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Abstr act

This paper investigates the effects of export
processing zones (EPZs) on factor rewards, national
i ncomre and the out put of the domestic internedi ate good
produci ng sector (backward |inkage effect) in surplus-
| abor devel oping countries. It is shown that if the
Intermedi ate good is internationally traded, an
increase in foreign capital investnment in the EPZs wil |
not change factor rewards and then national incone
irrespective of the existence of unenploynent. It is
al so shown that, contrary to the conventional w sdom
an increase in foreign capital investnent decreases
production of the internediate good and increases
unenpl oynent. The effects of factor accurulation on
out puts and unenpl oynent are al so exam ned.
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| . I ntroduction

Many enmergi ng econonm es have intensively enployed

*Correspondi ng address: Shigem Yabuuchi Departnent of Econonics,
Nagoya Gty university, Yamanohata, M zuho, Nagoya 467-8501, Japan
Tel / Fax: +81-52-872-5739 E-numil: Yabuuchi @con. nagoya-cu.ac.jp

02003-Center for International Econom cs, Sejong Institution, All



Export Processi ng Zones, Backward Li nkages and Unenpl oynment 361

export processing zones (EPZs) or duty free zones
(DFZs) to accelerate their devel opnent. These policies
show consi derabl e success as devel opnent strategies in
t hose countries which include Kaohsiung (Taiwan),
Masan (South Korea) and Maquil adoras (Mexico). The
advant ages of these policy options are as follows: (1)
they introduce foreign capital which is scarce in those
countries, (2) they introduce advanced technology in
the host country, (3) they stinulate donestic sectors
through (inter-industry) |inkage effects, (4) they
mtigate the bal ance of paynent problem by increasing
export earnings, and (5) they alleviate the probl em of
unenpl oynent. On the other hand, advanced countries
invest their capital in developing countries to enjoy
their low wage rates, to circunvent the protective
barriers of the invested countries, and to enjoy
various fringe benefits which include a capital tax
reduction, production and wage subsidies. Various
aspects of DFZs and EPZs have been di scussed by several
trade theorists such as Hamada (1974), Rodriguez
(1976), Ham lton and Svensson (1982), Young (1987,
1992), Young (1992), Young and M yagiwa (1987), Bel ad
and Marjit (1992), Myagiwa (1993) and Yabuuchi (1997).

Recently, Din (1994) presented an ingenious node
whi ch incorporates EPZs and an internedi ate good-
produci ng sector. He remarked that one of the major
objectives for formng EPZs is to stimulate the
donmestic (primary) sectors through backward |i nkages.

These |inkages are established through the input-
out put relations between EPZs and donmestic good-
producing sectors. Din showed that iif the

intermedi ate good is internationally traded, then an
increase in foreign capital investnment in the EPZs
(i.e., an establishment or an increase in the
activity of the EPZs) has no effect on factor rewards
and then national income, and it has harmful
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(respectively beneficial) effect on the internediate
good- producing activities if the internediate good
sector is labor (respectively capital)-intensive.

By the way, EPZs are enployed mainly by devel oping
countries which are characterized by abundant | abor and
unenpl oynment. Thus in this paper we focus our attention
on anot her inportant objective of form ng EPZs by
i ncorporating urban unemployment into Din's full-
enpl oynment nodel. W analyze the effects of EPZs on
factor rewards, national income, unenployment and
outputs. Qur main findings are as foll ows. Suppose that
all goods including the intermediate good are
Internationally tradable. An increase in foreign
capital investment will not change factor rewards and
then national inconme even if unenploynment exists.
Furthermore, it decreases the output of the
i nternmedi ate good and increases unenploynent. It is
interesting that urban unenpl oynment decreases if and
only if enploynment in urban sectors (the donestic
manuf acturi ng sector and the EPZ) decreases. The
effects of factor accumulation on the outputs and
unenpl oynment are al so investigated.

The rest of the paper is organized as foll ows.
Section 2 presents the nodel and basic assunptions.
Section 3 exam nes the effects of EPZs on factor
rewards, national income, the output of internediate
good and unenpl oynment. Section 4 is devoted to the
anal ysis of the relation between factor accumnulation
and unenploynent. Finally, concluding remarks can be
found in section 5.

