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LABOUR MIGRATION IN A MODEL OF
NORTH- SOUTH TRADE

%
Ian Wooton

Abstract

A dynamic general equilibrium model of the world economy
is adopted to examine the benefits and drawbacks of labour mi-
gration to each of the participating regions. It is demonstrated
that, especially in the long term, the migration of workers may
be mutually beneficial: the region of immigration making pro-
duction gains, while that of emigration perceives a higher demand
for its products. In contrast to previous results, it is shown
that no immigration limits would be imposed even if migrants'
incomes were taxed and, indeed, differentiated payments to immi-

grants is sub-optimal.
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There has recently been considerable discussion of the impact of
factor migration on trading economies. [See, in particular, Ramaswami
(1968) and the symposium issue of the Journal of International Economics
(1983).] 1In the framework of the Heckscher-Ohlin model it is well known
that free trade will result in factor-price equalization. There is then
absolutely no incentive for factors of either country to migrate to the
other. In such a model the two countries are identical in every respect
except that they may have different endowments of labour and capital. This
assumption may be appropriate for the discussion of trade between similarly
advanced economies but appears less satisfactory if the focus of analysis
is trade between less-developed primary producers, commonly termed the "South",
and the industrialized world, the "North".

A distinguishing characteristic between the two regions is taken to
be the elasticity of labour supply: labour in the North being in considerably
less elastic supply than the southern labour supply. A polar assumption is
made that, instead of both regions having completely inelastic supplies of
labour, one region has a perfectly elastic and the other a perfectly inelastic
labour supply. Thus the North employs its entire labour force while the
South, due to its overwhelmingly large population, can employ only part of its
labour force in the tradiﬁg sector.

The South may also be characterized as being dependent on the producers
inhthe North for the capital used in the production process. Southern exports
would then be composed of consumption goods while those of the North would

include both capital and consumption goods.



Several European nations, notably West Germany and Switzerland, have
taken advantage of the availability of southern labour and have permitted
workers to immigrate temporarily. The purpose of this paper is to use a
model which embraces these characteristics of North-South trade to deter-
mine the benefits, or otherwise, to each region of this controlled labour
migration.1

The rest of the paper is as follows. Section 2 develops a dynamic
model of labour migration and trade between the North and the South. Appro-
priate measures of each region's welfare are proposed. Section 3 considers
the consequences of liberalization of migration quotas and shows that both
regions may benefit. The optimal migration quotas are discussed. The impact
of taxation of migrants' incomes is dealt with in Section 4. A summary of
the results and their relation to the literature is presented in the concluding

section.

2. A Model of Migration and North-South Trade

The structure of the model is derived from that of Findlay (1980a).
The services of the entire stocks of capital (K) and labour (L) of the North (N)
are employed in the production of a manufactured good (M) which may be used
for either consumption or investment :

1 = q(k,) @)
where kM is the capital-labour ratio in manufacturing and q is the output of
manufactures per worker. The production function is assumed to conform to
the Inada conditions.

The wage rate in the North is equal to the marginal product of labour

in manufacturing,

Hy = alk) - q’ (ks @)



while the rental on capital is equal to its marginal product,

Ty = Q'(kM) ()
The labour force grows at an exogenocusly given rate (n):

Ly = L exp(at). %)
In the steady-state, the rate of growth of the northern economy must be n.

The North permits some southern natives (Lb) to be temporary workers
in manufacturing. These "gastarbeiters" do not displace any northerners
but, instead, are additions to the northern force and are paid the same real
wage, which is assumed to be greatern than the souther wage.2 The level of
employment is determined by quota as a proportion of the native northern
labour force,

Lb = TLN, (5)
where 0 < 7 < @, Consequently gastarbeiter employment grows at the same
exogenous rate as the growth of the native population.

The capital-labour ratio in manufacturing (kM) is clearly less than the

quantity of capital owned by each northern citizen (kN) because employment

in the North exceeds the native population:

kM=LNKELG=(1§§)LN=1§NT (6)

Per capita income of northerners is the sum of the rentals on the
services of those factors owned by them:
Yy =t e 7
A constant proportion (S) of northern income is saved through purchases of
manufactures as additions to the capital stock. Gastarbeiters, owning none
of the capital stock, are paid the marginal product of their labour, the real
wage,

Vo = Wy (8)
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Of this, the immigrant remits a fixed proportion (r) to his native region
where it is consumed, the total transfer amounting to
R = ryGL . )

Both native northerner and gastarbeiter divide their consumption
expenditures between manufactures and primary product. The total northern
demand for imports of primary product is a function of the consumption
expenditures made by natives and immigrants and of the terms of trade ®),
manufactures per unit of primary product:

Iy = ml®, @~ &)y L + (e, (L-r)y IL,, (10)
where m[ ] and EI ] are the per capital import demands of natives and
gastarbeiters, respectively. It is assumed that the partial derivatives
conform to

m sy <0 <my,m,
and that the income elasticities of import demand are unity.

