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Abstract

In recent years a number of papers have examined the impact of inflow of
foreign capital on welfare in a trade theoretic model. Two fundamental ques -
tions have been raised in this literature. First, what is the welfare impact of
foreign capital inflow under a laissez faire regime? Second, what is the impact
of tariff induced capital inflow on welfare? In this paper we depart from the
Heckscher-Ohlin framework where there is only one representative agent whose
w e l f a re is considered. We exploit a trade theoretic framework to analyse the
impact on an inflow of foreign capital on regional welfare, in part i c u l a r,
urban and rural incomes.

The analysis is undertaken in a four goods, two region model where each
region produces and consumes its own non-traded good. Foreign capital is only
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used in the urban region and its inflow is treated initially as exogenous and
later endogenised via a movement in the terms-of-trade. An exogenous inflow of
foreign capital necessarily raises aggregate urban income irrespective of capi -
tal intensity conditions. The rural region is ‘immiserized’ by the inflow of for -
eign capital provided that the rural traded good is more capital intensive than
the rural non-traded good. In this framework rural employment always falls
and urban employment always rises. In the case where foreign capital inflow is
induced by a change in the terms-of-trade, immiserization may occur in both
regions depending on the capital intensities in all sectors. This paper highlights
the locational implication of the inflow of foreign capital. (JEL Classification:
F2, O1, R1)

I. Introduction

In recent years the impact of the inflow of foreign capital on welfare has
been examined by many authors in the context of international trade. Two
fundamental questions have been raised in this literature. First, what is the
w e l f a re impact of foreign capital inflow under a laissez faire re g i m e .1 S e c-
ond, what is the impact of a tariff induced capital inflow on welfare.2 It has
been shown that in this context capital inflow may be welfare reducing. This
paper departs from the Heckscher-Ohlin framework where there is usually
only one representative agent whose welfare is considered. There are many
instances where many agents exist in an economy and whose welfare can-
not be necessarily represented by an aggregate utility function. We utilise a
trade theoretic framework to analyse the impact of an inflow of foreign capi-
tal on regional welfare, in particular, urban and rural incomes. This distinc-

1. A large number of papers have been written on these issues. For example, Beladi
and Marjit [1992], Bhagwati and Brecher [1981], Brecher and Diaz-Alejandro [1987],
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tion between rural and urban incomes is important in policy making in
many countries.3

The urban and rural regions are distinguished from each other in terms
of both production and consumption. Two goods are produced in each
region. The urban sector produces an importable good and an urban non-
traded good. This non-traded commodity is not consumed by the rural pop-
ulation. The rural region produces the exportable good and a rural non-trad-
ed good which is not consumed by the urban population. The representative
consumer in the urban and rural regions thus consume a different bundle of
goods: the urban agent consumes two traded and the urban non-traded
goods while the rural agent consumes the same traded goods and the rural
non-traded good.4 Urban non-traded goods are mainly consumed by the
urban population.

Several interesting results re g a rding the interrelationship between fore i g n
capital and regional incomes are obtained. First, it is established that fore i g n
capital inflow (both exogenous and endogenous) necessarily ‘immiserizes’
the rural region provided that the production of the importable good is more
capital intensive than the urban non-traded good. The urban region necessar-
ily gains from an inflow of exogenous foreign capital in aggregate terms but
not necessarily in per capita terms under the same capital intensity condi-
tion. However, the urban region may gain or lose both aggregate and per
capita real income as a consequence of endogenous capital inflow induced by
a change in the terms-of-trade. We also show that both regions may be
‘immiserized’ by an endogenous inflow of capital. These results extend the
t h e o ry of immiserizing growth and foreign capital to regional economics.5

II. A Trade Model for Regional Analysis with Foreign Capital
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returns to factors. The goods XU and XN are produced in the urban region
with the help of region specific capital (domestic and foreign) and labour.
The commodity, XU, is traded both domestically and internationally while
good, XN, (the non-traded good) is produced and consumed in the urban
region only. The employment structure for the urban area is given below:

(1)

(2)

where K _d
U denotes the inelastic supply of region specific domestic capital, KF

the supply of foreign capital and EU the endogenously determined aggre-
gate urban employment. The terms aij’s are the variable input coefficients
and are functions of factor prices as shown below:

aij = aij [w, r]   [i = K, L, j = U, N] (3)

The terms w and r denote the wage rate and rental on domestic and foreign
capital.

The competitive pricing equations for the urban region are:

aLUw + aKUr = PU (4)

aLNw + aKNr = PN (5)

where, PU, is the exogenously given relative price of the urban traded good,
PN, the endogenously determined relative price of the urban non-traded
good.

