of Tennessee follows. Next is an exam
ple of its application and use in developing regional growth strategies and
employment and training policies.

METHODS OF FORECASTING THE SUPPLY OF LABOR

Supply forecasting methodologies are primarily limited to two types—sl
skill inventory methodology and an economic-demographic modeling
methodology. The skill inventory methodology requires identification of
the labor force at a given point, then adjustment over time for separations
from the labor force and new entrants to the labor force. ̂ Separations may
be due to retirement, death or individual choice (i.e., childbirth, schooling,
out-migration, etc.). New entrants to the labor force may come from
people returning after temporary withdrawal from the labor force, in-
migrants, and graduates of or dropouts from educational programs. This
methodology is costly in terms of data collection needs, especially the costs
of inventorying the new entrants. It is also a static methodology that is not
well-suited to simulating the impact of changes in the regional or national
economic environment on supply conditions in the labor market.
An alternative to the skill inventory methodology is the development of

a model that combines economic and demographic modeling
methodologies. The component parts needed to forecast the labor force
are forecasts of the population and forecasts of labor force participation
rates.

Population forecasting methodologies can be grouped into two types.
Mathematical population forecasting methodologies generally represent
the population growth process as an explicit functional form with the
primary concern being to forecast total population without considering
the causes of population changes or population characteristics.® Compo
nent forecasting methodologies disaggregate population change into its
three primary components—fertility, mortality and migration. This allows
for the integration of multiple forecasting methods for the different
component parts as well as for disaggregation of the population cohorts.
Considerable research has been done by economists to develop theories
and models of fertility® and migration,^® but little has been done to incor
porate them into a population projection system." Even less has been done
to coordinate such a system with a regional econometric model which
could provide the researcher with forecasting and simulation potential not
previously available.

Economic research into labor force participation rates and the forecast
ing of these rates has a long history," especially at the national level."
Three basic research methodologies have been followed in examining
aggregate labor force behavior. Time-series analysis is primarily used
when examining the determinants of changes in labor force participation
over time, and this method is well suited for forecasting purposes. In
dealing with a regional labor market, time-series analysis has very little
applicability due to the lack of time-series data." Cross-section analysis is
primarily used to examine the determinants of labor force participation at
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a given point in time/® but it has limited potential in producing forecasts.
The third methodology, pooling cross-sectional data over time, is gaining
in popularity due to the availability of data. Also, it permits the modeling of
aggregate, regional labor force behavior for almost any cohort classifica
tion system, while its forecasting properties are better than a simple cross-
section analysis.''^

THE MODELING METHODOLOGY

The modeling methodology used to link, a labor supply model to the
regional macroeconometric model for Tennessee requires the develop
ment of a population model and a labor force model. The structure of the
labor supply model and the linkages between it and the Tennessee
Econometric ModeE® (TEM) are through the variables forecast by TEM.
How the structure is affected as well as what the linkages are will he
described in detail below.

The Population Model

The population forecasting component of the model integrates both
economic and demographic methodologies through the cohort-
component method of population forecasting. This methodology takes a
base year population which is disaggregated into age-sex cohorts and
subjects it to the two components of population changes—natural change
and migration. The model is designed to forecast population for 18 five-
year age cohorts for both sexes using the 1970 Gensus as the base year.
Natural Change. Natural change in a population is defined as births and

deaths. The number of births are projected through a general fertility rate
applied to the female population at risk to childbirth (all women 15 to 44
years old). An adjusted national fertility rate is calculated based on a
forecast national fertility rate that is designed to reach the replacement
level of 2.1 children per woman early in the next century.'® The .sex
distribution of births is obtained by applying a fixed ratio based on the
historical relationship of the number of total births.
The number of deaths are forecast from age-sex specific survival rates.

These rates are state-adjusted, nationally piojected survival rates.®® The
adjustments are based on the historical relationship between the state and
national rates.