The modern sector of the South (8) produces, according to the usual
assumptions, a purely consumption-oriented primary good (P):

1= 0(k,), 1)

where kP is the capital-labour ratio in primary production and Il is output
per worker. This product may be consumed domestically or traded with the
North in return for manufactured goods for consumption or investment. In the
hinterland of the South there is a much larger traditional sector producing
non-traded goods, which provides work for all labour not employed in primary
production. In such a structure labour is in nearly perfectly elaétic supply
in the modern sector at the given real wage of the hinterland.3 Labour is
employed in primary production to the point at which the wage equals its

marginal product:
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Wo = M(ky) - T (kP)kP (12)
This determines an unique capital-labour ratio (Ef) for primary production.
The rental rate in the modern sector is

~ = Y 4 ~

rg I (kP). (13)
The per capita income of the South's modern sector is the sum of domestic

output and remittances from abroad:

¥ = H(kP) + R/GLS (14)

where LS, domestic employment in the modern sector, is determined by the
existing capital stock and ﬁi. The capital stock is augmented by saving out
of profits at a constant rate (o). This is traded for manufactures which
are used as investment goods. Given that the terms of trade are 6, the rate

of profit in primary production is

The common rate of growth of capital, domestic income, and domestic employment
is therefore
g =0y . ' (16)
Southern import demand consists of demands for manufactured goods for
both investment and consumption. Consumption demand for manufactures is a
function of the consumption expenditure of southermers and of the terms of
trade C%). The per capita expenditure on consumption is per capita income

less per capita saving:

eg = Y - UrSkP 7)
Thus the demand for imports of manufactures is
Gl g 1
= {06 K, + ulgregllig (8)

Ig = iglg

where p[ ] is the per capita consumption demand. It is assumed that
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pl <0< by and that the income elasticity of consumption demand is unity.
In the absence of international capital movements, trade and transfers

must be balanced such that

8I_ = 1I_ - R. (19)

At any instant, with a given labour-migration quota, the capital stocks of
the two regions and the northern labour force are fully determined. The
capital-labour ratio in primary production is known, and so also is the
level of southern employment. Therefore the terms of trade shall adjust to
any disturbances to maintain trade balance in the short run. Substituting
for IN’ IS and R and letting A = LS/LN’ the ratio of native workforces in
the two regions, an implicit expression for the terms of trade at any
instant may be derived:

Xp[%,esl - Ty,

0 = — — (20)
m[e,(1~8)yN] + Tm[e,(l-r)yG] - olrskp

In the long run, a necessary condition for a steady-state equilibrium

is that the growth rates of the North and South are equal. Thus:

The steady-state terms of trade are clearly

0% = 2 | (21)

r~

S
The long-run value of kN(k§) that corresponds to a growth rate of n and

quota T is implicitly derived from:
ky = By = gy = 0

= sys = nk§ (22)
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Corresponding to k; and T are the steady-state values of kM, Yy and Yo
In the steady state, the only variable not fully determined is the relative
size of one trading sector to the other. As the size of northern labour
force is exogenously determined southern employment, and hence the scale of
production in the South's trading sector, must adjust to maintain balanced
trade in the long run. The steady-state value of A is therefore implicitly
determined by the steady-state form of equation (20), which may be rearranged
as:

0+{m[0%, (1- s)y;] + TR[0%, (L-r )y;]} + r‘ry;

A% = (23)

1 % ~

In the succeeding sections of this paper, the consequences of increasing
the quota on southern labour migration are discussed. Appropriate indicators
of the welfare of each region are needed. As the immigration policies cannot
affect the employment of northern natives, their per capita income is used as
a measure of the North's welfare. The level of employment is endogenous in
the modern sector of the South and the incomes of its workers are composed
of their (fixed) wages and their share of the gastarbeiters' remittances. As
a result, the welfare measure adopted must take into account both the level
of employment in the South relative to that of northern natives and the per
capita incomes of those employed. Meeting these criteria is southern national
income per northerner:

yg = AY (24)

