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Abstract

We provide a general equilibrium analysis of a “joint venture” between local
and foreign capitalists in an export sector of a small economy. When, due to
political reasons, the local government is unable to alter the tariff rates drasti-
cally, promoting such joint-ventures improves national welfare. Our results
obtained earlier in a “full employment” context continue to hold in a model
with unemployment.

I. Introduction

The process of economic liberalization has recently gained momentum in
many countries.! One crucial ingredient of this process is to remove protec-
tion from the existing import-competing sectors coupled with creating more
liberalized environment for foreign capital so that the economy becomes
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competitive in the export markets. However, it is well known that wiping out
tariffs entails quite costly political process whereby the vested interest
groups pressurize local governments to continue functioning of the pre-
existing protectionary apparatus. A basic objective of more “outward” ori-
ented trade policies is to distract domestic capital away from sheltered local
markets towards more export oriented ventures. A common feeling shared
by a large group of economists is that outward orientation of local capital
helps to build up competitive, efficient and growing industrial structure.
Such a feeling, to some extent, has been the consequence of remarkable
performances of the Asian “tigers” i.e., Taiwan, Hong-Kong, Singapore and
South Korea. For countries such as India drastic policy changes may lead to
unbreakable socio-political tension in the short run. For example sudden
removal of tariffs is likely to be fought tooth and nail by the capitalists and
laborers of the protected sector. An implicit threat of unsurmountable politi-
cal turmoil often causes the shift, to a more liberalized environment, to be
only a gradual one.? A relatively feasible avenue might be one where with-
out altering the existing tariff structure, local capital is provided with the
opportunity to join hands with international capital in the new export pro-
jects. This may be done in such a way that the size of the distorted import-
competing sector steadily adjusts to the new environment. In this paper we
attempt an analysis of joint ventures between the local and foreign capital in
terms of a general equilibrium model. The motivation behind this research
is two fold. First, we would like to propose a general equilibrium model of
joint-venture which is non-existent in the traditional literature on trade and
capital movement.* Second, we identify a policy for a government, whose
hands are tied by political commitments, to minimize the size of a distorted
import-competing sector without altering the tariffs. The basic framework of

2.The problem of pursuing drastic liberalizing policies in the Indian Economy has
been highlighted in the Economic Reform Today - Summer 1992.

3.The literature on Foreign capital and national welfare under protection is vast.
Brecher and Alejandro [1977], Jones [1984] and Neary and Ruane [1988] provide
stimulating analysis. Neary and Ruane [1988] is the most exhaustive treatment on
the topic.

4. Strategic models of joint-ventures are quite popular nowadays. These models use
game theoretic or “principal-agent” type frameworks. See in this context Singh and
Bardhan [1988] and Marjit [1990a].
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analysis is similar to the one recently used in Beladi and Marjit [1992]
which is an application of Gruen and Corden [1970]° in a different context.
We divide the paper into four sections. In section II we analyze our results in
a full employment framework. In section III we extend our analysis in a
model with unemployment. In the last section we conclude the paper.

Il. The Basic Model

Our economy consists of three sectors producing X, X, and X;. X; and X,
use labor and domestic capital. Sector 1 is the traditional export sector and
sector 2 is the protected import competing sector. X is the modern export
sector built with the help of foreign capital which also embodies advanced
technology not available to the domestic capitalists. We name this sector a
foreign enclave. However, one can think of a situation where the foreign
capital can transfer part of its advanced knowledge to the domestic capital-
ists such that domestic capital can accompany the foreign capital in the
third sector. We assume that without foreign capital domestic capital is
unable to produce X,.® Participation of local capital in the enclave might be a
policy variable at the disposal of the government subject to the negotiations
with the foreign capitalists. We allow all foreign capital income to be repatri-
ated. Qur economy is “small” compared to the rest of the world. However,
return to foreign capital is endogenously determined through the exogene-
ity of the stock of foreign capital which is also controlled during the process
of liberalization. It would be evident that in the system described above, wel-
fare effects of a larger stock of foreign capital depend on the degree of par-
ticipation of the local capital in the foreign enclave i.¢. X;.” This is particular-
ly induced by the fact that initially the domestic capital intensive manufac-
turing sector is protected by a tariff.

To describe the general equilibrium of the system we need the following

5. For recent developments on Gruen and Corden [1970] see Marjit [1990b], Jones and
Marijit [1992] and Neary and Grada [1991] for interesting applications of a similar
structure.

