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Abstract

Within the framework of an economy characterized by open urban unem-
ployment a la Harris-Todaro, we analyze the effectiveness of a rural based Free
Trade Zone (FTZ), established through a subsidy to either domestic or foreign
capital, in alleviating unemployment and increasing national income. We
establish sufficient conditions under which the establishment of a rural based
FTZ leads to a reduction in the absolute level of unemployment in the economy
even though it may worsen national income. We also analyze the effect of policy
interventions in both the rural and the urban regions of the post-FTZ economy
on labor allocations across regions, the absolute level of unemployment and on
national income. (JEL Classification: F 21, 018, R30)

l. Introduction

Free trade zones (FTZs)! offer an attractive option to the governments of
less developed countries (LDCs) unable to completely dismantle existing
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barriers to free trade and yet seeking avenues to promote exports and diver-
sify their production structure. FTZs are usually set up as enclaves outside
- the-customs territory of the country with the purpose of storing, processing
“and manufacturing goods without the restrictions and regulations applicable
to industries within the customs territory. Some of the incentives offered by
the governments to attract foreign firms to locate within an FTZ are: official
guarantees that labor employed within an FTZ will not be allowed to union-
ize, exemption from duties on imported intermediate goods, tax holidays
and domestic capital subsidies to the firms located within the FTZ. Foreign
firms thus located promote industrialization, expand employment opportuni-
ties, introduce advanced technology into the host country and establish
linkages with the rest of the economy through purchases of domestically
produced intermediate goods to be used as inputs in the FTZs.?

LDCs have also been known to establish FIZs in either the rural (e.g.,
maquiladoras in Mexico) or the urban (e.g., the Masan EPZ in South Korea
and the Santa Cruz EPZ in India) regions of the economy. The establish-
ment of rural based FTZs is guided primarily by the consideration that
rural-urban migration being a common phenomenon in LDCs, an FTZ locat-
ed in the rural region serves to create employment opportunities thereby
preventing rural outmigration. An urban based FTZ, on the other hand, only
helps to exacerbate urban unemployment. The existing theoretical litera-
ture that analyzes the possible benefits of a rural based FTZ, in the form of
unemployment reduction and increasing national income, consists of two
recent papers by Miyagiwa [1993] and Datta-Choudhuri and Adhikari
[1993]. Under the condition that the urban sector is relatively more capital
abundant® than the rural sector, both these papers highlight the fact that
improvements in national income concur with increased unemployment
when the tariff imposed on the imported intermediate input employed by
the FTZ is either reduced or eliminated.’

2. See Balasubramanyam [1988] and Warr [1987].

3. Capital intensive in the employment adjusted sense.

4, Miyagiwa [1993] and Datta-Choudhuri & Adhikari [1993] both consider an economy
characterized by an institutionally fixed urban wage and urban unemployment a la
Harris-Todaro. However, in Miyagiwa's economy the government establishes an FTZ
by eliminating the tariff on the imported intermediate good while Datta-Choud-
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To the extent that unemployment reduction constitutes a major reason for
the establishment of FTZs, particularly rural based ones, it is important to
understand why a rural based FTZ exacerbates urban unemployment in the
host economy. The answer lies in the theoretical construct of Miyagiwa’s
and Datta-Choudhuri and Adhikari’s papers. In both these papers, the model
used to depict the economy is decomposable, i.e., factor prices are deter-
mined independently of factor supplies. Under such a situation if domestic
capital and labor are perfectly mobile between the urban and the rural sec-
tors of the economy, then a relatively more capital intensive rural sector’
implies the non-existence of a Harris-Todaro equilibrium. The reasoning is
simple. Given the assumption that the economy in question is a price taker in
the international commodity markets and that the urban wage is exogenous-
ly fixed, the return to domestic capital is determined solely by the urban sec-
tor. Once this return is determined, the rural sector being capital intensive is
willing to offer a higher wage than the exogenously determined urban wage,
thereby leading to a negative rate of unemployment in the economy.® There-
fore, under the only plausible case, i.e., when the urban sector is relatively
more capital intensive in the employment adjusted sense than the rural sec-
tor, a rural based FTZ by withdrawing labor out of the domestic sectors leads
by virtue of the Rybczynski effect, an expansion of the urban sector output
and thus an increase in the probability of finding an urban job. Consequently
the absolute level of urban unemployment increases in the economy.

On the other hand, the problem of existence associated with the Heckscher-
Ohlin-Samuelson type models can be avoided if the economy is depicted
instead as a variant of the Ricardo-Viner type.” In this scenario, factor prices
are no longer independent of factor supplies. However, such a depiction is

huri & Adhikari consider an economy which establishes an FTZ by reducing the tar-
iff on the imported intermediate good used as an input by the FTZ. It should be
noted that even though Datta-Choudhuri and Adhikari do not explicitly state that
they are considering a rural based FTZ, the fact that labor in the rural sector and the
FTZ earn the same wage coupled with their labor market equilibrium condition sug-
gests that the FTZ is rural based.

