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I. Introduction

The principal objective of this paper is to develop a
dynamic model of a regional labour market which will enable
us to estimate the social opportunity cost of labour. This
variable iz important for both the economic evaluations of

investment projects and the assessment of programs designed
to promote employment in slow growth areas.

One of the distinctive features of the model is that it
divides the labour force into two groups which on average

have quite different employment and unemployment experiences.

The first group is fermed the permanent employment sector.
These people because of either their choice of occupation or
seniocrity are almost never unemployed. The second group 1s
referred to as the temporary employment sector. This segment
of the labour force contains those individuals who are either
unemployed or are employed in jobs that are not expected to
provide continuous employment. People who work in activities
of a eyclical or seasonal nature or who have low seniority

and thus can expect to experience periodic spells or unemp ioy—
ment are included in this temporary sector both when they are

working and when they are unemployed.

Another feature of this labour model is that it allows for
interaction between the labour markets within a country. The
labour migration.fiows that take place between these regions
are determined by the relative economic opportunities in the
regions. One of the regions is characterized by slow economic
growth and a high unemployment rate. It is for this type of
region that we estimate the social opportunity cost of labour.
Data for the Cape Breton Island region of Canada ave applied
to the labour model developed in this paper to provide an
example of how this model can be used to calculate the social
cost of labour used in the permanent and temporary sectors.

The most important conclusion for this analysis is that the



social cost of filling permanent employment pogitions is sig-
nificantly lower than the social cost of filling temporary

jobks.

II. Evaluation of the Social Opportunity Cost of Migrants,

Permanent and Temporary Jobs

In many empirical studies of interreqional migration
the relative magnitudes of the overall unemployment rate and
the average income level in the two regions are identified
as the major determinants of migration.l However, these two
variables, which are averages for the whole region, may not
be descriptive of the unemployment rate or earnings experience
of the average potenﬁial migrant. We would expect that these
regional variables would tend to understate the unemploy-
ment experience of the average migrant and overstate the in-
come he can expect to earn in his home regiOn. For the calcu-
lation of the social opportunity cost of labour in a region
where migration can occur we need to determine the unemploy-
ment rate and the earnings experience of the people in the
labour market that are potential migrants. In this model the
potential migrants to be influenced by these economic varia-
bles are identified with the members of the temporary sector
of the labour market. Therefore, the unemployment rate of
the temporary sector and the average earnings of individuals
in this sector are the key parameters used in the determina-
tion of migration and the social opportunity cost of labour

for the region.

We begin our analysis by accepting the principle that
the competitive supply pricé of labour is the fundamental
determinant of the social opportunity cost of labour in a
closed economy. However, in an economy which allows for
labour mobility any externality that is created by the pro-
cess of labour migration should also be included in the cal-

qulations to reflect the total social cost of labour.3



Many slow growth regions are characterized by a high nat-
ural growth in their labour force and a large volume of out-
migrants accompanied by a reverse flow of new or return in-
migrants. In many of these regions in Canada and the U.S.A.
large migration flows have existed in both directions for a
number of years and the unemployment rates of the slow growth
regions have not been significantly reduced relative to the
unemployment rates .in the areas experiencing the net in-migra-

tion. This suggests that the expected money income differen-

tials between these slow growth and high growth areas are due

to differences in cost of living, and the location premiums
which people on the desirability of living in one region rela-
tive to another.4 When there is a large labour flow in both
directions, then for the marginal migrant, there will be an
approximate equality between the utility this individual would
receive by living in either the slow growth or high growth
regions. The relationship between the utility received by a
potential migrant located in these two regions can be written

as follows:

(PW(1-t) + (1-P) (£U(1-t) + V))

= ¥ (BPW(1-%) + (1-P) (FG(1-E) + ¥))

5=

(1)

where V¥ 1is the utility function for the individual who belongs
to the temporary'employment'sector and is a potential
migrant from the slow growth region. When the indi-
vidual is outside of the slow growth region, the same

symbols are used to denote the variables but they are

distinguished by a "-" sign.

f is the proportion of time while unemployed that an
individual expects to collect unemployment benefits

in the slow growth region,

P is the proportion of time that a person who experi-
ences some unemployment will spend in employment if

located in the slow growth region,



£ is the average personal income tax rate for the indi-

vidual in the slow growth region,5

U is the amount of unemployment benefits received each

period in the slow growth region,

V ia the value the individual places on the leisure
time he receives while unemployed in the slow growth

region,

W is the wage rate received each period from working

in the slow growth region.

The terms inside the utility function of the left hand side
6f (1) express the supply price of a migrant in the slow growth
region. This consists of the net of tax wage income the indi-
vidual expects to receive while working and the net of tax unem-
ployment benefits plus the value of leisure time that he will

receive while unemployed, namely:

Supply Price of a
(2) Migrant in Slow = PW{l-t) + (1-P) (fU(1l-t) + V)
Growth Region

In a competitive equilibrium, the wage rate is determined by
the demand and supply of labour in the region. 1In such labour
markets, the net of tax market wage is approximately egual to the
worker's after tax unemplovment insurance payments he receives
when not working plus the non-monetary value of his leisure time.
On the other hand, wage rates prevailing in somn labour markets
are inflexible and higher than the market clearing levels because
of minimum wage laws, collective bargaining agreements, <tc. For
individuals in such markets, the net of tax wage income ber perioc
will be greater than the total of their after tax unemployment

insurance payment plus the value of their leisure time because they



would prefer to work at the high wage. Howevar, at this wage the
total labour demanded will be less than the labour supplied. In
such a nen-competitive labour market the marginal value of a
worker's lelisure time may be lesg than the difference between the
after tax wage he receives from working and the after tax unem-—
ployment insurance benefits he would get when unemployed. The
relationship bhetween the wage rate, the unemployment insurance

payments, and the value cof leisure time can then be expressed as
follows:

(A%

(3} w(l-t) = B(fU(l-t) + V) | for B

B is a coefficient whose value when the wage rate is determined
competively is equal to cone. When the wage rate 1s set above the

competitive rate, then B>1.