The market for urban non-traded good clears locally in the urban region
only. Hence demand equals supply:

DN[PU, PN, I U] = XN (6)

aKU XU + aKN XN = K U
d + K F

aLU XU + aLN XN = EU
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this price is used as the numeraire for the model.
In the rural region the goods Xr and XNr are produced with the region spe-

cific rural capital and labour with neoclassical production factors which pos-
sess constant returns to scale and diminishing return to factors. The com-
modity, Xr, is traded both domestically and internationally. The employment
structure for the rural region is given below:

aKrXr + aKNrXNr = K_ R (8)

aLrXr + aLNrXNr = ER (9)

where K_R is the inelastically supplied quantity of rural capital and ER the en-
dogenously determined amount of aggregate rural employment. The rural
aij’s are the variable input coefficients and are functions of factor prices as
shown below:

aij = aij [w, R]   [i = K, L, j = r, Nr] (10)

where R is the return to rural capital. No foreign capital is used in the rural
region. Labour is completely mobile between sectors and regions hence the
full employment condition is given below:

EU + ER + L _ (11)

where L_ is the inelastically supplied quantity of total labour .
The competitive pricing structure for the rural region is given below:

aLrw + aKrR = Pr = 1 (12)

aLNrw + aKNrR = PNr (13)

where Pr is the exogenously given price of the good, Xr, and is chosen as the
numeraire and set equal to unity. The relative price of the non-traded good,
P , is endogenously determined.
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where DrU and Drr represent rural consumption of the urban and rural trad-
ed good respectively.

The market clearing equations for XU and Xr , the traded goods are given
below:

DUU + DrU = XU + M (16)

Drr + DUr = Xr − E (17)

where M represents imports and E exports.
When K F is treated as an endogenous variable its flow can be a function of

several variables. However, for analytical convenience it is assumed to be a
function of PU as shown below:6

KF = K F[PU] (18)

It is assumed that, XU, is the most capital intensive good in the economy,
hence; r̂ > 0 when PU increases. Assuming that the domestic r rises above
the international rental on capital, this change induces an inflow of foreign
capital, hence K̂ F > 0.

This completes the specification of a regional model of trade with foreign
capital. To derive some results it is easier to use a reduced form of the
above model. From the assumptions of profit maximisation and an interior
solution, the following supply functions are obtained.7 Throughout the paper
it is assumed that the goods are substitutes for each other.

XU = XU[PU, PN, KF, EU] (19)

XN = XN[PU, PN, KF, EU] (20)

Xr = Xr[PU, PNr, ER] (21)

XNr = XNr[PU, PNr, ER] (22)
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III. Results

In this section we first analyse the effect of an exogenous increase in foreign capital on out-
puts, employment and most importantly regional welfare (income). From equations (4), (5),
(12), and (13) we obtain a solution for the inter- relationship between the relative price of the
urban non-traded good and the rural non-traded good, as shown below. This relationship exists
because of labour mobility and the consumption of international traded goods in both regions.

(23)

where

w h e re i j’s re p resent factor shares. Note that P̂N and P̂N r a re monotonically related. We shall
assume throughout this paper that in each region the internationally traded goods are more cap-
ital intensive than the non-traded goods, i.e., KU LN − LU KN > 0 and Kr LNr − Lr KNr > 0.

By diff e rentiating equations (6), (7), (11), (14), (15), (20), and (22) with respect to K F a n d
using (21) to eliminate P̂Nr we obtain:

(24)

where

PN N −1 0 0 0 0
− NN 0 1 − NE 0 0 0

PNr
KU | |R

| |U 
0 0 0 Nr −1 0

− PNr
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| |R = KU [ Kr LNr − Lr KNr ] = KU LNr Lr( kr − kNr )

ˆ P Nr = | |R 

| |U 
ˆ P N



4 9 2 Foreign Capital Inflow and Regional Immiserization

Own demand elasticity XNr

Own supply elasticity for XN

Own supply elasticity for XN

Rybczynski labour elasticity of XN

Rybczynski labour elasticity of XNr

Rybczynski capital elasticity of XN

Income elasticity for good XN

Income elasticity for good XNr

This paper is mainly concerned with exploring changes in regional income and the relative
price of non-traded goods. The solutions are given below:

(25)

(26)

ˆ P N = EU
NKF ( Nr Er − NrE )

| D |
ˆ K F

ˆ I U = rF LU EU
NKF( Nr Er − NRE )

| |U | D |
ˆ K F

        + LU ER
NKF( PNr A − PNr

' A)
| D |

ˆ K F

PNr = PNr

DNr

DNr

PNr

< 0 =

PNr
' = PNr

XNr

XNr

PNr

> 0 =

NN = PN

XN

XN

PN

> 0 =

NE = EU

XN

XN

EU =

NrE = ER

XNr

XNr

E R =

NKF = K F

XN

XN

KF
=

N = I U

DN

DN

IU
> 0 =

Nr = I R

DNr

DNr

I R > 0 =
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The sign of |D| > 0. This follows from the fact that [ N r E − N r E r] and

[ NE − N LU] are positive from the magnification effect of Jones [1965]. The

term is assumed positive to satisfy the stability condi-

tion in the market for the urban non-traded good. The following pro p o s i-

tions emerge from the analysis.

Proposition 1: An increase in foreign capital inflow necessarily raises the rel -
ative price of the urban and rural non-traded goods provided that ku kN and
kr kNr . From the Stolper -Samuelson theorem it follows that w rises and the
return to capital in both regions falls.