5. In the employment adjusted sense.

6. The interested reader is referred to Basu [1995].

7. See Miyagiwa [1993], section VILB.
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not without its attendant problems. In particular, the unemployment rate, and
therefore the absolute level of unemployment, in this case depends on the
endowment of the factor specific to the rural sector (say land). Once the FTZ
is established, factor prices and thereby the unemployment rate changes,
precluding any comparison between pre and post-FTZ unemployment levels.
Therefore, the post-FTZ unemployment rate may turn out to be higher or
lower than the pre-FTZ rate depending on whether the economy in question
is relatively scarce or abundant in the endowment of land.?

Our motivation in this paper is therefore twofold: (i) constructing a sim-
ple general equilibrium model that facilitates comparison between the pre
and post-FTZ unemployment levels as well as one for which a Harris-
Todaro equilibrium exists and (ii) pin down a scenario in which a rural
based FTZ reduces urban unemployment even in the presence of a capital
intensive urban sector. Towards this end, we focus on the situation where a
rural based FTZ is established through a subsidy to either domestic or for-
eign capital used therein. In particular, we show that the establishment of a
rural based FTZ reduces the level of unemployment in the economy even
though it might worsen national income if the urban sector is relatively
more capital intensive than the rural based FTZ. We also show that any sub-
sequent intervention in either the urban or the rural regions of the economy
helps reduce the level of unemployment further even though their effects
on national income may be ambiguous. Labor allocations across the urban
and the rural regions of the economy, in response to such policy interven-
tions, however depends crucially on the Allen-Uzawa partial elasticities of
substitution between the factors of production used in the FTZ.

The plan of the paper is as follows: In section II. A we develop the basic
model and explain its working. Section II. B introduces the FTZ into the
economy and compares pre and post-FTZ levels of unemployment and
national income. Section III. A analyzes the effectiveness of an increase in
the subsidy rate to either (i) domestic capital or (ii) foreign capital in reduc-
ing urban unemployment and increasing national income in the post-FTZ
economy. Section III. B does the same for a reduction in the tariff rate on the
urban commodity while section IV offers some concluding remarks.

8. See Khan [1982] for a detailed analysis.
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Il. The Model

A. The Economy without an FTZ

Consider a small open economy (E) with two sectors: the rural and the
urban. In this economy, the urban wage is institutionally fixed at w, and is
greater than the rural wage w,. This distortion in the labor market gives rise
to rural-urban migration @ la Harris-Todaro, resulting in the equalization of
the expected urban wage to the rural wage in equilibrium. A fraction of the
migrating labor force gets employed in the urban sector while the rest are
the urban unemployed, U. We shall confine ourselves to the study of an
economy with an institutionally fixed urban wage rather than one in which
the urban wage is endogenously determined by either a trade union or set
by firms to minimize the cost of labor turnovers. This assumption helps us
simplify the analysis while focusing on the effectiveness of different policy
instruments in achieving their desired objectives. It can, however, be easily
checked that our qualitative results would remain unchanged with an
endogenous urban wage.

Consider first the rural sector. The rural sector employs only labor and
the output-input coefficient in this sector is fixed and equals B (> 0). This is
of course a simplifying assumption, and as we shall see later, is necessitated
to pin down the pre and post-FTZ unemployment levels. In effect, one may
view our analysis as pertaining to an economy in which land is not a scarce
factor of production.” To sharpen focus and for analytical purposes, let us
delineate the equations which formalize this economy.

The production functions of the two sectors with the urban sector exhibit-
ing constant returns to scale and positive but diminishing marginal produc-
tivity to each factor are:

X,=BL, M
XH = FH (Lh“ K") (2)

where X suitably subscripted, denotes the sectoral outputs, respectively, of

9. Sub-Saharan African economies with low rural population densities and relative
abundance of land would serve as practical examples.
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the rural (») and the urban («) sector. The outputs of both these sectors are
internationally traded and their international prices are normalized to unity.
Both the commodities are produced at a positive output-price vector and
perfect competition prevails in the economy. The price equals unit cost
equations are thus,

ﬁzwr (3)
l1+t=C,(w,, R); 0<t<l 4)

where £ is the ad-valorem tariff on the urban commodity.
Labor market equilibrium condition is given by:

1+ Dw,=w, ©)

Where, A(=7 L ) is the unemployment rate and is denoted by the ratio of the
urban unemployed to those employed in the urban sector. The probability of
employment in the domestic urban sector is therefore given by,

1 L

4

144 L+U

Finally, the material balance equations are:
L,+L+U=L 6)
K,=%X @

The specifications of our model is thus complete. Note that the unemploy-
ment rate is known since  (and hence w,) is given while equation (4) deter-
mines K. Once w, is known, L, is determined and equation (6) determines
L, and hence U.

