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INTRODUCTION

The location of a project in an area affects
job opportunities facing different sex and occupa-
tional groups differently, depending upon the
nature of industries affected by project location
and the sex/skill composition of labor demanded
in the affected industries. Change in job oppor-
tunities affects net migration to or from the area
and consequently the population in the area. Such
changes have an impact on the prospective or po-
tential unemployment in the area. This impactis,
however, different from the total change in em-
ployment due to project location on account of
leakage of new job opportunities to potential or
prospective net migrants. Further, net migra-
tion response to changes in job availability
varies according to age, sex and type of labor
involved. Hence, for studying employment and
population changes as a consequence of the loca-
tion of a project in an area, labor must be sub-
divided into reasonably broad homogeneous
groups by sex, occupation and age.

The estimation procedure is centered onthe
assumptions that (a) human resources are less
than perfectly mobile, (b) there exist net migra-
tion response differentials by age and sex, (c)
migration response to changes in jobs is restric-
ted to labor force members (job seekers) only,

(d) non-labor-force members of the population do
not migrate except as spouses and dependent
children of migrating labor force members, (e)
desired employment participation is a parameter
which is unaffected by changes in job opportunties,
and (f) the probability of a prospective unemployed
person to become employed as job opportunities
expand is a function of sex and age. The proce-
dure analyzes actual employment data for two
adjacent census points to study area's labor
market's past allocation patterns of new job
vacancies to determine relative preferences for
various age and sex groups. These relative pref-
erences and estimates of job seekers by age and
sex provide a basis for deriving relative proba-
bility coefficients. Estimates of net migration
response differentials are then used to estimate
the 'leakage' of jobs to prospective net migrants
and, hence, to determine net employment, net
migration and net population effects of project
location or withdrawal.

It is hypothesized that net migration of a
group is related to the excess population of the
group, where excess population is defined as the
difference between the actual population and the
desired population relative to the actual level of
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employment available to the group. The desired
population is defined as that population which,
relative to the actual jobs available to the group,
would have the desired employment participation.
Net migration response coefficient of the groupis
equal to the proportion of the excess population
that will net migrate. The concept of desired
employment participation corresponds to labor
force participation rate but is considered pref-
erable to the latter on account of the subjective
character of the latter and for other reasons not
fully elaborated here.l

Consider a group i and a time interval

(0, 1). If the group has survived population Pis
at the end of the time interval at t = 1, employ-
ment E;, the desired employment participation
rate A f, then according to the above hypothesis,
the number of net migrants of the group M; will
be given by

* 8
Mg = g, (E/A - P))

(1) 1

* ok
(2) = (B - ED/
where g; denotes net migration response of the
group and is equal to the proportion of the sur-
plus population that will net migrate and
Ef‘: PP - X[ denotes desired jobs relative to the
group population P§,

(1) may also be written as

s s %
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where M;/P§ =¥ j» the rate of net migration and
Ei*z P§ ;_k: desired jobs. The real significance
of this form of the model is that the net migration
rate is proportional to the percentage deficit in

jobs, a measure corresponding to 'potential' rate

of unemployment in the without project situation.

If P; is the actual population of the group at
t = 1, the relationship between the actual popula-
tion P; and survived population P{is given by

S
(4) P, o= P (14w,

Substituting (3) into (4) we have

5 = p5(1 - *
(5) P, Pi(l-g)+ 8; E;j/A,.



g; is a measure of the mobility of the group
in question. gj = 1 for a perfectly mobile group
while g; = 0 for a perfectly immobile group.
When gj = 1, P; = E;/ A{or the population at the
end of the time interval at t = 1, is the desired
population corresponding to the level of jobs at
that time. For a perfectly immobile group gi= 0,
and the population at the end of the time interval
att = 1 is P; = P§ or the survived population.

A Property of the Proposed Model

A property of the proposed model relation-
ship between net migration and surplus population
(equation 1) or between net migration and job def-
icit (equation 2) is that when job opportunities
available to a group increase as a result of the
location of the project, net out-migration of the
group is reduced or net inmigration increased;
and hence in a net out-migration area a propor-
tion of the new jobs is appropriated by those net
migrants whose net out-migration has been with-
held due to increased job opportunities in the
area. An increase in job opportunities by A Ej
would mean that the resultant net inmigration
or withheld net out-migration is equal to
(6) AMi = 8 AEi/X;.

It is reasonable to assume that these net out-
migrants. who would have net out-migrated from
the area in the without-project situation but who
now stay in the area in the with-project situation
would do so only when they have the desired em-
ployment participation in the area. In other
words, the jobs appropriated by these net mi-
grants out of the AE; addition jobs are given by

AM, \* =

(7) 1 A AE,.