Sunstituting (3) into (2) yields:

Supply price of a
{4) Migrant in Slow
Growth Region

L+ (B=1}P g(1-t)
B

Retaining a potential migrant in the slow growth region causes
a loss in income taxes that would have been generated 2f£f he had
moved to the high income area but there is a gain by the amount
of any unemployment insurance payments that would have been paid
to this person while living in the high income area. The net

externality is:

Loss in Externalities Arising L L ~
(5) from Retaining a Migrant = PWt - (L-P}fU({1l-t)
in Slow Growth Region

This is a loss to the society resulting from retaining a po-

tential migrant and must be added to private supply price of la-



bour to constitute the social copportunity cost of retaining a

migrant in the slow growth region (SOCM). Hence,b

M 1

{6) s0C = (B-1)P | £0 t

W(l-t) + PWt - (1l-P)FfU(l-t)

+
&
At this stage, it is lmportant to examine the differences bet-
ween the social opportunity costs of filling permanent and tempo-
rary jobs in the slow growth region. A member of the labour force
in the temporarv sector of the region is willing to tolerate a
proportion (1-P} of his total time in a state of unemployed before
he will move away from the area. When additional permanent jobs
are created, we assume that they will be filled bv hiring from
the unemploved workers or from individuals emploved elsewhere,
,whose Jjobs are ultimately filled by the unemployed who by defini-
tion are members of the temporary labour force. This will cause
an increase in the man-years of permanent work and a decrease in
the temporary labour force. TIf the amount of labour time demanded
by jobs that are temporary in nature is not decreased, the propor-
tion of time the temporary labour force spends unemploved (1-P)
will fall, and thus will induce a decrease in the flow of net out-
migration. In order for the unemployment rate of the temporary
gsector to return to its previous equilibrium level, the number of
potential migrants who would have left but now remain in the regiocn
will have to be the same as the number of permanent sector johs
created. This suggests that the social opportunity cost of filling
a permanent job for one vear is egual to the social opportunity

cost of one migrant for one year.7

On the other hand, when an additional man-year of employment
is created in the Lemporary sector, 1/P members of the labour
force are associated with thesc activities. The individual em-
ployed in this sector expects to remain on average at that partic-
ular position less than a year and to collect unemployment insur-—
ance for the remainder. Hence the creation of temporary sector
jobs will qause‘(l—P) to fall lzading to a decrease in the amount

of net out-migraticn. The reduction in net out-migration will



cause the labour force in the temporary sector to incresase through
normal labour force growth and thus the unemployment rate eventu-
ally will return to its initial level. Furthermore, by increas-
ing temporary sector activities the total number of unemployment
is increesed leading to an increase in the consumptionr of leisure
time egual to the proportion of time each retained migrant spends
mmemployed multiplied by the number of retained migrants. The
social opportunity cost of filling a man-year of temporary job

in the slow growth region (SOCT) can then be expressed as follows:
(1) soc” = L (soc" - (1-p)v)

\ For illustrative purposes consider the following example:
Suppose 1,000 jobs are created in the permanent sector which are
filled bv the temporary sector workers. As is shown in Table 1
(row 3d), the unemployment rate which was previously 40 percent
in the temwvorary sector will now be lower (29 percent) and people
who would have migrated out of the region will now not move and
those who would not have intended to move kack to the region will
now return. When nigration is determined by the unemployment rate
in the temporary sector it will stop when the 1,000 workers who
moved from the temporary labour market are replaced and the labour
force in this sector has returned to its previous level of 6,250
{coclumn 3, row 3a). The social opportunity cost of creating 1,00C
permanent jobs is the cost of retaining 1,000 potential migrants

in the region.

On the other hand, suppose 1,000 man-years of temporary ocmploy-
mernt is created in the slow growth area, The temporary jobs allow
the previocusly unemployed workers oy the would-he migrants to
remain in the region. The unemployment rate in the tewporary
sector will now bhe lower (24 percent) but will rise gradually be-
canse of induced migration. When the equilibrium is re-established,
the general unemployment rate will have increased to 17.7 percent

(column &5, row 4} from 15.4 percent (column 1, vow 4), the number



THE CHARACTERISTICS OF CREATING PERMANENT AND
TEMPORARY JORE IN A SLOW GROWTH REGION

1000 Permanent 1600 Temporary
Initial Jobs Created Joks Created
Situation Immediate Final Immediate Final
Response State Response State
{1) (2} (3 (4) (5)
1. Total Lahour Force 16,250 16,250 17,250 16,250 17,917
2. Permanent Sector: 10,000 11,00n 11,000 10,000 10,000
Individuals/Jobs
3. Temporary Sector:
a., Individuals 6,250 5,250 6,250 6,250 7,917
b. Jobs 3,750 3,750 3,750 4,750 4,750
c. Unemployved Workers 2,500 1,500 2,500 1,500 3,187
d. Unemployment Rate 40% 29% 40% 24% 40%
4, Total Unemployment 15.4% 9.2% 14.5% 8.2% 17.7%
Rate

of net in-migrantg is larger than the man-years of work created.

The total unemploved man-years in the region will be increased from
the initial situation. The social opportunity cost of 1,000 man-
yvears of temporary jobs is the social cost of retaining 1,667 would-
be migrants in the region. It is clear that the creation of tempo-
rary jobs results in a significant larger social cost than for the

case of an expansion of permanent jobs.

ITT. The Model of a Dynamic Labour Market Resnonse

To evaluate the full economic impact of either a decline or an
increase in an indusgtrial activity on the area, a model should be
formulated to incorporate not only the direct and indirect effects

over time but also the migration effects on the area. For instance,



the initi- i impact of a firm's closure will be a reduction of
local income and spending due to the fact that the previosus wage
earners in the company will now become recipients of only unem-~
ployment insurance payments or pensions. A further redaction of
local jobs and spending will occur because of the decrease in the
demand for lacally produced goods because of the fall in income.
Faced with such a deteriorating economy, some people are expected
to migrate out of the area. These people will take their earnings
and/or transfer payments with them which will lead to a further
raeduction of local-income, spending and employment.8 A gimilar
analysis can be made for an increase in an industrial activity
with a reversal of the economic adjustments and impacts described
above.