In order to investigate the benefits of a gastarbeiter program the

effects of increasing the migration quota are examined to determine the initial

impact and the new steady-state.
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3. An Increase in the Labour Migration Quota

The per capita income of the gastarbeiters falls initially because

an increase in the intensity of labour in production, with a fixed capital

stock, depresses the real wage

dy v
|, TTHT R T <0 25)

Ky

Although northern wage income is similarly depressed, the rise in the pro-

ductivity of capital more than compensates,

dyN =T 2
ar kg STr iy (g >0 (26)

This is shown in Figure 1. With immigration quota Ty the northerners receive

a product equal to A + B + C + D while the gastarbeiters receive E + F,
representing a per capita wage of Yg1° A higher quota of Ty yields
A+B+C+D+E+G for the natives and F + H for the immigrants. If H> E
the total product of southern labour in the North increases. Northern income
in terms of domestic product has risen. The behaviour of the terms of trade
has to be examined before the welfare implications can be determined.

In the short run capital stocks cannot adjust to the new steady-state
levels which are implied by greater migration. As internationmal payments must
constantly be in balance, the terms of trade will adjust in response to any

change in labour migration,

%y ~ ] dy
de _ ®m, (1- s)a';'IlI + {fm,(1-r) + 1 - _eZ)}{T dT_G +y,)

dar dig o
Mg - (ml0,A-s)y J-T) + Tm[e, (1-r)y 1 (-]

27)

~
where T and 1 are the price elasticities of northern natives and gastarbeiters,

respectively. The numerator is positive if total gastarbeiter income rises with



the increased migration and may still be greater than zero if their income
falls, due to the increased northern income. The first term of the denomi-
nator is positive if the change in southern import demand due to the price
effect of a change in the terms of trade is greater than the change in
demand induced by the reduction in value of gastarbeiter remittances. If
those living in the North have sufficiently elastic demands for imports

of primary products then the entire denominator is positive. Thus an
increase in the migration quota which results in higher total gastarbeiter
income will inducé an improvement in the terms of trade in the South, if the
demand for primary products is relatively elastic. This is an intuitive
result--a larger labour force produces more manufactures which aré traded
for the same output of primary products and so the relative price of manu-
factures falls.

Short of adopting a policy which changes the natural growth rate of its
labour force, the North is unable to affect the steady-state terms of trade.
The lasting impact of labour immigration will be on capital accumulation. In
the long run, northern savings must be just sufficient to equip each new
member of the labour force with the steady-state quantity of capital. 1In order
to determine how the capital holdings of northerners are affected by changes

in the quota, equation (22) is differentiated with respect to T:

* -T *2 4, *
d Tars S q (k)
Ky ey S 9 Oy 28)

Tn sld g + g K a7 Og)

The numerator is positive. If the capital accumulation process is stable then,

*
in the region of the steady-state capital-labour ration, kN’ the denominator
must also be positive. The quantity of capital owned by each native of the North

rises when the immigration quota is raised. Now,
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%
dyN 0 d *
I "SI (29)

and so the long-run per capita income of northerners is an increasing
function of the labour immigration quota. The North undoubtedly gains from
increased immigration: clearly free mobility of labour would yield the
greatest benefit.4

The change in the capital-labour ratio in manufacturing as a result

of a change in the quota is

dk; - (1_'_,'.){3‘1 (kM) - n]kM .
dv n - s{q’ (kM) + (l-Pr) qu (k;:)}

The numerator is negative, being the difference between savings out of profits

(30)

and total investment. The capital-labour ratio in northern production declines
with increased immigration. Hence, though the per capita native holdings of
capital rise, this increase is proportionately less than the inflow of addi-

tional labour. As a result, the wage rate falls,

*
dy
Yoo v <o an

The increase in northern capital holdings means that the eventual decline in
the wage rate is less than the instantaneous fall. This is illustrated in
Figure 2. An increase in the immigration quota from T, to T, would initially
lead to a drop in the wage rate from y;i to Yoo Once capital stocks adjust
to their new steady-state level the wage rate rises to y;é. If the North
were to permit free immigration, labour would flow from the South until the
northern wage was drawn down to the prevailing southern wage.
* ~