Migration. In the cohort-component methodology of population fore
casting, it is the net number of migrants by age and sex that is needed.
(Net migrants = in-migrants minus out-migrants.) In order to obtain a
forecast of net migration it is necessary to forecast the gro.ss flows of
in-migrants and out-migrants .separately. Economic theory and current
empirical research indicate that direct estimation of a net-migration rela
tionship is inappropriate.®' Eor this reason, separate migration functions
are estimated for the gross flows.
The functional form of the migration relationships incorporates eco

nomic factors as well as demographic and noneconomic characteristics of



The Review of Regional Studies

the origin and destination regions. The economic factors are the mecha
nism that links the population component with the state macroeconomic
model. The functional forms of these relationships are;

RIMIG'\.t+5 = fi (ECON, DEMO, CHAR, PMIG) (1)
and

ROMIG\t+5 = f2 (ECON, DEMO, CHAR, PMIG) (2)
where

RIMIG'\,t+5 (ROMIG'Vt+s) = the rate of in- (out-) migration for
the ij'^ age-sex cohort over the five-year period t to t + 5;

ECON = economic factors that are likely to influence migration,
such as regional economic growth and labor market
conditions;

DEMO = demographic factors, such as: the migration patterns of
parents and spouses; and past migration of friends and
relatives;

CHAR = noneconomic destination characteristics for the in-migrants
and origin characteristics for the out-migrants, such as
average annual temperature and population density;

PMIG = past propensities to migrate.

The forecasts for the migration rates are used in conjunction with the base
population to obtain the gross flows of in-migrants (INMIC"t. t+s =
RIMIC\ t+5 X POP"t) and out-migrants (OUTMIC'\, t+s = ROMIC\ t+s x
POP'\) and the number of net migrants:

NMIC\ t+5 = INMIC\ t+5 - OUTMIC\ t+s. (3)

The basis for this model of interstate migration stems from considerable
theoretical and empirical literature in this field. Previous studies have
shown that there exist economic and noneconomic factors in a region that
act as either attractive or repulsive forces. Economic growth and labor
market conditions, factors which are likely to be highly correlated, are
examples of these forces. Miller has shown that economic growth, as
measured by the rate of growth in employment, is a primary determinant
of the rate of out-migration.^^ Both Courchene and Lowry found evidence
that migration is related to the unemployment rate; the former found the
unemployment rate directly related to out-migration and the latter found
it negatively related to in-migration.^®
The demographic factors primarily influence the availability and costs

of information important in making the migration decision as well as the
psychic and out-of-pocket costs incurred when migrating. The presence of
family and friends at a destination due to past migration or other factors
decreases the cost of obtaining information about the area and increases
the quantity, and possibly quality, of the information. Nelson, Greenwood,
Eabricant and others have found that the presence of friends or relatives at
the destination and the past migration of friends or relatives have an
important influence on current migration behavior. Other researchers
have found that past migration on the part of individuals increases the
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probability of their migrating again in the future relative to those people
who have never migrated.^®
A number of non-economic locational characteristics have been found

to be important in atti acting migrants. More temparate climates have been
found to have an attractive force relative to less temparate climates.^® Less
densely populated areas are found to be attractive and the more densely
repulsive as people attempt to escape rising crime problems in urban and
more densely populated areas. Another proxy used to measure the attrac
tiveness of an area is its education composition. An area characterized by a
well educated population is viewed as being more attractive than an area
not as well educated.

Data limitations do not permit the use of time-series analysis for estimat
ing the migration relationships since the only source of age-sex specific
gross migrant flows of regional population migration, rather than labor or
work force migration,^® is the national decennial census. The census pro
vides gross flows for a five-year period (i.e., the 1970 Census provides in-
and out-migration flow data for the period 1965 to 1970). Five-year
migration rates are developed from this data.^® Estimation of the above
migration relationships is accomplished through pooling cross sections
from the two most recent decennial censuses.^" This changes the migration
equations to:

RIMIGV, t+5 = fa (ECON, DEMO, CHAR, PMIG, POOL) (T)

where

ROMIG'ti t+5 = f4 (ECON, DEMO, CHAR, PMIG, POOL) (2')

POOL = a shift variable that takes the value of zero for 1960

and one for 1970.