)

We now consider a regional economy which consists of base and
secondary sectors. The bhase sector refers to tinose activities
which produce goods and services that face a demand that is deter-
mined by forces exogenous to the region. The demand for the secon-
dary sector's output is determined by the economic forces within
the region. Total employment in the hase and secondary sectors

are dencted as Qb and QS man-years, respectively. In each sector,
there are permanent and temporary Jjobs. The total man-vears of
permanent and temporary employment in the economy (JP,JT) can be

defined as follows:

(8) J_ = BpQy + 550,

(9 Jp = BplQy + 8.0

Where Bp and BT denote the proportions of the total man-vears of
employment in the base sector that are wormancent and tonporary in
nature while Sp and S indicate the corrcsponding proportions in

the secondary sector.

The total labour force in the permanent and temporary sSectors

(Lp,L ) can be defined as follows:9

T

(10) T, = B0, + 80 = Jp



- 3 =

+
(11} L. = ™5 5% _ Jr
T P B

Becalise of the possible difference in the time path of eco~
nomic adjustment for a decline and an increase in base sector

activity, they will be treated separately below.

. The Model for a Decline in Base Sector Activity

In period zero prior to the decline in base activity we
assume that there are, respectively, Qbo and QsO nan-years of em-
ployment in the base and secondary sectors in the region. We also
assume that the total man-years of employment in the base sector
(AQ) will be phased out over a number of years. The proportion

of the total workers becoming unemployed at the beginning of the

jth period is denoted as Yj' Therefore, the total employment in
the base sector in period t can be expressed as:

| t

(12} Qpp = Qo + (Bp ¥ B;)jﬁl(deQ) (k= 1,2, )

Whe: @ B% and B% refer to the proportions of permanent and temporary
sector employment in the specific base sector activity that is

being altered.

After a period of time there will be an additional impact on
the activity in the secondary sector as the workers who have been
laid off will now only be recelving unemployment insurance payuents
(Ug) instead of the wages they had been earninc (Wf;).l0 The £all
of capital income in this specific activity {dI) may also reduce
the local demand for secondary sector activities. Moreover, when
migration takes place, migrants would take their total income with
them and thus further decrease the demand for secondary sector ac-
tivities.l1 Let k denote the long—run income multiplizr between

12 This multiplier will

base and secondary sector activities.
likely take several veriods to complete its full impact, thus we
denote m. as the proportion of this total multiplier effect that
takes place in the ith period following a change in base sector
activity. The total emplovment in the secondary sector by the end

of period t(QSt) can he written as follows:



] k-1) t t-3+1
(-L3a) 0] = O + (
st *s0 W (l-t % 2 (y.,dI) I m,
¢ ol - - ez £)] : (y.a )3
- - - - Y. dQ L m,
W, (1-t) b b 521 3 ™
1) o (1t ; M tmgﬂ
= - _ m.
Ws(l-t) bs j=1 J oj=1 &

where o is the proportion of the capital income that accrue to
residents of the slow growth region from the base sector,

th

Mj is the out-migration flows in the J period,

U is the weighted unemployment benefits received by the

bs
unemployed in the slow growth region, it is calculated by

S ] d U_ are the unem-
(BTQbOUb-+oTQSOLS)/(PLTO) where Uy an s A
ployment benefits received by the individual who works in

the base and secondary sector respectively.

WS is the wage rate received by the individual who works in

the secondary sector in the slow growth region.

The second term in (l3a) measures the mul:iplier impact on th.:
secondaryv sector of a decrease in capital income from the base
sector. The third term measures the multiplier impact of the loss
in labour income when workers lose their wages for uncmplovment
insurance, while the fourth term measures the impact on the secon-
dary sector when migrants leave the region and stop spending their
income in the region. Let dQsi denote the combined impact on the
secondarv sector of the losses of lahour income, capital income
and income by outmigrants in the jth period (i.e., the sum of the
second, third and fourth terms of (13a)), thercfore, (l1l3a) can be

rewritten as:

(13p) 2., = Q.4 +



To estimate the change in the secondary sector employment in
the area, the variables determining the migration flows must be
specified. Given the employment conditions in the other regions,
it is the current rate of unemployment relative to a normal or
equilibrium unemployment rate (l1-P*) in the temporary sector and
the size of the temporary labour force that determine the size of

the flow of migrants from a region. If a simple linear relation-

ship is assumed, the migration flows in the jth period can be
estimated as follows:
(14) Mj = LTj_l'b'[(l—Pj_l) - (l-P*)] (3 = 1,2, +-+%)

where b is the migration adiustment response to the unemployment
rate differential between the actual and the equilibrium unem-
ployment xrate in the temporary sector. The problem now is to cal-
culate how the actual unemployment rate in the temporary sector
adjusts through time because of the decrease in base and secondary

activity and the subseguent migration flows.

By definition, the actual unemployment rate or the proportion
of time spent unemployed in the temporary sector is measured by:
L. _ J,
(15) 1-p, = Lt - Tt

t LTt

To measure the incremental impact of a decline in available
jobs, the natural growth in the labour force can be assumed to
be given. The number of labour force in the temporary sectaor

at period t can then be estimated as:

= — *
(16) Ly, = Lyy = B

Il &3t
[l o
o
he)

I
-1
=

(v.dQ) — 8§ )
. P .
j=1 ] T
The second term cf (l6} measures the number of individuals who
are displaced from permanent employment in the base sector to
unemployment in the temporary sector. The third term measures
the number of individuals displaced from the permanent portion

of the secondary sector into the temporary sector hecause of



the combined effects of the decline in the base sector's capital
income, the switch from wages to unemployment insurance compensa-
tion for the workers eliminated from the base sector and the
decline in aggregate demand in the region brought about by the
subsequert migration of lakour. Finally, the last term measures
the reduction in the temporary sector labour force when migrants

leave the recgion.

The number of man-years of employment in the temporary sector

at period t can be measured by:

(17)  Jpp = Jpg + B El (deQ) +. 8 jE Ao
The second term of (17) indicates the decline in temporary
jobs in the base sector that are eliminated with the decline in
the specific activity. The last term measures the decline in
temporary employment in the secondary sector that results from
the combined effects of the decline in capital income and wage
income 1n the base sector as well asg loss of transfer payments

wren miaration occours.