= QW

M S (32)
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The southerners who remain in their homeland will be affected by
the immigration policies of the North in two respects. Firstly, there will
be changes in the quantity of manufactures remitted by gastarbeiters and,
secondly, the North's demand for primary products will change. Differen-

tiating the steady-state employment ratio,

* *
dy. - B dy
o -9 g+ (68, r) + 1@ - DS+ 28) -

dr [
L oM -2 e
p‘[e*’esl{l p‘[ ]e*}\* yG} + nkP

If total gastarbeiter income rises then southern employment increases relative
to the population of the North; if it should fall, the increased demand by
northerners for primary products might still result in higher employment in
primary production. Clearly the initiation of migration is beneficial to the
South. If total gastarbeiter income should fall as the quota is increased
southern employment may continue to risebut the volume of remittances will fall.

The welfare criterion of the South is to maximize national income per northerner :

*
dy* dy
~ _ d)\% *
= = @) P+ 5 +yD) (34)

The South might wish to impose an emigration quota at a level less than employ-
ment maximization.

It has been shown that the North will favour free labour mobility,
domestic income rises while the steady-state terms of trade do not change.
The South certainly gains from labour emigration but may want to restrict

it to some level less than free mobility.
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4. Optimal Migration and Income Taxation

4.1 Northern Taxation of Gastarbeiter Earnings
Suppose that the North were to tax proportionately the income of
labour in the North and redistribute the proceeds to its natives. As a

result of the taxation and transfer, ceteris paribus, the per capita

income of northerners will rise while that of gastarbeiters will fall.

In Ramaswami's (1968) discussion of factor mobility, it was noted that
the optimal migration policy in the face of taxation would not be free
labour immigratioﬁ, because the tax revenues ultimately fall as the
inflow of workers continues. His was, however, only a short-run analysis
which took no account of the changes in capital accumulation which occur
as a result of the policies.

Gastarbeiter net income is now the wage less tax,
S = (1-t 5
Yo ( )WN > (35)

where t is a proportional income tax. Net northern income is the sum of
rewards for capital and labour services together with the redistributed

revenues from the tax on gastarbeiter earnings:

yg= L+t bk . (36)

The immigration quota chosen by the North should maximize long-run

northern income. In the steady state

~k *
SyN = nkN . @37)
*
Differentiating ky with respect to the quota:
% k7 %2 4,k
diy  sltuy - o -l a" (o)

I n-sle’ Gg) +e (-0, a7 ag]

>0 (38)

Hence:
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n
3 >0 (39)

Northern income is an increasing function of the level of immigration. Even
when immigrant workers are taxed, the optimal policy is free mobility of
labour.

Under such a policy, workers will continue to migrate as long as
there is a difference between the net wage rates in the two regioms.
Therefore, in equilibrium,

ade - e*‘; ) (40)

Differentiating with respect to the tax rate:

%* *
dey vy
RS VR W)

The higher the tax rate, the greater the intensity of capital in production

>0 . (41)

to enable labour to be paid the same net wage as before. Using equations
(37) and (41), it can be shown that both the per capita incomes and capital
holdings of northerners in the steady state are diminished when taxes are

imposed on freely mobile labour:

*
dk dkM
N
& - a- t) an)? <o (42)
A *
dy dk
N _ n %y
it “sac <0 (43)

It is clear that it would be damaging for the North to impose any positive
rate of taxation.
This is illustrated in Figure 3. The net wage of gastarbeiters must

*nr
always be 0 w If the tax rate were raised from zero to tl’ the northern

g’

* %
steady-state capital holdings would fall from kNl to kNZ' Tax revenues
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would be accounted for by the checkered area which had been, before the
tax was imposed, part of the northern income anyway. The income lost to

the North is represented by the striped area.