6. On strategic technology transfer under imperfect patent rights see Kabiraj and Mar-
jit [1993].

7. See Jones and Marjit [1992b] on the labor participation in a foreign enclave.
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set of symbols.

ay; ; Labor-output ratio in the ith sectori=1, 2, 3
ay; ; Domestic Capital-output ratio in the ith sectori =1, 2, 3
@y, ; Foreign Capital-output ratio in sector 3

W ,wage rate

7" ; return to capital in the foreign enclave
7" ;return to foreign capital

R ;return to domestic capital

P; ; Price of the ith good,i=1,2, 3

t ; Initial tariff rate in sector 2

L ; given supply of labor

K ; stock of domestic capital

K’ ; stock of foreign capital

The General Equilibrium of the system is described by the following set
of equations.

wa;, + Rag, = P, (6))
wa, + Rag, =Py(1+1) )
W+ 7 gy =P, 3
a1, X, + 01X, +ap3X; =L @)
apX; +apX, =K ()
apX; =K (6)

(1)-(3) determine w, R, 7" and hence the factor proportions. (4)—(6) deter-
mine X, X,, X;. We now characterize the idea of a “joint-venture” in the fol-
lowing manner. From equation (3) it is evident that given w/7; Gy is deter-
mined. However, we assume that working along with foreign capital, domes-
tic capital attain a level of efficiency compatible with foreign technology.
Such attainment is entirely conditional on working together. This is almost
like transferring the “black-box” of technology through cooperation. If for-
eign capital is not there, the local-capital cannot successfully operate in the
enclave. By this process Aag; can be obtained by using the local capital and
(1 = A)ay; by using the foreign capital, A € [0, 1). This implies we can
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accommodate a value of A = 0 but not A = 1. A = 0 implies that the local capi-
tal is not involved in the project. A < 1 because Xj; cannot be produced only
with the domestic capital.? It may be noted that the distinction between the
domestic and foreign capital is not only in terms of ownership but also in
terms of their productivities. One just can not replace foreign input com-
pletely by a domestic input. However, upto a stage they may be “perfect sub-
stitutes.” Such a way of modelling technology is very different from the
usual case. As (1) and (2) determine w and R, such a “joint-venture” is feasi-
ble if,

AR+ (@-A)r'<? @

(7) states that the per unit average return to capital in the collaboration
must not be greater than what the project can pay. Assuming that there is
no “residual”, we treat (7) with strict equality. We assume that in the enclave
joint-venture yields #* > R i.e. this sector is relatively more productive than
the traditional ones. As we have assumed earlier that K" is exogenous, 7" is
determined given 7, R and A from (7) and7" > 7"> R. K" is something like a
foreign owned factor of production in the local economy. If 7* was given
from outside, as in the case of a truly “small” open economy, capital inflow-
outflow would be endogenously determined. However, we are more inter-
ested in a situation where the local authorities control the size of the enclave
by controlling volume of foreign investment and enter into negotiations with
the foreign capitalists on A. With 4 > 0, for the same size of the foreign
enclave, one needs only (1 — A)K" amount of foreign capital. This is seen
immediately by rewriting (6) as (6)’

(- NapX;=K'(1-2) ©6)’

In this case the foreign capitalists earn 7 (1 - L)X
With 2> 0, (5) is rewritten as (5)’

agXy+ X, + AajX = K (5)’

8. As in any neo-classical model capital here is supposed to embody the technology
also. Domestic capital does not embody the specific skills required for the produc-
tion of X5. However, local capital can substitute for the specialized skills of the for-
eign capital only to a limited extent. This is reflected in A < 1.
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We continue to assume that the entire foreign capital income is repatriated.
Note that equation (3) does not change in the new situation as,

ways+ ARag + 7' (1 -Nag =P,
or, wajz+ AR+ (1-A)7")agm="P;
Or, Wap3+ 7 ay =P,

The reconstructed general equilibrium of the system is given by (1)-(3),
4, ®)', (6)" In the above discussion we have identified 1 as a policy vari-
able, along with the size of the enclave. Before we proceed to the first propo-
sition let us define the following additional symbols.

ra=axXi/K, i=1,2,r;=a,;X/L,i=1,2,3and 75 = aX;/K.

Proposition 1. If 1 2 rgy7,/riaryy, then 3 1 € (0, 1) such that ¥ A > 1,
increase in K must increase national welfare.

Proof - See the Appendix.