This completes the model which is used to describe the reac-
tion of the labour market in a slow growth region to a decline
in base activity. After the values of b,P¥, and the initial
value of the variables are specified, the equations (13)-(17)
can be solved to determine the level of emplovment, the size of
the labour force, ana the number of unemployed workers in the
temporary sector (¥X); the level of employment in the secondary
sector (Q); and the flow of migrants (M) for each period. The
social opportunity cost of releasing workers from the hase sector
ackivity afler t periods would bo ecqual to the value of the in-
creased leisure time that is enjoyed plus the sccial opportunity
cost of all migrants, minus the gross loss of foregons output in
tlic secondary scctors affected. The expression for the social

opnortunity cost of labour can be written as follows:



t t
L, = . +
(18)  sOCIL, (-i dxbj)vb (.E dx )V
=1 =1
t M t M
+
(jildej)(SOCb)4~(jildMSj)(SOCS)

Where the subscripts b and s denote the base and secondary sector.

The net social cost (externality) of eliminating jobs is
equal te the present value of the difference bhetween the gross of
tax wages paid and the sccial opportunity cost of labour in all
sectors affected directly and indirectly by the change in base

sector employment.

B. The Model for an Increase in Base Sector Activity

When there is an increase 1in base sector activity, the crea-
tion of jobs in the initial period mav only be a fraction cf the
total base sector Jobs ultimately created out of 4d0. Let the
proportion of workers employed in period ] be denoted as Yj‘ Hence
the employment in this sector is expressed bhelow:

t
+ (B* + B (1-8) I
P T oy

(19) 0O

bt” Ybo (v449) (t = 1,2,++++,n)

where & denote the proportion of created jobs to he filled by
directly hiring workers from other regions. These direct hires
such as management and highly skilled workers are likelv to he
fully emploved in the sending areas and arve thercfore assumed to

recoive the same wages in their new and last jobs, say, Wg*.

The rest of the workers who are hired locally for the newly
expanded activities will come from either the unemploved or fromw
emnloyment elsewhere. The hiring of the latter workers will
create jobh vacancies which will he filled again by unemployed

workers as. well as hv workers that were employed in other sectors.
If such & chain reaction process is assumed Lo occur hy the end



of one period, the total effect on secondarv sector emnloyment

by the end of period t can be described as follows:

- t t-j+1
20 - e (k-1)
(202) 0. = 00 % —rEEy % 0 (vyaD) o,
s =1 i=]1
UL, o3 B VPSR - -3+l
I [wb<1 ) - U, _(1-v)] A §) % (v,do) I
5 =1 i=1
(k=1) WA (1-t) § ; v d t=J+1
= -t Y.dQ) I m
Ws(l t) b =1 3 iop
_ (k-1}) t ‘L—j+l
— T fU_ (1-t) T M. i n.

If dQS. denotes the combined effect of the creation of employment

on the man-years of the secondary sector in the jth paeriod, {(20a)

can be Lowirtten as:

t
(20b) Q = () + %4
t S0 -

i

If directly imported migrants are assumed to be permanently
employed, then the size of the labour force and the number of man-—

years of employment in the temporary sector at pericd t can be

written as:

ot t t
(21) L = I - B*{1-8) I (v.dQ) - S Ldg . - I M
Tt T0 P 521 3 P 4oy s3 =1
L 1t
) = 3 R -_ o 4 d B
(22) I, Jpg + Ba(L G)jil\rde) + 8 jil st

The unemployment rate in the temporary sector in each period

is calculated in the sawe way as (15) and the specification of

nigration flow remains as (14). The description of the model to

evaluate the effect of hiring additional emplovees on the economy




is now complete. The equations in (14), (15), and (20 - 22)
can be golved for each period to determine the level of unem-
plovment, the level of employment in the secondary sector and

the flow of migrants.

The calculation of the social opportunity cost of labour for
the expansion case (defined positively) is more complicated than
for the case of employment elimination. This occurs because new
jobs and subsequent vacancies are filled from both the unemployed
and the employed in other sectors. It was assumed that the chain
reaction process of hiring ultimately from the unemployed will
occur within one time period. However, the length of time mea-
sured by a pericd is arbitrarily defined according to what em—
pirical facts suggest is reasonable. If the process of filling
job vacancies from the unemployed occurs in a linear fashion then
the soclal opportunity cost of hiring additional workers at

period t can be expressed as follows:

t
(33) SOCLT = - { [ o ax —_ %(l_u)dxt]v
+ : M
‘ b} R ! SO
[ j=1dM3 z (1 u)b{det_l + Clth_l)]DG
o,k | W Q + W0
L j=1 s31° 8 st’ T 0 7 o )]

W, Q + W 0
B (L) (1-8)y, (doy 2 20— =80
b0 s0

)

t
2y (aQ,) swi* }
j=1

where v denotes the prorortion of new hires for a project that

were previouslv in a state of unemployment.

The first term of (23) indicates the value of leisure time
generated over t periods after hiring additional workers in the

base sector. Because the adjustment process for the filling of



vacancies from the unemployed is assumed to occur in a linear
fashion, the portion of leisure time is measured by } (l—u)(dxt)v
a1d should he deducted. All the subsequently created job vacan-
cies are filled by the end of the same periocd in which they are
Created: thus, 1 (luu)dxt jobs are on average not filled during
that period. 1In other words, if at the beginning of a period
the proportion of the workers hired from other jobs is (1-u) but
by the end of this period all the positions are filled by those
who were uncmployed at the beginning of the pericd, then on
average the number of job vacancies created by hiring workers
for the new jobs is 4 (l-u} times the number of new Jjobs filled.
The second item measures the social opportunity cost of migrants
where the rate of migration has been adjusted for the fact that
unfilled job vacancies will slow down the migration response in
tth period. The third and fourth items measure the increase

of employment in the secondary sectors and the foregone output
in both the base and secondary sectors due to the bidding away
of workers from these sectors. The last item is the floregone

product of the migrants directly hired from other regions.

IV, Empirical &nalysis

In this section we apply the models developed above to the
case of the Cawve Breton Island labour market to measure the
gocial opportunity cost of labour and the labour externality
assoclated with hoth a decline and an increase in bhase sector
activity. A comparison is made of the social costs of elimina-
ting (or creating) permanent and temporary jobs in the base

sector.

A. Nature of Tabour Market in Cape Breton Island

The Cape Breton Island labour market has been known for its
high unemployment rate and large migration flows. People have
moved away in search of work and often return i1f employment oppor-
tunities becdme avalilable in the region or if they have been unsuc-

cessful in obtaining desirable employment elsewhere. A sizable



- 138 -

tvo-way migration flow has existed for years between this slow
14

growth region and the rest of the country.