(a) Pre-FTZ Unemployment Level
Since w, = 3, manipulation of equation (5) yields

(7] w_ﬁ
G e T
p

where the superscript o denotes pre-FTZ level of the variable in question.

0

The absolute level of unemployment, U’ equals A’ L;. However, L’, = a;, X,
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and X = ai’ where a,,, i = L, K denotes the input-output coefficient of the
urban sector with respect to labor and capital respectively. Substituting for
A’ and L, yields,

U= (w, )B) ar,

—K
B a

b

(b) Pre-FTZ National Income

Let 77 denote pre-FTZ national income. Welfare is measured by a concave
utility function 7I(.) which is defined on domestic consumption (C,, C,).
Therefore, the minimum expenditure required to reach a level of welfare T/
is given by g(P,, P,,T). It is well known that g is (i) positively homoge-
nous of degree one in prices, (i) concave function of prices and (iii) that
&=y ﬁ C,n=r,uln ar_gldmon the assumption that both goods being nor-
mal implies that g,0 = m—_ are positive. National income in the pre-FTZ
economy is therefore written as:

Vo=(1+)X,+ X +t@ - X2

where t(g? - X,) is the tariff revenue.
Substituting for L, and L, in equation (6) we get:

(1+/1)aL"X,‘+%=L

Now a; X, = K Substituting for 2’ and X, into the above equation and
rearranging gives

Therefore

‘ a
V=02t BL- K + (g - X))

aKlf KII'

B. The Economy with an FIZ

Consider now the scenario where the government of economy Z, by cre-
ating an additional distortion in the form of a subsidy to either domestic or
foreign capital, disaggregates the rural region into a rural sector and an
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FTZ. The wage prevailing in the FTZ (located in the rural region) and the
rural sector is the same, w, (< w,)."° The internationally traded FTZ com-
modity is again produced under constant returns to scale with diminishing
marginal productivity to domestic and foreign capital. The production func-
tion of this sector is given by

X,=F/(L, K, Kf) )

The use of foreign capital (K)) is restricted only to the FTZ. Foreign capi-
tal embodies the necessary foreign technology and know-how and is both
specific to and indispensable for the production of the FTZ commodity. Fur-
ther, all three inputs are substitutes of one another in the production
process. The price equals unit cost equation of this sector, with its interna-
tional price normalized to unity, is given by

1=C,(w, R, R) ©)

where R, (< R) is the return to domestic capital used in the FTZ and R; is
the effective return to foreign capital. The amount of foreign capital required
by the FTZ is demand determined. We shall follow Miyagiwa (0p. cif) and
assume that foreign investors regard investing in a developing country
risky. Therefore, an increasingly higher return is needed to induce an addi-
tional unit of foreign investment. As a result, the host economy faces a con-
vex supply schedule for foreign capital given by:

K=K(®) K>0, K/>0 (10)

where Ryis the true return to foreign investment in economy ‘E. Note that in
the absence of a subsidy to foreign capital, f?,: R;. When foreign investment
is subsidized at a rate 1 > 0 then, R, = R,(1+n). Finally the earnings on for-
eign capital are fully repatriated. Now since ﬁf is negatively related to both 8
and R,, cquation (10) can be rewritten as:

Kf= Kf(ﬁ, Re) Kf‘l < 0, I{fE’ < 0

Consider now the case where domestic capital in the zone is subsidized at

10. The rural sector and the FTZ constitutes the rural region of the economy while the
urban sector and the urban unemployed constitute the urban region respectively.
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the rate a. The subsidy to domestic capital lowers the return on domestic
capital to FTZ producers vis-a-vis their urban counterparts and helps initially
to attract foreign capital for the establishment of an FTZ. The equilibrium
condition in the domestic capital market is therefore given by:

R=(1+oR,; O0<a<l. 11

Note that either (i) n> 0 and &= 0 or (ii) n = 0 and « >0. Again, since
domestic capital is mobile between the urban sector and the FTZ while
labor is freely mobile between the three sectors, the material balance equa-
tions (6) and (7) are rewritten as:

L+L,+L+U=L (12)
K,+K,=K (13)

Equations (1) - (5) and (8) - (13) completely characterize the post-FTZ
economy. In this economy we need to additionally determine R,, }'é, K, L, K,
and X,. Note that equation (11) determines R, and therefore equation (9)
determines R, Once R, is known equation (10) determines K;. With 8 and R,
given, L,, K, and hence X, is determined.

(a) Post-FTZ Unemployment Level

First note that since w, and 3 are constants, the unemployment rate in the
post-FTZ economy is the same as that of the pre-FTZ economy.!! The
absolute level of unemployment, U? is however different.’* The reason being
that X, is different in the postFTZ economy. Recall that 1a; X P = U’ Now
once the FTZ is established, through a subsidy to either domestic or foreign
capital, there is an outflow of domestic capital from the urban sector into the
FTZ. By virtue of our assumption of constant returns to scale, there is a cor-
responding outflow labor from the urban sector (note that the input-output
coefficients in the urban and the rural sectors remain unchanged in the
post-FTZ economy since factor prices in these two sectors are unchanged).