8y 8%

This means that the net reduction in the number
of the unemployed in the area (assuming it to be a
net out-migration, i.e., a job deficit area) is
given by (1 - g;) AE; or the net reduction in the
number of the unemployed per unit new job is
given by
(8) 1-g;.

Now g; is the coefficient of net migration response
of a group. A perfectly mobile group has g; = 1
and a perfectly immobile group has g; = 0. The
impact on the unemployed per unit job is thus
greater for relatively more immobile groups

than for these groups which are relatively more
mobile.

Basis For Allocating Additional Jobs Due To The
Project Among Age Groups

The preceding discussion on estimating the
impact on the area's unemployed measured by
the reduction in the number of the unemployed
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due to increase in job opportunities assumes
that the additional jobs for the group as a result
of the project is known. It is assumed here that
total additional employment ascribable to the
project (defined as the difference between em-
ployment in the with and without-project situa-
tions) is given in terms of sex separately for
male and female categories.

Net migration response to job deficit or
surplus population varies by age and sex and
hence net employment effects of additional em-
ployment due to project will depend on how addi-
tional jobs for males and for females are dis-
tributed among age groups. The problem, there-
fore,is to find a suitable basis for allocating
total additional jobs among age groups for each
of these categories of labor.

The procedure outlined hereunder assumes
that the employment, population, etc., situation
in the project area in the without-project situa-
tion is given and known. The project is then
superimposed on the area and its impact on
variables of interest estimated. Further, the
procedure outlined hereunder relates to an area
which is assumed to be an area of net job def -
icit in both without-project and with-project
situations. Appropriate procedures applicable
to an area of net job surplus in the without-
project situation or to an area of net job deficit
in the without-project situation but which is
expected to become an area of net job surplus in
the with-project situation are not discussed here.

A critical question is involved in the
choice of an appropriate method for allocating
additional jobs among age groups. Does the
labor market show differential preferences in
allocating jobs by age or is the chance of a 'po-
tential' (or prospective) unemployed person
becoming employed the same for all age groups?
Illustrative calculations with respect to some
randomly chosen areas showed that the labor
market displays significant selectivity differ-
entials between age groups. Hence, the equal
probability assumption was not considered
reasonable. To estimate relative probabilities,
a relative probability coefficient P; is associated
with each age i, so that the ratio of the proba-
bility of becoming employed of a job seeker in
age group i to that of a job seeker in age group
j is given by P;/P;. On this basis, the dis-
tribution of additional jobs among age groups
will be based on the quantities P; S; where

S; = desired job vacancies or the number
of job seekers and is equal to Ef‘ - Ej
where

E’; = desired jobs by the age group i in the

without-project situation:



number of persons in the age group i
in continuous employment over the
decade.

actual employment of the age group
in the without-project situation.

In order to estimate Pi's, we may make
use of available information on the actual dis-
tribution of job vacancies among age groups dur-
ing the most recent decade, say (-1, 0) in the
without-project situation. If °E; and Eh are
known, an appropriate basis for allocating addi-
tional jobs by age is given by the quantity

OE\{ - OR.

h
1'Ei

Since Pj's are relative, they may be so
defined that

Ip, S = I S,.
(9 PELE e ;1
We have
o_v oV . S /’2 P .
E
(10) Ei/i L m P Sy EP Sy

D]

Hence since by definition g Py 'Si = g0
we have i i
OV, OV
(11) Py 81 - i si . Eill‘. Ei’

i

P;'s can now be calculated since all the quantities
in the above relationship are known.

A look at equation (11) will show that dis-
tribution of jobs on the basis of P; S; is the same
as the distribution on the basis of job vacancies
filled in decade (-1, 0) in the without-project
situation viz. ©EY since the quantity ;Si/goEi is
the same for all age groups and does ! 1
not affect the distribution over age groups. Thus,
a basis which drops the equal probability assump-
tion leads to a basis which provides that the dis-
tribution of additional jobs due to the project
over age groups should be on the basis of the
actual experience of decade (-1, 0) in the matter
of distribution of job vacancies.

The total number of additional jobs taken
up in the with-project situation by prospective
net migrants who otherwise, in the without-proj-
ect situation, would have '"net out-migrated"
from the area is given by

(12) Iy {AEi () . g, (f)}

where the double summation refers to sex and age.

~ The quantity (12) represents net migration
effects in terms of leakage of additional jobs to
prospective migrants. Thus, the net employ-
ment effect is equal to the difference between
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total additional jobs due to the project and the
jobs lost by leakage to prospective net migrants.