One of the most important factors in the Cape Breton labour
market 1s the expected duration of unemployment in the temporary
sector which determines the potential level of migration. In

his empirical estimation the temporary labour force is defined
as those who have experienced some unemployment over a period

of 30 months. Using a ten percent sample of all the individuals
who claimed unemployment insurance at least once in Cape Breton
Island during the period July 1972 to December 1974, the expected
duration of unemployment in the temporary sector is estimated

bv a probit analysis and found to be about 39.4 weeks when the

total unemployment rate i1s 11.22 percent.15

This expected dura-
tion of unemployment avpears substantially higher than the averase
duration of unemployment insurance claims (23.6 weeks).l6 Hence
unemployed workers in Cape Breton Island are expected to spend

60 percent of their unemploved time collecting unemployment insu-

rance payments (i.e., £ = .60).

On the other hand, the experienced unemployed workers in Cape
Breton Island has 1.5 periods of unempleoyment over the 2.5 vears
from July 1972 to December 1974.17 This suggests that the exper, -
enced unemployed workers spent about 54 percent of their time in

working and 46 vercent in not working (i.e., P = .54},

The total labour force in Cape Breton Island was about 55,320
persons in January 1976 which can be broken down intoe 25,707 in
the base sector and 29,613 in the secondary sector.18 The total
number of workers who experienced unemployment was estimated to
Lo approximately 33,430 persons which can also he brokon down
into 16,706 persons in the base sector and 16,724 persons in the
secondary sector. Because the proportion of time these people
spent employed is only 54 percent, the total jobs available be-
come 9,021 man-vears in the base sector and 9,031 man years in the

secondary sector.
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The amount of permanent employment,obtained by substracting
the temporary labour force from the total labour force, is equal
to 9,001 man-years in the base sector and 12,889 man-years in the
secondary sector. The total jobs available on Cape Breton Island
therefore is equal to 39,942 man-years which consists of 18,022
in the base sector and 21,920 in the secondary sector. Thus

Bp = .499, BT = 501, Sp = ,588, and ST = .412.

From the same ten percent sample of unemployed workers in
Cape Breton Island, the weekly earnings were found to be about
$147 in 1976 dollars for those working in the base sector and
$139 for those in the secondary sector.19 The average pcersonal
income tax rate for Cape Breton Island is approximately 12 per-

cent.20

The long run income multiplier has been estimated at 1.52
for Cape Breton Island.Zl The cumulative effect of indirect impact
over time on the region is assumed to be 70 percent, 85 percent,
95 percent for the first three periods and 100 percent for the

following time periods.

B. Simulation of Model: (1) Decline in Base Sector Activity.

Suppose there are two employers in Cape Breton Island, the
permanent/temporary employment ratios associated with these firms
are 80/20 for case A and 20/80 for case B. Both companies have
the same capital/labour income ratio in Nova Scotia as a whole,
1.e., 30/70. Assume that either company employs 1,000 man-year
jobs and they will be phased out over three years. The propor-
tions of workers to be released through time will be 50 percent,
25 percent and 25 percent each year beginning in year one. The
workers affected could be expected to receive unemployment insu-
rance henefits of $100 per week instead of a previous wage rate
of $150 per week. The impact of either case on the economy of
Cape Breton Island can be obtained by solving the system of
equations (13)-(17) where the migration adjustment to temporary

: . 22
unemployment rate is assumed to be moderate (b = .50) and the



long-run unemployment rate in the temporary sector is about ,46.

Table 2 presents the impact of the company's closure on the
Cape Breton Island economy. Total out-migration over the .5
vears would involwve 2,536 workers for case A and 3,251 workers
for case B. There are more migrants in case B because this case

has a greater proportion of temporary jobs being eliminated.

The total reduction in man-years of employment in the secon-
dary sector over 25 years would also be higher for case B than
for case A (1,173 versus 1,019 man-years). This is because more
migrants in the former case take their earxrnings and transfer
payments away with them and subsequently cause a further reduc-—

tion in spending in the local economy.

It should be noted that the number of unemployed workers on
Cape Breton Island would first Llncrease substantially as a result
of workers being laid-off and then will start to decline because
of out-migration. TIn the final equilibrium the number of unem-
ployed workers in Cape Breton will be smaller than before the
company was closed. When compared to the initial situation it
is interesting to see that the overall unemployment rate in the
final equilibrium for the region will be highex (28.2 percent)
for case A where the ratio of permanent to temporary jobs being
eliminated is 80/20, and lower (27.5 percent) for case B where
the ratio of permanent/temporary Jjobs is 20/80. This suggasts
that destroving permanent Jjobs in the companies will make the
overall unemployment in the labour market worse than if a greater

proportion of the jobs destroyed are of a temporary nature.

To estimate the social opportunity cost of jobs lost hy Lhe
company's closure, the value of leisure time (V) and the social
apportunity cost of a migrant GOCM)must be calcoulated. Acocording
to (6), the variables of ﬁ,ﬁ,ﬁ,f and t for migrants wust first Lo
estimated. We found that the weighted average of wage rates for
migrants in the destination areas is ahout 13 percent higher than

3

that in Cape Breton Island? t is therefore expected to be



TABLE 2

ECONOMEC EMPACT OF DESTROYING JOBS ON CAPE BRETON ISLAND
WITH ALTERNATIVE ASSUMPTIONS ON EMPLOYMENT STRUCTURES

Initial Final State*
State
A B
Total Labour Force 55,320 52,788 52,074
Permanant Sector: Jobs 21,890 20,490 21,000
Tenrporary Sector:
Individuals 33,430 32,298 31,075
Jobs 18,052 17,432 16,769
Unerployed Workers 15,378 14,866 14,306 |
Unemployment Rate 46.0% 46.0% 46.0%
Total Unemplovment Rate 27.8% 28.2% 27.5%
Reduction of Jobs in - 1,019 1,173
Secondary Sactor
OutﬂMigrants - 2,536 3,251

* A indicates the company associated with 80/20 permanent/
temporary employment ratio.