Since, X! = K _ %K/ the absolute level of unemployment in the post-FTZ

g, Ag O,

11. We shall denote A2 = 2? = 4.
12. The superscript p denotes post-FTZ value of the variable in question.
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economy is

U = ﬁ)“L (K -5 K,
ﬁ K K!e

Comparison between pre and post-FTZ unemployment levels thus yields

UU_U.U:(wu_ﬁ)aLaaKe K}'>0

B agax,

We have therefore the following proposition:!

Proposition 1: The absolute level of unemployment falls unambiguously once
the rural based FTZ is established in economy ‘E through a subsidy to either
domestic or foreign capital.

(b) Post-FTZ National Income
Before proceeding to analyze post-FTZ national income let us start with
the following definition:

Definition 1: In economy ‘E, the urban sector is said to be relatively more
capital (labor) intensive, in the employment adjusted sense, than the rural
based FTZ if and only if

K, K,

—r__>(<)

k.=
“TA+A)L, L

[4

ke

[. Consider now the post-FTZ economy in which the FTZ is established
through a subsidy to domestic capital, i.e., @ > 0 and 1 = 0. The establish-
ment of the FTZ causes domestic capital and labor to move out from the
urban sector to the FTZ leading to a fall in the urban sector output and an
increase in the FTZ output. The effect of establishing a rural based FTZ on
the rural output, however, requires a detailed elucidation. Suppose that the
urban sector is relatively more capital intensive, in the employment adjusted
sense, than the FTZ. In this case, the urban region releases relatively more
capital than labor. The demand for extra labor in the FTZ is met by an exo-
dus of labor from the rural sector leading to a fall in the rural sector output.
Conversely, when the urban sector is relatively more labor intensive, in the
employment adjusted sense, rural sector output increases.

13. Detailed derivations of propositions 1 and 2 are provided in Appendix A
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Therefore, national income in the post-FTZ economy in this case is given
by:

Vi=Q+t)X!+ X!+ X, +t(g? - X!)- R K,

The fourth and the last term on the right hand side are respectively the
tariff revenue and the subsidy cost of domestic capital used in the FTZ.
Comparison of pre and post-FTZ national income is now easy:

V' =V’ =1+X! - X1+ [X! -X"N-X, +t[X! - X'+ oR K,
Noting that g° = g¥ and simplifying we get:
V' -V =[X! - X'+[X-X’]- X, +oaR K,

As noted above, the first term on the right hand side of the above equa-
tion is positive as is the second term if the urban sector is relatively more
capital intensive, in the employment adjusted sense, than the rural based
FTZ. However, we can only say that post-FTZ national income is lower if the
decline in the urban sector output overweighs the increase in the FTZ out-
put such that the net effect of X! — X? — X, is positive. A sufficient condition
for this to happen is that the amount of domestic capital used per unit of the
FTZ output is greater than or equal to the corresponding amount used per
unit of the urban sector output, 7.e., ax > ay.

I1. Under the situation where 7> 0 and & = 0 or where the FTZ is estab-
lished through a subsidy to foreign capital, our analysis above remain
unchanged except that the post-FTZ national income in this case is written
as:

V' =(1+)X? + X? +X,+t(gl - X)) -nRK,

where nR:K,is now the subsidy payment to foreign capital. We end this sec-
tion with the following proposition:

Proposition 2: National income falls in economy ‘E once a rural based FTZ
is established through a subsidy to either domestic or foreign capital if (i) the
urban sector of the economy is relatively more capital intensive, in the employ-
ment adjusted sense, then the FTZ and if (ii) the amount of domestic capital
used per unit of the FTZ output is greater than the corresponding amount used
per unit of the urban sector output.
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ll. Unemployment Reduction in the Presence of a Rural Based FTZ

In this section we shall concern ourselves solely with the post-FTZ econo-
my characterized by equations (1) - (5) and (8) - (13). Our purpose is to ana-
lyze the effectiveness of policy interventions by the government of the host
economy in the rural and the urban regions of the economy to further
reduce unemployment. We shall also identify the conditions under which
national income may worsen relative to the initial post-FTZ level.

A. Targeting the Rural Region

We shall begin focusing on the effectiveness of an increase in the subsidy
rate to either domestic or foreign capital in reducing urban unemployment
and improving national income. Before proceeding further, let us define o
as the Allen-Uzawa partial elasticity of substitution between the factors of
production in the FTZ."*

I. An increase in the subsidy rate to domestic capital.
We begin by stating the following proposition."

Proposition 3: An increase in the subsidy rate to domestic capital used in the
rural based FTZ, decreases employment in the urban sector Employment in
the FTZ increases if ogg, 2 of,. Employment in the rural sector increases if (i)
the FTZ is relatively more capital intensive, in the employment adjusted sense,
than the urban sector and if (ii) ok, > o 2 ofx,. The absolute level of unem-
ployment decreases unambiguously in economy ‘E.