The cross section is composed of 12 southeastern states,^' including Ten
nessee. The estimated migration relationships are then used to forecast
five-year gross migration rates which are based on forecasts for the
exogenous variables, some of which come from the forecasts of the mac-
roeconomic model.

In terms of explained variation (adjusted R^), the in-migration equations
perform better than the out-migration equations, with the R^ ranging
from .82 to .99 for the former and .48 to .96 for the latter. In general,
migration rates for the youngest age groups, 5 to 9 and 10 to 14, are found
to be related to migration rates of females of the expected ages of their
parents (i.e., females 20 to 24, 25 to 34, 35 to 44 and 45 to 54). For the
remaining age groups in- and out-migration rates are generally found to
be related to: the relative rate of economic growth, which is derived from
the macroeconomic model, with in-migration positively related to the rate
of economic growth and out-migration negatively related; past migration
of the age-cohort, with a positive relationship between past migration into
(out of) a region and current migration out of (into) a region; and several
non-economic characteristics of the origin (destination), including degree
of urbanization, average temperature and racial composition of the reg-
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ion. These results generally followed theoretical expectations as well as
earlier empirical results as described above. The strength of the economic
variables in explaining out-migration as well as in-migration is somewhat
surprising given other researchers failures in this area. Estimated in- and

TABLE 1

SELECTED MIGRATION EQUATIONS

ROF2534 = .030 + .337 ROM2534 -t .584 ROM3544 + .216 LROF2534

(2.22)**(4.06)*** (3.95)*** (2.77)**

-.011 GSP/GNP - .014 POOL

(2.88)*** (-2.00)*

R1F2534 = -.231 + .295 LR1F2024 -I- .036 GSP/GNP -I- .046 SCH

(-2.74)**(2.7l)** (4.13)*** (4.80)***

-4.101 COL - .001 POPSQM - .092 PBL - .043 POOL
(-2.13)** (-3.05)*** (-2.93***) (-1.51)

ROM2534 = .188 -t .528 LROM2534 -t .111 RIM2024 - .032 GSP/GNP

(1.87)* (3.43)*** (1.28) (-2.52)**

+ .021 SCH -t .137 PBL - .004 TEMP - .100 POOL

(1.83)* (2.42)** (-2.53)** (-4.41)***

R1M2534 = -.245 -t ,339 LRIM2024 -t .027 GSP/GNP + .048 SCH

(-5.42)***(6.13)*** (4.52)*** (9.39)***

-.001 POPSQM - .008 PBL - .125 POOL
(-6.46)*** (-4.13)*** (-16.02)***

ROFkl (ROM):

RIFkl (RIM):

LROFkl (LROM):

LRIFkl (LRIM):

GSP/GNP:

POPSQM:

TEMP:

POOL:

Rate of female (male) out-migration for the cohort
between ages k and 1.

Rate of female (male) in-migration for the cohort
between ages k and 1.

Lagged rate of female (male) out-migration for the
cohort between ages k and 1.

Lagged rate of female (male) in-migration between
ages k and 1.

Percent of college students out of total population.

Ratio of percent change of gross state product and
percent change of gross national product.

Percent of blacks out of total population.

Median number of school years completed.

Population per square mile.

Average temperature.

Dummy variable (1960 = 0 and 1970 = 1).

T-test significant at .10.

T-test significant at .05.

T-test significant at .01.
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out-migration functions for the male and female 25 to 34 age cohort are
presented in Table 1. They are illustrative of the estimated equations for
the remaining age-sex cohorts.