B indicates the company associated with 20,80 permanent/
temporary employment ratio.

higher in the destination areas and is assumed to be

15 percent for this study. L would bo 77 percent if the rela-
tionship between the proportion of time the temporary work force
spends out of employment and the total unemployment rate is fixed
in all regions. Since migrants face a lower unemplovment rate ir
receiving regions, they are expected te have a lower duration of
uremployment and, therefore, f must be higher than that in Cape

BEreton Island and is assumed to he .80.



Wage rates in Cape Breton Island do not seem to be deter-
mined in a competitive manner and appear to he higher than
the wage rate that would bring about a competitive eguilibrium.
The regulated wage rates are assumed to be 1/3 higher than
what the competitive wage rate would be, hence P is set equal
to 4/3 in the study. Substituting the wvalue of variables into
(3) and (6) yields V, = $45.3,V_ = $42.6, socg = $109.3 and
SOCS = $103.4 per week.

The total social opportunity cost of 1,000 jobs eventually
destroved as a result of the company's closure is computed
according to (18) and shown in Table 3. The SOCL and the ratio
of the S0OCL to the wage bill of the company are rising at a
degreasing rate over time because the laid off workers are be-
coming migrants and now have a greater social opportunity cost
than when they were idle in Cape Breton. However, it takes abouc
elight yvears for the social opportunity cost of released workers
for case A to reach 50 percent of what the company's annual wage
pill would be if it were to continue operating. TFor case B, the
ratio of SOCL to the annual wage bill isg rising faster because

there are more out-migrants (see Figure 1 line SOCLB).

If the company were phased out over three years, the present
value of the net social leoss (shaded area in Figure 1) over 25
vears would account for 61 percent of the total wage bill in the
company for case A and 47 percent for case B, when a 10 percent
social discount rate ig used.24 The difference botwensn those two

arcas can be scen as the heavily shaded area in IMigure 1.

It is quite clear that the closure of a company associated
with a greater proportion of permanent employment would cost the
society more as compared to the loss of the same nunber of jobs

but associated with a higher proportion of temporary employment.
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TABLE 3

SOUTIAL OPPORTUNITY COST OF LABOUR AND EXTERNALITY
IT JOBS DESTROYED IN CAPE BRETON TSLAND

(Millions of Dollars in Price Level of Year 1)

Year SOCL. ($) SOCL/Wage
A B A B
- L .34 .34 .09 .09
2 .88 1.05 .15 .18
3 1.54 1.92 20 .25
4 2.15 2.78 .28 .36
5 2.71 3.51 .35 .45
6 3.20 4.14 .41 .53
7 3.63 4.68 .46 .60
8 3.97 5.11 .51 .66
9 4.25 5.47 .54 .70
10 4,48 5.76 .57 .74
v g 5.13 6.59 .66 .85
20 5.37 6.920 .69 .B8
55 5.46 7.01 .70 .90

Calculation of Labour Externality (Years 1 - 25)

A B
Net Present Value of Wage Bill ($) 65.13 65,172
Net Present Value of Externality (loss $) 39.81 30.76
Externality as % of Wage Bill 61% 47%
- §
A
; T
- dfﬂ_,,zif:— SOCL;
|| EXTERNALITY == : E
- B 7-50CL,
WAGE BILL panupzey 3 | !
FOR PROJECT 17 I : ! !
7 I ! i 5
§7 | i ! |
' : | | E
/ | | E |
: i ' .
i 10 15 20 25 (Yoars
Figure 1
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C. Simulation of Model: (2) Increase in RPase Sector Activity

In this case we assume that two companies had been proposed
to start operation in Cape Breton Island and each would create
1,000 man-years of employment. Of these 1,000 man-years 50 per-
cent would begin immediately while another 25 percent will follow
one vear later and the remaining 25 percent will follow the next
year. The permanent/temporary employment ratios associated with
these companies are 80/20 for case A and 20/80 for case B. The
assumptions on the average wage rate and capital/labour income
ratio in the companies and the in-migration response are the same
as the case of a decline examined previously.25

The effects on the creation of employment in either case on
the economy of Cape Breton Island are shown in Table 4. The total
induced in-migrants over 25 years would be 2,549 workers for casec
A and 3,263 workers for case B, in either case a great proporticr

of migrants would move in the first four years.

The total increase in man-year jobs in the secondary sector
over 25 years would be 1,033 for case A and 1,187 for case B. Of
these man-years, about 49 percent and 45 percent for case A and
B respectively would take place in the first three years hecause
of two factors. First, there is a substantial increase in the
number of workers being hired and they will have increased incomes
to be spent in the region because the wages paid to the new emplov-
ees of the company are larger than the income they previously re-
ceived through unemployment benefits. Secondly, there is an in-
crease in capital income alloted to the local residents in those
years. However, the size of the positive impact on - secondary
sector would slart to decline from the Fourth year onwards since

the only stimulus is the migration cffect on the economy.

The number of unemployed workers in Cape Breton Island drops
considerably right after the company beging to overate and then

gradually rises over time to as much as 15,894 persons for case &

and 16,454 persons for case B by year 25, which are even higher



TABLE 4

ECONOMIC TMPACT OF CREATING JOBS ON CAPE BRETON ISLAND
WITH ALTERMATIVE ASSUMPTIONS ON EMPLOYMENT STRUCTURES

Initial Final State#®
State
A B
Total Labour Force 55,320 57,851 58,565
Permanent Sector: Jobs 21,890 23,280 22,770
Temporary Sector:
Individuals 33,430 34,571 35,795
Jobs 18,052 18,6748 19,341
Unemployed Workers 15,378 - 15,8494 16,454
Unemployment Rate 46.0% 46.0% 46.0%
Total Unemployment Rate 27.8% 27.5% 28.1%
Increase of Jobg in - 1,033 1,187
Secondary Sector

In—-Migrants - 2,549 3,263 ‘

terporary employment ratio.

B indicates the company associated with 20/80 permanent/

*
A indicates the company associated with 80/20 permanent/
temporary employment ratio.

than the situation before jobs were created. The ilncrease in
unemployment workers takes place becausce the induced in-migrants
are added to the temporary work force thus dyiving up the average
duration of unemployment. The total unemployment rate in the
final eguilibrium would become lower for case A (27.5 percent)
and higher for case B (28.1 percent) relative to the initial

situation.