Proposition 2: An increase in foreign capital inflow necessarily incre a s e s
urban income (welfare) and lower rural income (welfare) provided that 
ku kN and kr kNr .

It is clear from Proposition 2 that an inflow of foreign capital raises urban
income and lowers rural income provided the factor intensity conditions are
satisfied. The intuitive explanation of this result is contained in Proposition 1
and is developed in terms of Figure 1. Since both regions use labour the re l a-
tive price of the urban and rural non-traded goods are related to each other
via the factor intensity conditions. The real income effect of these price
changes on factor re w a rds are diff e rent in the two regions due to non-identi-
cal consumption baskets. Proposition 1 shows that the rental on rural capital
necessarily falls as a consequence of foreign capital inflow. This decline caus-
es a fall in the real income of the rural region. Urban capital rental also falls

[ NN − PN − rF LU N

| |U
]

| D |  = EU[ NN − PN − rF LU N

| |U
][ NrE − Nr Er]

            + ER[ PN r
' A− PNr A][ NE − N LU ] >  0
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economy as a whole. The vertical axis in the top half represents urban capi-
tal which consists of domestic and foreign capital OU Kd domestic capital and
KdK f f o reign capital. Given the exogenous values of PU, KF, L_, Pr(=1), K d

U,
and K_R, the endogenous variables can be solved. The employment vectors
corresponding to the equilibrium values of XU and XN are given by OUA and
AON.

In Figure 1 the employment vectors give rise to total urban unemploy-

F i g u re 1
F o reign Capital Inflow and Regional We l f a re
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Let us suppose that the amount of foreign capital increases from KdKF to
K dKF '. Since this increase is at non-constant factor and commodity prices the
new equilibrium value of EU is represented by O '

N, the employment vectors
by OU A' and A'O '

N. In this case outputs of sector XU increases and XN falls.
Urban employment increases from OUEU to OUEU '. As the urban re g i o n
attracts both foreign capital and labour its income increases with the inflow
of foreign capital. Note that the wage rental ratio in the urban region repre-
sented by the slope of the line through ON is flatter than the through O '

N

reflecting the result that it has increased. The wage rental ratio in the rural
sector also rises as reflected by the change in the slope of the line through
B and B '. It is obvious from examining equations (26) and (27) that the
urban region gains more than the rural region. Hence, the rural region may
be compensated by a suitable policy. This result is in keeping with the Pare-
to Rule.

We now proceed to examine the effect of a change in the terms of trade
on regional incomes assuming the endogeneity of foreign capital. By differ-
entiating the regional income equations (7) and (15) we obtain:

(28)

which reduces to:

dIU = −(DUU − XU)dPU + wdEU − KFdr (29)

w h e re dI U = PU d DU U + d DU r + PNd DN. In a similar manner we derive the
change in real income for the rural region:

dIR = −DrU dPU + wdER (33)

where

PUdDUU + dDur + PN dDN + DUU dPU + DN dPN

= PU dXU + PN dXN − rdK F − K F dr + XU dPU + XN dPN
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EU = EU[KF(PU)] (31)

It is assumed that:

(32)

This states that labour follows capital.
The expression for the change in the rental on capital is obtained by as-

suming that PN is initially constant,8 hence by diff e rentiating equating (4)
and (5) we obtain:

(33)

From equation (29) and (30) it follows:

Proposition 3: An induced inflow of foreign capital necessarily ‘immiserizes’
the rural region.

Proposition 4: An induced inflow of foreign capital raises (lowers) welfare
in the urban region provided (DUU − XU)dPU + wdEU − KFdr > 0 ( < 0).

The rural region suffers a welfare loss due to two reasons. First, it’s wel-
fare declines due to a terms of trade effect which is captured by the terms –
DrU dPU. The second source of welfare decline in this region arises because
labour follows foreign capital and migrates to the urban region as captured
by the terms wdER.

The income expression for the urban region is more complicated. From
equation (29) it is obvious that there are three effects: the terms of trade
effect (−(DUU − XU)dPU), the influence of migratin wdEU and impact of repa-
triation payments. In a regional model it is not essential for (DUU − XU) to be

dr = LN

| |U
dPU

dEU

dPU

 =  
EU

K F

K F

PU

 >  0
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region. The repatriation payments depend on the nature of the model under
consideration. For example in the tariff induced flow case of dr = 0. On the
other hand if there are some elements of bilateral or multilateral monopoly
power in trade then dr ≥ 0 and this possibility is captured in Proposition 4.

IV. Conclusion

This paper clearly shows the difference between the impact of exogenous
vis-à-vis endogenous inflow of foreign capital on regional income (welfare).
Given the structure of our model the region that does not receive foreign
capital is always immiserized for the intensities we have assumed. In the
urban region the results are not as clear cut. An exogenous inflow of foreign
capital increases urban welfare, however, an endogenous inflow may in-
crease or lower urban welfare. These results provide insights for targeting
the inflow of foreign capital.
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