Computation. The order in which population forecasts derived from the
cohort-component method are computed will influence the final outcome.
Whether the base population is first survived and then subject to migration
or the reverse will influence the final outcome for each cohort. For the 0 to
4 cohort, when the fertility rate is applied, is especially important since the
migration rates and survival rates differ for each of the female cohorts at
risk to childbirth. Therefore, an averaging procedure is followed to
minimize the potential error. The general procedure requires four steps:
(1) age the base year population (e.g., all those in the 0 to 4 cohort in year t
are in the 5 to 9 cohort in year t-t-5); (2) survive the resulting cohorts
through the projected survival rates; (3) migrate the cohorts by applying
the projected migration rates to year t population and then adding in the
net in-migrants; and (4) obtain the births by applying the projected five-
year general fertility rate to the female population at risk to childbirth.
After adjusting for both the sex distribution and for deaths, this group
becomes the 0 to 4 year-old cohort. The averaging process requires apply
ing the procedure as specified, then recomputing it while reversing the
order of the survival and migration calculations (steps 2 and 3) and taking
the average of these forecasts.
The above procedure produces five-year population forecasts. Annual

forecasts are obtained through an interpolation procedure. Adjustments
are also made to U.S. Bureau of the Census estimates of the state's total

population when necessary.

The Labor Force Model

The labor force component of the model has its foundation in economic
theory and prior empirical research, but it is also subject to the restrictions
involved in integrating it into a regional econometric forecasting model.
The linkages of the labor supply component to the macroeconomic model
come primarily from forecasting labor force behavior, but also indirectly
from the population forecasts described above. Together, labor force
participation rate forecasts and population forecasts are utilized to pro
duce labor supply forecasts. Then the age-sex specific labor force forecasts
are used to obtain labor force forecasts by occupation.
Labor Force Participation. The labor force participation component of the

model is used to forecast the labor force participation rates separately for
males and females in each of six age cohorts (16 to 19, 20 to 24, 25 to 34, 35
to 44, 45 to 64 and 65 and older). The general structure of the relation
ships is such that labor force participation rates are determined by condi
tions in the labor market (LMC), economic incentive to enter the labor
market (INC) and characteristics of the population (CHAR). Conditions in
the labor market related to such factors as the region's unemployment
rate, the size of the labor market and the rate of economic growth. As labor
market conditions tighten, i.e. as the unemployment rate gets lower and
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the rate of real economic growth accelerates, it is expected that the lahor
force participation rates of women, especially older married women, and
young men will increase since they comprise the largest portion of the
secondary labor force and are more sensitive to changes in economic
activity than prime age men. Incentives to enter the labor market, i.e. those
things that increase the size of the substitution effect, are related to factors
such as potential earnings or income received, while disincentives which
may inhibit participation, i.e. those things that increase the income effect,
are such factors as earnings of other family members, especially spouses,
and availability of other sources of income (i.e., welfare, unemployment
insurance and retirement benefits). The characteristics of the population
that influence labor force behavior are education and the racial composi
tion of the labor force. Labor force participation increases with education
for all races and both sexes while the labor force participation of black
females is generally higher than for black males.
The desired methodology for estimating the twelve labor force partici

pation relationships is time-series analysis. Again, there is no time-series
data on labor force behavior at a state level that would provide the neces
sary age-sex detail.®^ Therefore, the labor force participation rate equa
tions estimated were:

LFPR'( = g (LMC, INC, CHAR, POOL), (4)

where POOL is a shift variable for the two cross sections utilized, ij is the
age-sex cohort and t is time. The pooled cross sections are from the two
most recent censuses for the same southeastern states. These restrictions

are important to control for the socio-cultural environment of the region
that is likely to influence labor force behavior, especially female behavior.
Using this methodology the amount of explained variance (adjusted R^)