In the case of created jobs, it is impossible to identify

|
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whether unemployed workers are hired from either the base or
secondary sector. Nor can we distinguish between migrants coming
to either the base or secondary sector. If R =4/3, the average
value of leisure time per person across sectors on Cape Breton
Island is equal to $43.9 per week in January 1976 dollars and
the social opportunity cost of each migrant is approximately
$106 per week.

If the proportion of people hired directly from the unemploy-
ment (u) is equal to .5, the social opportunity cost of hiring
1,000 man-years in period t can be calculated according to (23)

and show in Table 5. The ratios of SOCL to the annual wage bill

TABLE 5

SOCIAL OPPORTUNITY COST OF LABOUR AND EXTERNALITY
IF JOBS CREATED IN CAPE BRETON ISLAND

(Millions of Dollars in Price Level of Year 1)

Year SOCIL (%) SOCL/Wage
A B A B
1 l.16 1.16 .30 .30
2 l.92 2.14 .33 .37
3 2.45 2.91 .31 .37
4 2.71 3.43 .35 .44
5 2.99 3.88 .38 .50
6 3.41 4,43 .44 .57
7 3.78 4.89 .49 .63
8 4.08 5.28 .52 .68
9 4.33 5.59 .56 .12
10 4,54 5.85 .58 .75
15 5.12 6.59 .66 .85
20 5.33 6.86 .68 .88
25 5.41 6.96 .69 .89
Calculation of TLabour Fxrternality (Years 1 - 25)
A B
Net Present Value of Wage Bill (%) 65.13 65.13
Net Present Value of Fxternality (Gain$) . 26,39 26.93
Externality as % of Wage Bill 56% 41%




paid by the company are increasing over time and remain constant
at approximately 69 percent for case A and 89 percent for case B
from the year 25 onward. The net social benefits attributable to
the creation of jobs would account for 56 percent of the company's
total vage bill forx case A and 41 percent for case B. It is clear
that the higher the proportion of permanent employment jobs cre-

ated, the greater are the beneficial labour externalities.

V. Conclusions

In this paper, the theoretical framework of a dynamic labour
nodel for the slow growth region has been developed to evaluate
the full economic impact of eliminating and creating jobs in the
area. The model allows for interaction between the regicnal
labour markets of a country, which incorporates not only the di-
rect and indirect effects but alsc the migration effects on the
region over time. The social opportunity cost of labour is then
measured by summing the value of incremental leisure time received
by unemployed workers, the social opportunity cost of all mi-
grants, and the gross change of foregone output in the secondary

gectors.

A distinction in the labour market is drawn between perma-
nent and temporary employment. This is the significant departure
from the traditional view on migration. In this model it is the
Laemployment experience and the earnings of the temporary labour
force rather than the general unemployment rate and income of the
region that are the relevant variables in determining migration
decision and also in the measurement of the social opportunity
cost of induccd migrants. The social opportunity cost of £illing
a permanent job for one year is egual to the socilal oppor tunity
cost of one migrant for one year. But the creation of an addi-
tional temporary man-year of employment would result in more than
one migrant's social opportunity cost because additional migrants

are induced to the region.
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The Cape Breton Island labour market has been examined and
found that during the period of July 1972 to December 1974, the
expected duration of unemployment was about 39.4 weeks, which
is much longer than the duration of unemployment insurance claims
(23.6 weeks). Since the unemployed workers experienced 1.5 periods
of unemwloyment over 2.5 years, the unemployment rate in the ten-
porary sector would be as high as 46 percent which is much higher

than the general unemployment rate of the region.

- This model has been applied to examples of eliminating and

. creating jobs in Cape Breton Island to measure the social op-
portunity cost of labour. A comparison is made of the social
cost as a result of the change in jobs associated with various
employment structures. We have shown that the elimination of

' jobs associated with a greater proportion of permanent employment
would cost the society more than ‘jobs associated with a greater
proportion of temporary employment. By the same token, the
higher the proportion of permanent jobs created, the greater are

the net benefits recelved by the society.

“a
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FOOTNOTES

&

The authors have benefitted greatly from working closely
with John Evans, Arnold C. Harberger, Harvey Schwartz, and
Donald G. Tate. The work reported in this paper builds on
the theoretical and empirical research prev1ously completed
by these individuals. Needless to say, the opinions expressed
in this paper and any errors that remain are the responsibility
of the authors alone.

See, e.g., T.J. Courchene, "Interprovincial Migration and
FEconomic Adjustment"”, Canadian Journal of Economics, (November
1970}; J. vanderkamp, "Migration Flows, Their Determinants and

Effects of Return Migration", Journal of Political Economy,
{Sept./Oct. 1971}.

2A.C.Harberger, "On Measuring the Socilal Opportunity Cost

of Labour", in Project Evaluation, (London and Basingstoke:
The M:zc¢Millan Press Ltd., 1972), Chap.7; and G.P. Jenkins and
C. Montmarquette,"The Social Opportunity Cost of Displaced
Workers", a paper presented at the Canadian Economics Assocla-
tion, Quebec City, {June 1876).

3J. Howe, K. Monds, and J. Evans, "On Estimating the Socia’l

Opportunity Cost of Labour for a Hydro Electric Project in a
Remote Construction Site and for Alternative Generation Facili-
ties Near the Metropolis", a paper prepared for the Department
of Industry, Trade and Commerce, Government of Canada, (March
1975) .

4rne theory of the role of unemployment in controlling migoa=-
tion flows has been applied by J.R. Harris and M.P. Todaro,
"Migracion, Unemployvment and Development: A Two Sector Analysis"
American Economic Review, (March 1970); and A.C. Harberger,
op. cit. ‘

-
JFor the migration analysis, it is the average personal
income tax rate that is relevant because the decision to migrat=z
is a function of the annual net of tax wages in the two areas

not the net of tax wage rate on the marginal hours or weeks
worked in the area.

An alternative derivation for socilal ovportunity cost
of retaining a migrant which gives the same final result is
the sum of the following items:

(1) social opportunity cost of labour in the slow growth region
if no migration exists:
PW + (1-P)V or

pw + (—BEY 16y (1-p)



(ii) net increase of income tax collections to society from a’
relocation in the high income area:

PWT - PWt

(iii) saving of unemployment insurance payments to the soclety
§ from the movement to the high income area: '

(1-P) fU(l-t) - (1-B)F0(1-%)

7
' In this analysis we assume that the creation or elimina-
tlop 0f jobs does not alter the rate of labour force partici-
p@tlon. It is likely that the rate of labour force participa-
ticn w%ll be temporarily altered by such an action. However
to avoid unduly complicating the model we have held this '
variable constant.