An increase in the subsidy rate leaves unchanged the rural wage, unem-
ployment rate and the return to domestic capital in the urban sector. The
return to domestic capital used in the zone decreases proportionately and
therefore the return to effective (true)'® foreign capital increases. The latter
two effects lead to an inflow of both domestic and foreign capital into the

14. For instance, ofg, denotes the partial elasticity of substitution between labor and for-
eign capital in the zone.

15. Detailed derivations of all propositions in this section are presented in Appendix B.

16. In this case the effective return equals the true return.
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zone leading to an increase in the FTZ output. The ensuing outflow of
domestic capital (and therefore labor) leads to a fall in the urban sector out-
put. Now, employment in the FTZ may or may not increase. The first effect
of the subsidy is to lower the return to domestic capital in the zone vis-a-vis
labor and foreign capital, thereby causing a substitution away from these lat-
ter two factors. On the other hand, since there is an inflow of foreign and
domestic capital into the zone, expansion of the FTZ output entails an
increase in labor usage. The net effect on employment is therefore positive
if the Allen-Uzawa partial elasticity of substitution between domestic and for-
eign capital is greater than the corresponding partial elasticity of substitu-
tion between domestic capital and labor. An increase in the subsidy rate in
this case leads to foreign capital being substituted to a larger degree than
labor by domestic capital in the production of the FTZ commodity. Note that
employment also increases in the FTZ if domestic capital is separable from
the other two inputs in the production process, i.e., the Allen-Uzawa partial
elasticities between domestic capital and labor and between domestic and
foreign capital are identical. Suppose now that Ofx, < Ofy, < Ofx,. Under this
situation an increase in the subsidy to domestic capital leads to a relatively
greater degree of substitution away from labor in the FTZ leading to a
greater amount of labor being absorbed by the rural sector — a phenomenon
that is reinforced if the FTZ is relatively more capital intensive in the
employment adjusted sense than the urban sector, as discussed in section
II. B. a. If however, the urban sector is relatively more capital intensive then
there is an outflow of labor from the rural sector, leaving ambiguous the net
level of employment in the rural sector. The absolute level of unemployment
falls unambiguously since there is an exodus of labor from the urban to the
rural region.

Proposition 4: With full repatriation of the earnings on foreign capital, an
increase in the subsidy rate on domestic capital used in the FTZ decreases
national income in economy ‘E if the increase in tariff revenue is “small”.

National income, when domestic capital is subsidized at the rate « can be
written as:!’

17. Henceforth we drop the postscript p.
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V=(1+)X!+ X! + X, +t(g) - X)) -oR K,

By the assumption of constant returns to scale and perfect competition
and substituting for R from equation (11), the above equation can be rewrit-
ten as:

V=w,L+1+a)RK,+(1-a)RK,+t(g, - X,)

An increase in the subsidy rate leads to a proportionate decline in the
return to domestic capital used in the FTZ as well as a decline in the domes-
tic capital usage in the urban sector entailing a fall in the urban sector out-
put. Further, the increase in the subsidy rate leads to a loss of national
income due to increased subsidy payments on domestic capital used in the
FTZ. Since consumption of the urban commodity remains unchanged,
imports of the urban sector commodity increases, leading to an increase in
the tariff revenue. National income worsens if the decline in factor income
and the increased subsidy payments taken together, is sufficient to over-
weigh the positive effect of an increased tariff revenue on national income.
A sufficient condition for this to happen is that either (i) the tariff rate is
“small” or (ii) the elasticity of the urban sector output with respect to the
subsidy rate on domestic capital is “small”.

[I. An increase in the subsidy rate to foreign capital.
In this case 1> 0 and o= 0. We start with the following proposition.

Proposition 5: An increase in the subsidy rate to foreign capital used in the
rural based FTZ decreases employment in the urban sector and increases
employment in the FTZ. Employment in the rural sector increases if (i) the
FTZ is relatively more capital intensive, in the employment adjusted sense,
than the urban sector and if (ii) ofy, > ofy,. The absolute level of unemploy-
ment decreases unambiguously in economy ‘E.

An increase in the subsidy to foreign capital used in the zone leads to an
increase in the inflow of foreign capital which in turn engenders a propor-
tionate increase in the demand for labor and domestic capital. FTZ output
increases while urban sector output falls. Employment (and thus output)
rises in the rural sector if the FTZ is relatively more capital intensive, in the



Arnab K. Basu 467

employment adjusted sense, than the urban sector and if foreign and
domestic capital are better substitutes of one another than foreign capital
and labor in the production of the FTZ commodity. The latter effect rein-
forces the former because the increased inflow of foreign capital displaces
domestic capital relatively more from the rural region than labor. The
absolute level of unemployment falls in response to the exodus of labor from
the urban to the rural region.