ranges from .55 to .97 for the female equations and from .53 to .89 for the
male equations. Average annual wage by industry (in 1972 dollars) and the
unemployment rate provide the connection with the macroeconomic
model. For most of the female equations, average real wages in the
female-dominated industries (such as service and wholesale and retail
trade) are positively related to the labor force participation, while average
real wages in the male-dominated industries (such as manufacturing and
construction) are negatively related to participation rates. The male-
dominated industry wage variables are proxies for other family income
and, therefore, the negative relationship is expected. The negative rela
tionship between the unemployment rate variables and females participa
tion rates is expected since females comprise much of the secondary labor
force, as discussed above. For three of the male equations—men 16 to 19,
45 to 64 and 65 and older—the pooling dummy is highly significant and
negative, indicating that something other than a change in the economic
environment has influenced its behavior. This result is not unexpected for
the two older age cohorts. In general all the results were expected based on
theory and other empirical studies. There are exceptions with regard to
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some of the wage variables. This may be due to an identification problem
caused by using the wage rate to explain labor force participation. This
problem cannot be easily resolved given the data limitations. Estimates of
the male and female labor force participation rate equations for the 25 to
34 age cohort are found in Table 2. They are illustrative of the estimated
equations for the other age-sex cohorts.®®
Labor Force. The projections of the age-sex specific labor force participa

tion rates, combined with projections of the age-sex cohorts from the
population component of the model®® provide forecasts of total labor force
and detailed forecasts by age and sex. In making location decisions busi
nesses are concerned with the characteristics of the labor force including
its size; the age and sex composition as well as its occupational structure.
An occupational distribution of the experienced labor force is obtained

by combining the age-sex specific projections of the labor force with two
matrices, one for each sex, that distribute the labor force cohort projec
tions by occupation. The matrices are derived from the 1970 Census of

TABLE 2

SELECTED LABOR EGRCE PARTICIPATION RATE EQUATIONS

FLFP2534 = 31.05 + .004 AW72SRV + .002 AW72FIN + 13,68 SSYF2534

(2.41)** (1.89)* (.73) (1.79)*

-46.24 SSYM3544 + .00002 POP59 -t 4.03 POOL

(-6.15)*** (2.02)* (1.27)

MLFP2534 = 99.64 -t .001 AW72FRM - .001 AW72CST -f- .0003 AW72MFG
(89.40)*** (2.95)*** (-2.22)** (.65)

-64.31 UR

(-4.10)***

FLFPki (MLFP);

AW72MFG:

AW72FRM:

AW72CST:

AW72SRV;

AW72FIN:

UR:

POP59:

SSYM3544:

SSYF2534:

POOL:

Female (male) labor force participation rate for the
cohort between ages k and 1.
Average annual wage for manufacturing in 1972 dollars.
Average annual wage for agriculture in 1972 dollars.
Average annual wage for construction in 1972 dollars.
Average annual wage for services in 1972 dollars.
Average annual wage for finance in 1972 dollars.
Unemployment rate.
Population aged 5 to 9.
Relative median income for males aged 35 to 44 between
state and Southeast.

Relative median income for females aged 25 to 34 between
state and Southeast.

Dummy variable (1960=0; 1970=1).
T-test significant at .10.
T-test significant at .05.
T-test significant at .01.
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Population which provides a detailed occupational distrihution of the
labor force. They are developed by combining information on the age-
sex distribution of individuals' occupations for the employed and for the
last occupation for the experienced unemployed.^® Adjustments are made
to obtain conformity between the male and female occupational
categories.

Application of the Model and Its Use in Policy Development

Using the labor supply model developed in this article as part of a
comprehensive macroeconomic forecasting system to analyze the impact
of national economic policies provides a wealth of information concerning
economic and demographic conditions not previously available. Based on
a set of forecasts for the nation's economy, the labor supply model pro
duces annual forecasts for Tennessee's population and labor supply by
occupation. This information is certainly useful in designing employment
and training programs as well as in assisting in attracting business and
industry for continued regional growth and development.
As part of the continued development of the "Sun Belt" region of the