The net migration and net population ef-
fects of project location in terms of numbers of
people consist of two components viz (1) pros-
pective migrants who take up some of the addi-
tional jobs and (2) their dependent migrants.
This quantity (2) represents dependent net mi-
gration of spouses and children of associated
withheld prospective primary net migrants. The
procedure for estimating this component of
dependent net migration is not being discussed
in this paper.

The procedure outlined above is applied as
an illustration to the State of Wisconsin for the
year 1970. Since a high proportion of an area's
job seekers is among the young age groups and
since relative net migration response coeffi-
cients for young age groups are high, generally
a very significant proportion of new jobs will be
appropriated by potential (now withheld) net out-
migrants and a relatively small proportion of
new jobs will accrue to the potential unemployed
of the area. Calculations based on 100 addi-
tional jobs in each sex category show the follow-
ing results:

Based on Wisconsin State (Per 100 additional
jobs in the relevant sex)

Jobs Accruing to: Males Females

""Potential'' Net Mi-
grants (Leakage of
Jobs)

(2)

91.7 83.3

(b) '""Potential" unemploy-

ed of the area who would

have remained in the area

as unemployed 8.3 16.7
For reasons of space, actual application

of the procedure is done with respect to

Wisconsin Males only. See Tables 1 through 3.

Footnotes

1 The concept of desired employment participa-
tion was developed by George S. Tolley in a

Ph. D. dissertation (unpublished). See Jansen
(1966). In the present study, desired employ-
ment participation by age and sex is assumed to
be the corresponding U.S. national labor force
participation rate.
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Code to Expanded Symbols -- Notation Used

Desired jobs for males aged (i + 10) in 1980.

Significance

Population of males aged i in 1970.
10-year survival rate applicable to males aged i in 1970

Desired labor force participation rate assumed for males aged

= (2) x (3) x (4).

Employed males aged i in 1970.
10-year survival rate (same as in col. (3) of Table 1.1).

1980 survivors of employed males aged i in 1970(assumed to be

persons in continuous employment over the 1970-80 decade as also

vestments.' Published as a Report, IWR Report
Column Symbol
Table 1.1
(1) i Stands for age group.
(2) P(i, m, 70)
(3) SRlo(i, m, 70)
(4) A G + 10, m, 80)

* (i + 10) in 1980.
(5) E"(i+ 10, m, 80)
Table 1.2
(2) E (i, m, 70)
(3) SRg(i, m, 70)
(4) E?O(i, m, 70)

in 1980) = (2) x (3).

Table 1.3

(2) E¥ (i + 10, m, 80)

Table 1.1)

(3) Efo (i, m, 70)

Desired jobs for males aged (i +10) in 1980 (same as col. (5)

Persons in continuous employment over the 1970-80 decade

(Col. (4) of Table 1.2)

(4)
(5)

JS (i + 10, m, 1980)
P(i+ 10, m, 1980)

Job seekers, males aged (i + 10) in 1980 (Col. (2) - Col. (3))
Relative probability coefficient (Relative probability of an unemploy-

ed male aged (i + 10) in 1980, becoming employed if additional male
job opportunities arose in the area).

(8) g (i, m)

Net migration response coefficient for males aged i (These co-

efficients are calculated by race, sex and age in other studies and
have been commented upon in Kripalani, G. K. (1970) See

References).
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TABLE 1.1

WISCONSIN - MALES

Estimation of Desired Jobs in 1980, Assuming No Outmigration During 1970-80 Decade--

Population 10-Year Labor Force Desired Jobs

Age Group 1970 Survival Participation 1980

in 1970 (000's) Rate Rate (000's) Age in 1980

i P (i, m, 70) SRjo(i, m, 70) A*(i + 10, m, 80) (2) (3) (4) i+ 10
(1) (2) (3) (4) (5) (6)

0- 4 195.4 . 995 - - 10-14

5- 9 235.1 . 994 - - 15-19
10-14 242. 4 . 987 . 800 191. 4 20-24
15-19 218.1 . 981 . 942 201.6 25-29
20-24 158.1 . 980 . 966 149. 6 30-34
25-29 135.1 . 978 . 964 127.3 35-39
30-34 115.8 . 970 . 964 108. 3 40-44
35-39 111.6 . 954 . 964 101.6 45-49
40-44 121.2 . 929 . 940 105. 8 50-54
45-49 119.5 . 889 .903 95.9 55-59
50-54 112.7 . 832 . 768 72.0 60-64
55-59 104.8 . 759 . 405 32.2 65-69
60-64 90. 4 .663 . 239 14.3 70-74
65-69 72.7 . 548 . 145 5.8 75-79
70-74 56.9 . 431 - - 80-84
75-84 63.1 - - - 85-94