Proposition 6: With full repatriation of the earnings on foreign capital, an
increase in the subsidy rate on foreign capital used in the FTZ decreases
national income in economy ‘Eif the increase in tariff revenue is “small”.

National income, when foreign capital is subsidized at the rate 7 is written
as:

V=w,L+RK- nRK; +1t(g,-X,)

Note that Ry, the true return to foreign capital, remains unchanged when
the subsidy to foreign capital is increased. The effective return, however,
increases proportionately. An increase in the subsidy payment to foreign
capital has two effects: (i) A negative effect on national income due to the
increased subsidy payments engendered by an increased inflow of foreign
capital and (ii) a positive effect due to the increase in tariff revenue engen-
dered by a fall in the urban sector output with unchanged consumption. It is
possible for the first effect to overweigh the second f the ariff rate is small
and/or the elasticity of the urban sector output with respect to the subsidy
rate on foreign capital is small.

B. Targeting the Urban Region

In section III. A, we have seen that once an F1Z is established in the rural
region by providing a subsidy to either domestic or to foreign capital used
therein, then targeting the rural region (i.e., by increasing the subsidy
rates) reduces urban unemployment. Can the government achieve the same
outcome by targeting instead the urban region (i.e., by decreasing the tariff
rate on the urban sector)? Before proceeding further, it bears emphasis that
reduction in the tariff rate is seldom a feasible option, and as noted in the



468 Unemployment Reduction in the Presence of a Rural Based Free Trade Zone

Introduction the inability of governments to completely eliminate tariff barri-
ers makes the establishment of FTZs a lucrative alternative to free trade.
Therefore, our analysis in this subsection should be construed as one that
pertains to “minor adjustments” in the tariff rate. Further, we consider such
adjustments only in the presence of an FTZ established through a subsidy
to domestic capital. Consider then the following proposition:

Proposition 7: A decrease in the tariff rate on the urban sector commodity
decreases employment in the urban sector. Employment increases in the FTZ if
Okk, 2 Ok, and employment increases in the rural sector if (i) the F1Z is rela-
tively more capital intensive, in the employment adjusted sense, then the urban
sector and if (ii) Ok, 2 Of 2 Ofg,. The absolute level of unemployment falls
unambiguously in economy ‘E.

A decrease in the tariff rate on the urban commodity decreases the return
to domestic capital in the urban sector. This leads to a substitution away
from labor towards domestic capital in the urban sector. However, the ensu-
ing proportionate fall in the return to domestic capital in the FTZ increases
the return to foreign capital engendering an increase in the inflow of foreign
capital. Since domestic capital is now relatively cheaper as compared to the
other two factors, there is a substitution away from labor and foreign capital
towards domestic capital in the FTZ. This leads to an outflow of domestic
capital from the urban sector leading to a fall in its output. If however, the
elasticity of substitution between domestic capital and labor is less than the
corresponding elasticity of substitution between domestic and foreign capi-
tal in the FTZ, then employment increases in the FTZ. The chain of events
that leads to an increase in employment in the rural sector is similar to the
one explained for proposition 3. Unemployment falls unambiguously due to
the exodus of labor from the urban to the rural region.

Proposition 8: With full repatriation of the earnings on foreign capital, the
effect of a decrease in the tariff rate on the urban commodity on national
income in economy ‘E is ambiguous if the FTZ is established through a subsidy
to domestic capital. If, however, the F1Z is established through a subsidy to for-
eign capital then national income (i) worsens if the increase in tariff revenue
is “small” and (ii) unambiguously worsens if tariff revenue decreases.



Arnab K. Basu 469

Consider first the case where the FTZ is established through a subsidy to
domestic capital. A decrease in the tariff rate reduces the return to domestic
capital in both the urban sector and the FTZ. Consequently the effect on
subsidy payments is ambiguous since the decrease in the return to domes-
tic capital tends to reduce subsidy payments while the increased inflow of
domestic capital into the FTZ tends to increase it. The same is true for tariff
revenue. Tariff revenue (i) increases due to increased demand for the urban
sector output and a corresponding fall in the urban sector output and (ii)
decreases due a lower rate of tariff. However, in the event where the FTZ is
established through a subsidy to foreign capital, a decrease in the tariff rate
increases subsidy payments by increasing both the return to and the
amount of foreign capital. Consequently national income decreases if the
increase in tariff revenue is small. On the other hand, national income
unambiguously decreases if tariff revenue falls.

IV. Conclusion

We have shown in this paper that the establishment of a rural based FTZ
through a subsidy to either domestic or foreign capital reduces the level of
unemployment in the economy and worsens national income if (i) the urban
sector is relatively more capital intensive in the employment sense than the
FTZ and if (ii) the amount of domestic capital used per unit of the FTZ out-
put is greater than or equal to the corresponding amount used per unit of
the urban sector output. In effect, our paper provides a result counter to that
posited by Miyagiwa (op. cit) where establishment of a rural based FTZ
leads to increased unemployment in the economy, even though national
income may increase. It should, however, be noted that for reasons
explained in the Introduction, our model is restrictive in the sense that it
pertains to a land abundant economy.