4.2 Southern Taxation of Gastarbeiter Earnings
If the South were to tax its non-resident citizens' earnings and
redistribute these to residents for consumption this would, in effect,
be the same as inducing a change in the remittance parameter, r.6
With a particular quota on migration, the change in employment
in the South as a result of a change in the tax rate, r, is
* 1-@*5{+¥b

*
a” _Te ( 9 )
dr L *

N 1= 2%;;‘YG

The denominator is positive. The sign of the numerator depends on the
marginal propensities of consumption of the resident and non-resident southern
workers. The tax merely redistributes consumption expenditures from one

group of workers to another. If the latter group should have a greater
propensity to consume primary products than the former, southern employment
will increase as the tax is levied. If the consumption propensities of

both resident and non-resident southerners are the same, the tax will have

no impact on employment. The income of the South would, of course, rise

because of the tax revenues:

1f the North were following its optimal policy of free immigration
and the South were to impose a tax on its non-residents' earnings, then

this tax will cause a reduction in northern steady-state employment, because
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a higher wage will have to be paid for the gastarbeiter to receive the
same net-of-tax earnings. The impact on southern employment is
dyy by TV
¥* N * %, d1 2 G
* - —+ e — — — —
o Om@-e) g+ (8w ] +ry ) ot -5 G
dr rT_ %
ig= By % Y
s "2 4 A G

The denominator is positive. The first two terms in the numerator are
negative, reflecting the effects of the fall in northerners' incomes and
gastarbeiters' employment on the demand for primary products. The last term
is positive--sbuthern demand for primary goods rises due to the income

from tax revenues. If southern workers have similar marginal propensities
to consume then the income tax will almost certainly have a negative impact
on southern employment in primary production because of the lower northern
income. Thus, though tax revenues may have grown, the combined effects

of revenue and employment on southern national income per northerner is

uncertain.

5. Summary and Conclusions

This paper has studied the potential benefits and disadvantages
of labour migration to each of two regions in a world economy. Two strong
assumptions were adopted: firstly, that one region has a perfectly elastic
and the other a perfectly inelastic supply of labour and, secondly, that
the two regions are each specialized in their production activities. The
conduct of the labour migration process was styled upon that exercised by
post-war Western Europe--workers being permitted to work in the northern
country for fixed periods and not being allowed to permanently settle.

The instantaneous impact of a change in the quantity of migration

brings a higher per capita income to the citizens of the North, due to



16

their apprbpriation of the production surplus. The wage rate is depressed
but the northerners are compensated by a higher rate of profit. Demand
for primary products may rise and, as capital stocks and hence southern
production is fixed in the short run, this will show itself as a temporary
improvement in the terms of trade of the South.

The North is unable to induce any change in the long-run terms of
trade by its immigration policy. Prolonged immigfation does however bring
about an increase in steady-state capital holdings and thence a greater
rise in northern income than appeared initially. Consequently wage rates
partially recover from their fall and total gastarbeiter income rises.

This rise in northern earnings induces an increase in southern employment
in response to the greater demand for primary products. Therefore, at
least for initial levels of migration, the gastarbeiter program benefits
both the country of emigration and that of immigration.

The optimal immigration strategy of the North has been shown to
be one of free, unrestricted mobility with no discriminatory taxation of
gastarbeiters. Additionally, proposals that suggest the South should tax
its emigrants have been shown to be misguided, in that such taxation may
reduce foreign demand for the region's product and thereby reduce national
income.

Clearly, another strategy the North might adopt would be to permit
an outflow of capital to the South rather than an inflow of labour.
Saavedra-Rivano and Wooton (1983) discuss the different production conditions
under which the North would find one scheme more rewarding than the other.
They show however that capital mobility does not have the benign consequences
for the South that result from labour mobility. Given the choice, the South

would certainly opt for a regime of labour mobility.
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Footnotes

*
University of Western Ontario. The author wishes to thank Jagdish Bhagwati,

Ronald Findlay, James Melvin and Neantro Saavedra-Rivano for their comments and

suggestions on this paper.

1For a discussion of capital mobility, see Burgstaller and
Saavedra-Rivano (1981). Saavedra-Rivano and Wooton (1983) provide a

comparison of these two regimes of factor mobility.

2The immigrants are never permitted to settle permanently, being
returned to the South and replaced by new workers at the end of their
contracts. Consequently they acquire none of the northern capital stock

nor are their earnings ever considered as part of northern income.

3For the modern sector to face an infinitely elastic supply of
labour it is not necessary to assume that the marginal product of labour

in the hinterland is zero. On this, see Findlay (1980b).

4Under free mobility, labour movements will occur until the real
wage in the North equals that in the South. This will occur either when
the surplus labour in the South is fully employed, making both regions
"northern"; or when both regions face a perfectly elastic supply of labour,

each then being a "southern" economy.

5This is equivalent to the North discriminating against immigrant

workers in the payment of wages.

6Residents' wages may also be taxed, with the revenues redistributed

for consumption, without any change in the analysis.
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