85+ 14.0 - - - 95+

4-5 86.3 .995 .181 16.1 14-15

6-7 93,2 .994 . 436 40. 4 16-17

8-9 97.6 . 992 . 539 52.2 18-19

Sources: Col. (2) and Col. (4): 1970 Census of Population. Col. 13: Vital Statistics of U. S.,
Annual 1967.
TABLE 1.2

WISCONSIN - MALES

Estimation of Survivors in 1980 of Those Employed in 1970 (= Persons Assumed to be in Continuous
Employment Over 1970-80 Decade--

1980 Survivors of

Employed in Those Employed
1970 10-Year in 1970 Age in
Age Group (000's) Survival Rate (000's) 1980
i E(i, m, 70) SRyq(i, m, 70) (2). (3) i+ 10
(1) (2) (3) (4) (5)
14-15 16.4 . 981 16.1 24-25
16-17 34.2 . 981 33.6 26-27
18-19 46.1 .981 45.2 28-29
20-24 114.5 . 980 112.2 30-34
25-29 122.5 .978 119.8 35-39
30-34 108.1 .970 104.9 40-44
35-39 105.5 . 954 100. 6 45-49
40-44 114.2 . 929 106.1 50-54
45-49 110.6 . 889 98.3 55-59
50-54 103.5 . 832 86.1 60-64
55-59 92.1 . 759 69.9 65-69
60-64 67.8 . 663 45,0 70-74

361



1) (@) (3) (4) (5)

65-69 28.2 . 548 15.5 75-79

70-74 13.2 . 431 5.7 80-84

75-84 7.6 - - 85-94
85+ 1.1 - - 95+
4-5 0 . 995 0 14-15
6-7 0 . 994 0 16-17
8-9 0 . 992 0 18-19

Sources: Col. (2) 1970 Census of Population. Col. (3) Vital Statistics of U.S., Annual 1967.

TABLE 1.3

WISCONSIN - MALES

Estimation of (a) Percent Distribution of 100 Additional Jobs by Age and (b) Jobs Taken up by
Prospective Net Outmigrants and (c) Net Employment Effects. (Per 100 Additional Male Jobs.)

(Per 100 Additional Male Jobs)

Jobs Taken
Relative Percent by Poten-
Personsin Weight Distribu- Net Mi- tial With-
Continu- Relative for 100 tion of gration held Net

Desired ous Em- Job Proba- Addition- 100 Male Response Migrants Net Em-
Age in Jobs 1980 ployment Seekers bility Co- al Jobs by Addition- Coeffi- (Labor ployment
1980 (000's) 1970-80 1980 efficient Age al Jobs cient Force) Effects
(i+10) @ @ @ @ (4).(5) (6)/2.38 g(i,m) (7) (8) (7) -09)

(1) (2) (3) (4) (5) (6) (1) (8) (9) (10)
14-15 16.1 0 16.1 . 80 12.9 5.00 . 9249 4.92 0.08
16-17 40. 4 0 40.9 . 89 36.0 13.95 . 9249 12.90 1.05
18-19 52.2 0 52.2 .60 31.3 12.13 . 9249 11.22 0.91
20-24 191. 4 8.1 183.3 .58 106.3 41.20 . 9249 38.11 3.09
25-29 201.6 86.9 114.7 .45 51.6 20.00 . 9027 18.05 1.95
30-34 149.6 108. 4 41.2 .34 14.0 5.43 . 8806 4.78 0. 65
35-39 127.3 115.5 11.8 .26 3.1 1.20 . 8204 0.98 0.22
40-44 108.3 101.1 7.2 .18 1.3 0.50 . 8204 0. 41 0.04
45-49 101.6 96.0 5.6 .13 0.7 0.27 . 5886 0.16 0.11
50-54 105. 8 99.7 6.1 .07 0.4 0.16 . 58862 0.09 0.07
55-59 95.9 88.8 7.1 .04 0.3 0.12 .4716b 0.06 0.06
60-64 72.0 66.1 5.9 .01 0.1 0.04 . 4716 0.02 0.02
65+ 52.3 41.3 11.0 - 0 0 0 0 0

Total 1,314.5 811.9 502. 6 - 238.0 100.0 - 91.70 8.30

% Based on age group 45-54.

® Based on age group 55-64,

Sources: Col. (5): Estimated by graphical curve fitting to relevant observations by a procedure
outlined in Corps of Engineers Study edited by Dr. G. S. Tolley. See G. K. Kripalani
(1970) in "References. "

Col. (8): See explanation under '"Code."

@ For Cols. (2), (3), (4), (5) See '"Code. "
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