Subsequently, we have shown that further interventions in the urban or
the rural regions of the economy helps reduce urban unemployment in the
post-FTZ economy even though the effect on national income is in general
ambiguous. Note however that we have not considered the effect of a tech-
nological improvement in the rural sector (an increase in ) on the unem-
ployment level in the post-FTZ economy. The reason being that the effect of
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such an improvement is ambiguous. A technological improvement, on one
hand, reduces the unemployment rate by increasing proportionately the
rural wage. On the other hand, the ensuing fall in the employment levels in
both the rural sector and the FTZ causes an exodus of labor to the urban
region. The net effect on the urban unemployment level is therefore am-
biguous.

Finally, throughout this paper we have not considered explicitly the
sources of financing the subsidies and have assumed that non-distortionary
or lump-sum taxation is available to any desired extent. It would be an inter-
esting exercise to check how our results are modified when the sources of
financing the subsidy are explicitly considered. Also, even though we have
shown that an increase in the subsidy rate to either domestic or foreign cap-
ital as well as a decrease in the tariff rate on the urban commodity help
reduce unemployment in the economy, we have not provided a ranking be-
tween the three policies, possible extensions we leave for future research.

Appendix A

Denoting a; i=Kj, K, L and n = ¢, u, r as the amount of the ith input used
in the production of the nth sector output, we can solve equations (10), (12)
and (13) for the output levels of the three sectors in the post-FTZ economy.
Noting that the input-output coefficients are unchanged in the post-FTZ
economy since factor prices have remained unchanged we have:

(I+Aa, a, a ||X, L
0 a, O||X | K/ BR)

The determinant of the above matrix is
Q= a, g ax, > 0

Therefore we have:

a
I T
GK" aK"aK#

\\
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x=%r
ag,
1+A)a, a, 1
X, =————<(k,-k)K, + (ax L—(1+A)a;, X)
a, ag g a,ag " ’

Proof of Proposition 1:
Since U= AL, and X’ = * = A, we have

U-U" = 2(L —Lﬁ)=/’LaL“(ij—X,f)

ﬁ aK ax,,

Proof of Proposition 2:
Change in national income due to the establishment of an FTZ, through a
subsidy to domestic capital can be analyzed as follows:

=(X0- X=X, +(X' - X")+oR K,

Now
Xy - X)) = K,
Kk, 9K,
x - K
e a;(ﬁ_
(x¢ - x)= P2 (———)K
K e

Substituting and rearranging we get:
K

a
Vv —pt =L (K14 a, (———)K +aR K,
ag, Ok, ag, k. k,
The above expression is positive if (i) 2, > k, and if (ii) ay, > ag..

Similarly, when the FTZ is established through a subsidy to foreign capi-
tal we have:
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‘Vﬂ:ﬁ(ai ﬂa” (-——)K;H}R K,

aKﬁ. a’K, aK,@ e

{VN —

again the above expression is positive if (i) &, > k, and if (i) ag, 2 ax,.

Appendix B

In this appendix since all variables refer to post-FTZ values, we drop the
superscript p from all the variables.

Using equations (4), (5) and (9) along with the Wong-Viner Theorem, we
get;

0 6, 01|42 ;
O 9(({ GKF {? — 9}{(&_ BKJ& ﬁ
-1 0 0 ||R B

D, the determinant of the above matrix is denoted by,
DI = -6, Ok, <0

Where a mrcum!flex over a vanabI% denotes proporhonal change ( . 9_ ).
However, t= a+1' =0+ A) n= a+ ﬂ) and a= (1 D Finally, the &'s suit-
ably subscripted denotes the share of the factor in the unit cost of the com-

modity in question.
Also note that f\}is the effective return to foreign capital. Applying Cramer’s
rule to the above matrix we get:

b X op

t N
E_oLso 2%
t Og o n

Since R = R, + ¢, we have therefore:

L A T T
t Oy o n
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0 R, 0 :
. 0, R‘ =i>0, Rf:])(]
t Ox, O, o O, n

Using equations (10), (12) and (13) and substituting for U in equation
(10), we get

A+ML, L, L1|L, 0
K!t K€’ 0 {4 = _Ku(aK —aL") KP(GK "aL)
0 Kf 0 Lr Kf{ER(Rf_(éKﬂ._&L,)}

The determinant of the above matrix is
QI =L,K,K; >0
and where
ay —6; =otx(W, - R)
ag —ay, =) (O1x — 07, W, + O, (Okx — 07k )f?e +0k, (Okx, — 0Lk, )}:?f