country, Tennessee's population is forecast to continue to grow over the
period 1979 to 1986. As indicated by the forecasts for Tennessee's popula
tion, total population is likely to be almost 4.7 million by 1986, an increase
of almost 6 percent over the period. This compares to a growth of almost 9
percent over the 1971 to 1978 period. The slow down in population
growth is primarily due to the general slow down in economic growth in
the nation and the state forecast for the early 1980s. Much of the
forecasted increase is due to increases in the number of in-migrants rela
tive to the number out-migrants over the period. Tennessee's population
will be aging, with the population under 20 years of age comprising a
smaller percentage of the population and the population between the ages
of 25 to 34 increasing its proportion of Tennessee's populadon.
A growth rate of just over 10 percent for the 1979 to 1986 period is

indicated by Tennessee's labor force forecasts. The female component of
the labor force is expected to grow more rapidly than the male component,
almost 12 percent and just over 9 percent, respectively. The reasons for the
differentials in growth are projected increases in labor force participation
rates for almost ail the female cohorts and relatively stable participation
rates for the male cohorts. Other factors influencing the growth in the
labor force are the growth and aging of the population, with the primary
labor force age cohorts showing considerable relative gains.
The occupational composition of the group of qualified people is signif

icantly influenced by the forecast changes in the size and age-sex composi
tion of the labor force. Indicated by the forecasts in Table 3 is that the
number of people qualified for professional and technical occupations will
increase at the fastest rate, followed by the number of people qualified for
managers and administrators occupations, crafts occupations, transporta
tion equipment operatives occupations, operative occupations (excluding
transportation operatives), clerical occupations, sales occupations, service



TABLE 3

TENNESSEE LABOR EORCE BY OCCUPATION

1978-1986

(Thousands of Persons)

Occupation 1978 1979 1980 1981 1982 1983 1984 1985 1986

Professional, Technical, and Kindred 231.5 236.6 241.6 244.4 248.1 252.3 256.9 261.6 266.9

Percent Change 2.2 2.2 2.1 1.2 1.5 1.7 1.9 1.8 2.0

Managers and Administrators (Except Farm) 132.7 135.7 138.0 139.2 141.3 143.9 146.3 149.2 152.1

Percent Change 2.0 2.2 1.6 0.9 1.5 1.8 1.7 2.0 1.9

Sales Workers 123.4 125.6 127.3 128.4 129.8 131.5 133.1 135.1 137.3

Percent Change 2.1 1.8 1.3 0.9 1.1 1.3 1.2 1.5 1.6

Clerical and Kindred 300.2 305.2 310.4 313.3 316.5 320.3 325.1 329.4 334.9

Percent Change 1.8 1.6 1.7 0.9 1.0 1.2 1.5 1.3 1.7

Craftsmen and Kindred 263.3 269.5 274.7 277.1 280.7 285.5 289.9 295.3 300.1

Percent Change 1.9 2.3 1.9 0.9 1.3 1.7 1.5 1.9 1.6

Operatives (Except Transportation) 405.9 413.2 420.7 424.7 430.0 436.2 442.9 450.1 458.1