Larger value of 4 increase the use of domestic capital in the foreign
enclave. As K increases and labor and domestic capital both are drawn into
the enclave, local capital might be attracted relatively more contracting the
capital-intensive protected sector X,. This would be welfare-improving.
7xi”13/ Tiayy is the initial value of A beyond which the resultant Rybczynski
effect delivers the favorable result. Note that if 1 is below this critical value,
it makes the system vulnerable to the negative welfare impact of an increase
in the size of the enclave. On the other hand if 1 is greater than the critical
value, then for all A > 1 = r7,3/7,71, an increase in K* improves welfare.
Note that 747;3/7k7;; is nothing but the capital intensity of the foreign
enclave relative to labor vis-a-vis the same in sector 1. Rewriting the condi-
tion for such a A to exist

s < "ty )

(9) suggests that the capital intensity of the foreign enclave must be higher
than the same in the traditional export sector. (9) is the necessary and suffi-
cient condition for proposition 2 to hold. 7x,7,3/7x71; can also be written as,
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(agi/ay,)/ (@gs/ay3). Direct comparison of these ratios are difficult since the
technology and factor-prices vary between sector 1 and sector 3.

Technological specification in the foreign enclave might constrain the
value of A. Suppose, for one unit of required foreign capital at the most 1
could be replaced by the local capital. In that case the relevant maximum A
will be given by A.

More significant is the participation of local capital in the foreign enclave,
greater is the chance that following the expansion in the enclave the erst-
while protected sector will contract. Although it is true that the host govern-
ment cannot alter 2, it might still be able to choose A > (ay/a1,)/ (@xs/a15)
provided 1> (ax/a1,)/ @1/ a13).

lll. An Extension with Unemployment

The framework we developed in the last section can be altered by intro-
ducing unemployment of Harris-Todaro variety. The main result continues
to hold. This is interesting in the sense that even if there is employment
effects of a contraction in the protected sector, real national income im-
proves unambiguously.

To restructure the analysis we change equations (2), (3) and (4) to (10),
(11) and (12) by incorporating a fixed urban wage and the Harris‘Todaro
migration equation.

Wa;_z + Raxz = g(l + t) (10)
Way,+7'ag, =B 1)

The general equilibrium of the system is solved in the following way. (1),
(10) and (11) determine w (the rural wage), R and 7. (12), (5) and (6) deter-
mine X;, X, and X;. Now we can proceed exactly in the similar way as in sec-
tion I and define A. Proposition 1 can be recast as proposition 2. For an ele-
gant discussion on foreign capital in Harris-Todaro framework see Khan
[1982].

Proposition 2. If 1> (rx/70): (r1a/ryy) then 3 X € (0, 1) such that ¥ A > 1,
increase in K must increase national welfare.
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Proof — See the Appendix

Note that 7f; is different from 7,5 as one has to take into account the value
intensities instead of physical intensities. For example,

775 =;3X, / L where as, 1y = (W / w)-7,5.

Also implicit is the assumption that the value-intensity ranking between
the sectors 1 and 2 does not differ from the physical intensity ranking.

As long as w remains unaffected by the endowment changes, the Harris-
Todaro structure exhibits an envelope property. Whatever be the changes
in the aggregate employment, total labor income remains the same. This is
evident from (12) which reveals wL as the aggregate labor income.

With a A > 7g7fs/ 7711, an increase in K * reduces the size of the distorted
sector and welfare improves as in a “fullemployment” model notwithstand-
ing the employment effects. Before we come to the concluding section, let
us devote some to discuss the endogeneity of A. Up to this stage A has been
kept exogenous. Given the technological capacity of the local capital, there
is 2 maximum “degree” to which a unit of foreign capital could be replaced
by its local counterpart. However, the capability of local capital could be per-
fected through a process of “learning-by-doing.” Larger is the size of the
enclave, higher might be A. Such a situation might arise if more and more
inflow of foreign capital helps the learning ability of local capital. Thus one
may start with a very low value of A and until and unless the size of the
enclave is not elevated up to a certain extent, A can not go up. One must
take note of such dynamic gains. In our model, allowing the enclave size to
increase at an early stage with a very low A, would lead to a welfare loss by
escalating the distortionary effect of a tariff. But if A itself starts increasing,
such a welfare loss could be recouped in the future.

IV. Conclusion

Long history of protection in many developing countries (such as India)
as well as some of the advanced nations (such as Australia) has generated
powerful lobbies nurtured primarily by the local capital and labor. This has
become quite a hurdle against pursuing a liberalized trade policy. If drastic
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tariff cuts are impossible in the sense that it leads to heated political battle
and controversies, is there any other way of escaping that problem? This
paper suggests that by alluring domestic capital into the modern export sec-
tors run by the foreign capitalists one can reduce the size of the distorted
sector.