‘ W o & € 34 e € 0 e B
ag, —o; =6, (o1x, —0, )0, + 6k (O, —0[x )R, + 0y (Ok , - ok, )R,

Substituting the above into the right hand side of the employment matrix
and noting that (i) of;< 0,7 =L, K, K;and (ii) ¢, < 0 is the elasticity of for-
eign capital inflow with respect to the return to domestic capital used in the
FTZ, we get:

Proof of Proposition 3:
L

H=

K, ¢ ¢ ¢ Kp
(3{ K EJKK +GKIK, —zaxxr}+?fﬁf <0

I n

L, ; ,
g‘=‘fk, +6g, {(U}{Kf _O-PKL)_O-:‘{_,KF +0'ny, |

. : _ . F
L—f a+A)L, {L,(k, —k,)[~€p +6x ((Okx, —Ok )0k x, +0Oix )]
3 L K '] ¢

re N

+ K, 0k (O, +(0%, — 0Lk, )~ Oy )
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Now = is positive if O, 2 Of, and aj—?f is positive if (i) k, > &, and if (ii) Oiks
2 o, 2 Ofg. If instead, k, < k, then the effect of an increase in the subsidy
rate to domestic capital used in the FTZ on rural sector employment is

ambiguous. Now totally differentiating AL, = U, we get:

£, -525-0
A
Substituting for L, we get
Q = & <0.
(04 o

Proof of Proposition 5:

86}{ 2

1’;: - & { ¥k, ~ Ok, }

<0
L
e, 0l

> 0
Lr (1+A.)L,‘L89Kﬁ ;
e e (0t b~ B) = (i, i)

L
N is positive if () &, > k, and if (i) Ok, 2 Ofx,. If instead, &, < k,, then the
effect of an increase in the subsidy rate to foreign capital on rural sector

employment is ambiguous.

Substituting for L, we get
g = & <.
n n

Proof of Proposition 7:

l: J(06.‘{ 3 1 = — 0
ot e g 408 -20%, |- (—Le 0'";; }>
; Kﬂg " KK K /K, KK, K R, L

9}( ]

N
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f, € e e e
Eczf_-g?{(axx GI{L)_GKfK,-+GLKf}

£ (44 e e . 2
(79 L)K“{L(k -k leg, -0k, (O, %)~ 0 i, +0%x )]

_KOK (O'KK +(0%y - qu) oxk)- K07k}

Now i—-’f is positive if O'emf 0% and -I-" is positive if (i) k, > &, and if (ii) oﬁgf

2 0f12 O° L, If instead, &, < &, then the effect of a decrease in the tariff rate
on rural sector employment is ambiguous.
Substituting again for L, we get

YL
tt

Proof of Proposition 4:

National Income (%) for the economy (‘E) can also be written (when do-
mestic capital to the FTZ is subsidized at the rate f) and when the earnings
on foreign capital is fully repatriated, as follows,

N,o=w,L+(1-a)RK+20RK, +t(g,- X,)

Totally differentiating the above equation with respect to & and noting
that K, = X, we get:

dv 1 X, XX
e = ALt AR B, — =j=—t=kt
doaf,_, @ a o

The first two terms are negative while the last term is positive. National
income may decrease if either (i) ¢ is small or (i) the elasticity of the urban
sector output with respect to the subsidy rate on domestic capital, (‘K.H). is
small, such that the combined effect of the first two terms outweigh tk?e last
term above,

Proof of Proposition 6:
When the FTZ is established through a subsidy to foreign capital (and the
earnings on foreign capital is repatriated fully), we have:

V| ,=wL+RK-nR K, +t(g,~-X,)
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Totally differentiating the above equation with respect to n and noting that
() K, = %, and i) %= 0, i.., the true return remains unchanged when the
subsidy to foreign capital is increased, we get:

dv X, X,
E(;- =*(1+EIF)R}rKJ,- -t —

=0

The first term is negative while the last term is positive. Note that ¢, > 0 is
the supply elasticity of foreign capital with respect to the subsidy rate on for-
eign capital. National income may therefore decrease if either (i) ¢ is small
or (ii) the elasticity of the urban sector output with respect to the subsidy
rate on foreign capital, (), i&small such that the first term outweighs the
last term above.

Proof of Proposition 8:
We shall only consider the case where o> 0 and n = 0. Noting that in this
case K, = X, - 6,, ojxR and that m is the marginal propensity to consume
the urban sector commodity, we have:
dv R,k
t

7,0~ ﬂ)_&? [(1-)X +20K,]

h:}

o0, Ku X
t ¢

t

X, )Xg

K

L}

First note that £ > 0 is the elasticity of the urban sector output with
respect to the tariff rate and that g,(1 - o t)) > 0. Therefore the first two
terms on the right hand side of the above equation are positive while the
last two are negative, rendering ambiguous the effect of a decrease in the
tariff rate on national income in the presence of a rural based FTZ estab-
lished through a subsidy to domestic capital.
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