Percent Change 2.0 1.7 1.8 1.0 1.2 1.4 1.1 1.6 1.8

Transportation Equipment Operatives 83.6 85.5 87.2 88.0 89.1 90.6 91.9 93.7 95.1

Percent Change 1.2 2.3 2.0 0.9 1.3 1.7 1.4 2.0 1.5

Laborers (Except Farm) 95.3 96.6 97.5 97.8 98.2 98.8 99.1 99.8 100.5

Percent Change 1.8 1.4 0.9 0.3 0.4 0.6 -0.3 0.7 0.7

Farmers and Farm Managers 39.2 40.0 40.1 40.3 40.8 41.2 41.6 42.3 42.7

Percent Change 2.3 2.0 0.3 0.9 1.2 1.0 1.0 1.7 0.9

Farmer Laborers and Farm Foremen 25.7 26.1 26.3 26.5 26.6 26.9 27.0 27.2 27.5

Percent Change 2.0 1.6 0.8 0.8 0.4 1.1 0.4 0.7 1.1

Service Workers 242.0 245.3 247.9 249.8 252.6 255.5 258.8 262.1 266.9

Percent Change 2.1 1.4 1.1 0.8 1.1 1.1 1.3 1.3 1.8

Total 1,942.8 1,979.4 2,011.8 2,029.6 2,053.6 2,082.3 2,112.5 2,145.7 2,182.1
Percent Change 2.0 1.9 1.6 0.9 1.2 1.4 1.5 1.6 1.7

SOURCE: Tennessee Socioeconomic Model.
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occupations, farmers and farm managers occupations, farm laborers and
other laborers.®® There is considerable variadon in projected occupational
changes with relatively little growth in those occupations which are histori
cally dominated by the younger labor force cohorts, such as garage work
ers and gas station attendants. There is relatively rapid growth in those
occupations historically dominated by the female cohorts, such as
dressmakers and seamstresses.

In conjunction with forecasts of labor demand by occupation^® these
forecasts of labor supply can be utilized to make recommendations con
cerning the development of employment and training programs to better
serve the needs of Tennessee and to eliminate potential labor market
bottlenecks. A more detailed analysis of the market imbalances would need
to be undertaken to provide the information for the development of the
most effective employment training programs. By itself, this information
can be used to attract industry and business to Tennessee. This informa
tion can be used by firms to make their location decision based on the
information on the characteristics of labor force that will exist in the state

in the early to mid-1980s.

CONCLUSION

This article has described in detail the methodology utilized to extend a
regional econometric forecasting model into areas not previously included
in macroeconomic forecasting models. This has been accomplished by
integrating economic and demographic theory with available
methodologies within the restrictions imposed by a regional econometric
model and regional data limitations. Data from the model is used to
analyze the impact of changes in the economic environment and govern
ment policy on additional aspects of the region's economy than those that
are consistent with the more traditional measures of regional economic
growth and well-being. In particular, previously unavailable information
that would be useful to governments in designing employment and train
ing programs and regional economic development strategies is made
available. The model can readily be extended to encompass questions
relating to the age structure of the population (such as forecasting
Medicare-Medicaid expenditures in the region). The methodology is not
uniquely designed for the Tennessee economy or for the modeling effort
which has been undertaken; it can be adapted for use with any state
econometric model and may also be adaptable at such substate levels as
metropolitan areas where the date is available. The methodology is just a
first step, requiring refinement, but it indicates the possibility of extending
the traditional demand-oriented regional econometric forecasting model
into the demographic and labor supply realm.

FOOTNOTES

1. J. W. Milliman, "Perspectives on Regional Man
power Planning," Southeastern Income Confer
ence, Knoxville, Tennessee, September 1976, p. 13.

2. Lawrence Klein's 1977 presidential address to the

American Economic Association, entided "The
Supply Side," is an example of the renewed interest
in supply issues.

3. For a detailed description of two typical regional
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11. See for example: Anthony Redwood and Morris
Kleiner, "A Population Projection Methodology for

Regional Planning," Regional Science Perspectives,
February 1975; and Morris Kleiner, An Analysis of
Interregional Migration for Manpower Planning (Ur-
bana: Center for Advanced Computadon, Univer
sity of Illinois, August 1974).

12. See for example: David Kresge and Daniel Scvier,
"Planning for a Resource-Rich Region: The Case of
Alaska," American Economic Review, May 1978; and
Richard Olsen, et al., Multiregion: A Simulation-
Forecasting Model of BEA Economic Area Population
and Employment (Oak Ridge: Oak Ridge Nadonal
Laboratory, October 1977).

13. A review of research in labor force parddpadon can
be found in: Herbert Parnes, "Labor Force Pardci-
padon and Labor Mobility," A Review of Industrial
Relations Research, 1970; Jacob Mincer, "Labor-
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