Such a policy option might not always exist. Ability to implement a joint-
venture rests heavily on the technological capacity of the local capital. While
proving the proposition we have used the “balanced trade” condition as is
usually done in the literature. In case there is chronic balance of trade prob-
lem and the amount of external assistance is given in the short run, a care-
ful analysis should be done to find out the current account implications of a
contraction in X, . However, the standard positive welfare effects of having a
smaller protected sector persists.

The main result continues to hold in an altered structure with open urban
unemployment modelled in a Harris-Todaro framework. Although the spe-
cial structure of the model does not allow employment effects to influence
the welfare results, for any other structure, where employment effects do
matter, they must be weighed against the beneficial effects of a decline in
the size of the protected sector.

This paper is a contribution to the traditional literature on immiserization
and tariff induced capital inflow. In our model capital flow is exogenous.
Jones [1984], Neary and Ruane [1988] forcefully argue that tariff induced
capital inflow causes immiserization no matter which sector foreign capital
is employed in. However, in a two sector model such immiserization result
works through an outflow of capital from the export sector. Foreign capital
induced growth in an export sector, leading to immiserization for a small
economy, is a possibility only in a multi-sector model. In this paper we dis-
cuss several possibilities related to that issue. As the literature in foreign
capital and immiserization followed the efforts of many countries to usher in
foreign capital in the sheltered import-competing sectors, it is quite natural
that foreign capital in export sectors should be the current theme of
research when many countries are seeking foreign help for export-led
growth.
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Appendix
A. Proof of Proposition 1.
Differentiating (4), (5)’ and (6)' we get,
1Ky + 1K, =-1.X, s
"mj( 1t 'Kszz = ‘A"xax_a @y
%=k Bk

7, have been defined in the text and “"” denotes proportional change.
Derivations here are related to Jones [1965]

Therefore, X, = K (st = Araryy 1/ 1

Pl =|™ "2|> 0 sinceX,is capital intensive. (4h)
k1 Tke

Now, balanced trade implies,
BX,+BX,+BX,=PD,+BD,+BD,~#(1- )K" (64

where D; denotes demand for the ith product.
Choosing P; = 1 and differentiating (5A) we get,

PdX, + BdX, +dX, = BdD, + BdD, +dD,~#'(1-2)dk" (A
or,

PBdX, + B(1+1)dX, +dX, - tF,dX, = BdD, + B,(1+t)dD,

+tPdD, +dD; -7 (1-A)dK

Now,

BX,+B(1+D)X,+ X, =wL +rK +#"(1-1)dK"
Therefore as, w, R, 7" are given,

BdX, + B(1+t)dX, +dX, =# (1-1)dK" (74)
Also note that the change in national welfare is given by,

dQ = P,dD, + B,(1+t)dD, +dD, @A)
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(6A), (7A) and (8A) yield,

dQ =1tP,(dD, - dX,) 94)
From (9A) it is easy to show that
dQ/ dK" =-{tB, / (1~ (tm,/ (1+1))}-dX, / dE" (108)

Therefore, dQ/dK" >0 iff dX,/dK <0, which holds if (44) is satisfied.
Now if,
1 > rmrm /"Llrfﬂ’ 3 i /0 < j: < 1, i = rxlfL3 /lerxa.

Hence, VA e(4, 1) welfare improves with anincreasein K.  QED.

B. Proof of Proposition 2
In the Harris-Todaro structure we differentiate equations (12), (5)' and (6)’

to get,
{((w /@)ay,X,)/ ((w/®)L)}-dX, / X, + {aqu /(w/@)L)}-dX,/ X,
=-{a X,/ (w/DL)}-dX, / X, (118)
The other two equations are (2A) and (3A).
Rewriting (114),
(124)

"LLjfl * "fziz = ""fgf g
Proceeding as in the “full-employment” case we get,

j(z = K [y, — A /| "”|

1, 17 . . it ‘e “ »
where, |7°|=|%! "L2|>0 if X, is capital intensive in the “value” sense.

k1 k2
Note that r{, contains w/# and is greater than r;, as @ > w. We assume that

the physical-intensity ranking is preserved in the new set up.
In order to calculate the effects on the national welfare we proceed in a
similar fashion as in the previous case. It is important to note that now,

+7'(1-A)K" =wL+RK +7"(1-2)K"  (138)
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(13A) follows from the equation (12) in the text. As long as changes in K fail
to effect w, we can always generate equation (7A) from (13A). This is an
implicit “envelope” property of an “even” Harris-Todaro structure. Given
commodity prices, changes in the composition of outputs do not alter the
value of production. Once we derive (7A), the rest of the proof is the same
asin Proposition 1. = QED.
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