8J. Vanderkamp, "The Rffect of Out-migration on Regional

Employment", Canadian Journal of Beonomics, (November 1970).

9The proportion of time a temporarily employed person
spends in work is assumed to be the same on average in both the
base and seccndary sectors.

leAn unemployed person in Canada is gualified to receive bene-

fits if he has had eight or more weeks of insurable employment.
For a detailed information, =sce Statistics Canada, Statisvical
Report on the Operation of the Unemployment Insurance Act,
Catalogue 73-001. It has been proposed by the Department of
Finance that at least twelve weeks of insurable employment be
required before becoming eligible for unemployment benefits.

liIf the migrant was not previously unemployed, nig job

would be filled by other employees or conseguently by unemploy 4.
The local income would be eventually reducced by unenmploynent
insurance payment.

12The long run income multiplier can he measured by the ratio

of the total regional income to the base sector income alloted
to the residents of the region. The latter includes the income
earned by the owners of factors of production in the base sector
plus all government transfer payments which are income flows
determined exogenously with respect to the region.

l3All out migration that is caused by unemployment conditions
is assumed to occur from the temporary secter's labour force.
If a person migrates directly from the permanent sector, his
job is assumed to be filled by a member of the temporary sector
and thus inducing an additional in-migrant into the temporary
sector.

The annual flow of working age migrants has been equal to
approximately five to ten percent of the total labonr forge in
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Cape Breton. Because of these large flows of migrants which
have existed for several vears, it is unlikely that inframar-
ginal rents are accruing to the people leaving Cape Breton
Island. See Statistics Canada, "Inter-country Migration Data
Base", (December 1973).

-15The probit model we used was developed by J.G. Cragg,

"Some Statistical Models for Limited Dependent Variables

with Application to the Demand for Durable Goods", Department
of Dconomics, University of British Columbia (Aug. 1968}. See,
also, A.S5. Goldberger, Econometric Theory (New York: John Wiley,
1964); J. Tobin, "Estimation of Relationships for Limited Depen-
dent Variables", Econometrica,(1958). In Capre Breton Island,
vyounger workers have a shorter duration of unemployment than

all workers. Also, male workers have aboult soven wooeks shorlbor
length of uncmployment as compared with females (36.7 weeks wvs.
43.5 weeks). For a detailled analysis, see G.P, Jenkins and

C.Y. Kuo,"The Social Cost of Filling Temporary and Permanent
Jobs; A Regional Analysis", a paper prepared for the Depart-
ment of Regional Ecconomic Expansion, Government of Canada

(April 1976}).

lBThis is because many of the recipients of unemployment
insurance benefits exhaust their insurance claims bhefore they
obtain their next jobs. The number of weeks an unemployed
worker is entitled to claim unemployment insurance benefits
depends upon the insured weeks, national unemployment rate,
regional unemployment rate the individual lives, etc. See
Statistics Canada, Statistical Report on the Operation of the
Unempioyment Insurance Act, Catalogue 73-001.

17
Tn the same period, experienced unemployed male workers

claimed 1.6 times of unemployment insurance benefits while
1.3 times for females.

18

The current labour force in Cape Breton Island is likely
to be the same as that in 1971 because the population in the
region has not grown much during the past five years and if
the labour force participation rate is assumed to he constant.
See B.M. Selig and A. Harvey, "Nova Scotia Population Projec-
Liong, 1972 - 81", Institute of Public Affairs, Dalhousie Uni-
versity (November 1974). For the breakdown of the labour force
into the base and secondary sectors, see H. Schwartz, "The Long-
Run Employment Multiplier for Cape Breton County", a paper prepa-
red tor the Department of Regional Economic Expansion, Government
of Canada (January 1976).

19
These estimates are slightly understated because approxima-
tely »i=n nercent of the sample had actually earned at least
the maximum insured earnings, but only the maximum insured earn-
ings were recorded. The maximum weekly insurable earnings were



$150 in 1972, $160 in 1973, $170 in 1974, $185 in 1975 and
$200 in 1976.

20 .
for Nova Scotla as a whole, the average personal income
tax rate was 11.65% in 1973.

21
“The formula to calculate the multiplier is:

W, (1-t) 0
o - 2 l-P -
b I, * Wbe(l t) + £(35) (1-t) (U, BQ + U 5.0.) + G

k= 1+

where G is government transfer payments other than unemployment
henefits which is about 25% of labour income; I, is the capital
income in the base sector which can be measured by assuming
30/70 capital/labour income ratio; and gp 1% assumed as .5 for
the study. See H. Schwartz,"Estimating Capital's Share and
Labour's Share of Nova Scotia Income", a paper prepared for the
bepartment of Regional Economic Expansion, Government of Canada,
(February 1976) ., '

22
See K.S. Wood and H. Verge,"A Study of the Problems of

Certain Cape Breton Communities", Institute of Public Affairs
Dalhousie University (1966). This study showed that a substan-
tial proportion of migrants moved over a period of two vears imme-
diately following the closure of several large coal amines in the
area.

3This figure was cobtained by the weighted weekly wage rate
of all migrants in the receiving areas over the wage rate in
Nova Scotia, The distribution of the male working age out-
migrants from Cape Breton Island over the period 1966 - 71 was
46.37% to Ontario, 31.86% to oOther parts of Nova Scotia, 5.21%
to New Brunswick, 4.49% to Newfoundland, 4.37% to Quebec, 2.90%
to Alberta, 2.63% to British Columbia, 1.06% to Manitoba, 0.75%
to Prince Edward Island, and 0.36% to Saskatchewan.

24 . .
G.P., Jenkins, "Analysis of Rate of Return from Capital in

Cana@a”, an unpublished Ph.D. dissertation submitted to the Uni-
versity of Chicago (December 1972).

25

In the example, we assume that no directly imported man-
power arc needced for both cases A and B. Uowever, if five percent
of the total required manpower are assumed to be directly importad,
the social opportunity cost of labour would be larger and hence
the labour externalities become lower (54 percent of the companv's
wage bill for case A and 40 percent for case B) as compared with
the example given in the text.
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