1. The Mddel and Assunptions

Let us consider a small open econony in which there
are two zones: the donestic zone and the EPZ. The
donesti c zone: produces two goods, X; and X,, while the
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EPZ produces Xs. Production of X; requires |abor (L,)
and domestic capital (K;,). Good 1 is a pure
i nternmedi ate good which is used in the production of
goods 2 and 3. Sector 2 utilizes labor (L, ), donestic
capital (K,,) and good 1 (X;), while sector 3 uses
| abor (Ls, ), foreign capital (V) and good 1 (X;3).
Thus, it is supposed that internedi ate goods produced
in the primary sector 1, for exanple, tinmber and iron
ore, are further processed into manufacturing
products, furniture and steel products, respectively,
in sectors 2 and 3. The production functions are:

Xi=F*( Ly, Kq) (1)
X2=F2( L2, Ko, X12) (2)
Xs=F*(Ls, V, X13) (3)

F is honmogeneous of degree one in the factors.
Under conpetition, we have

Pi=a  witar (4)

Po=a sWotakol +axP: (5)

Figure 1. The Labor Allocation Mechani sm
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Ps=a sWstaysS+axsP: (6)

where a;; is the amount of the ith factor used in the
jth industry to produce one unit of the output, w is
wage in the jth sector, r is rental of donestic
capital, s is rental of foreign capital, and p; is the
price of the jth good (j=1,2,3). W assune that all
goods are tradable and then their prices are
exogenously given.

In the standard Harris-Todaro (hereafter, H T) nodel
it is assumed that the wage rate in (domestic
manuf acturing) sector 2 (w) is rigid due to sone
political and/or institutional considerations while
wage rate in (donmestic primary) sector 1 (w;) is
flexible. In this case, the rural-urban | abor
al l ocati on nmechanism is shown as

Wi=Wslo/ (Lo+Ly) or wi(1+A)=w (7)

where L, and L, are enpl oyed and unenpl oyed | abor in the
urban area, respectively, and A=L,/L,. In the [ abor
market equilibrium therefore, the rural wage rate (w)
equal s the expected wage income in the urban
manuf acturing sector which equals the manufacturing
wage rate (w) tinmes the probability of finding a job
in the urban manufacturing sector (Ly/ (Ly+L,)).

In the present nodel, we introduce EPZ in the rura
area. The local governnent may induce foreign firnms to
the rural area where |abor force is abundant and the
wage rate is relatively cheap. However, this does not
necessarily nean that the EPZ is |l ocated actually in the
rural area. The inportant thing is that foreign firns
in the EPZ can use domestic |abor at the flexible rural
wage since mninumwage |l aws are rel axed and | abor uni on
activities are restricted there. In this case, the | abor
al | ocati on between the sectors is shown in Figure 1. The
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figure incorporates the EPZ into the standard H T | abor
al location nmechanism In the figure, 00 rmeasures the
endowrent of |abor, mm ee, and aa show the marginal
val ue products of I abor in the manufacturing sector, the
EPZ and the primary sector, respectively, and gqq is a
rect angul ar hyperbola. Note that Ow,AL, equals OCDE
This shows the rural-urban |abor allocation shown in
(7). Thus, the standard H T |abor allocation mechani sm
hol ds between the rural and the urban areas also in the
present set-up. The manufacturing sector enploys OL, at
the fixed urban wage rate (w,). EF is unenployed in the
urban area. In the rural area, OL; and EG are enpl oyed
in the primary sector and the EPZ, respectively, at the
rural equilibrium wage rate

Exogenously given endowrents inpose the resource
constraints,

ap XgtapXota s Xt =L (8)
A X tagXo=K (9)
av3X3=V ( 10)

where L and K are the endowrents of |abor and capital,
respectively. This conpletes the specification of our
nodel with the fixed endowrent of factors and the
internationally determ ned prices. W have seven
unknown variables w, r, s, X;, X, X3 and L, which are
solved by seven equations (4)-(6) and (7)-(10) for
given paranmeters, w, P, P, P;, L, K and V.
Fol l owi ng Khan (1980) and Neary (1981), | nake the
foll owi ng assunption. The assunption is known as the
stability condition in the nobile-capital H T nodel

Assunption 1 (Stability). Mnufacturing sector 2 is
capital-intensive relative to primary sector 1 in the
val ue sense, i.e.,
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r Kz/ wWLo>r K]_/ VV1L1¢¢k2>( 1+/\) kl!
wher e kaKj/Lj, (j:]., 2)

The assunption is not unrealistic and well known in the
literature. This inplies that the manufacturing sector
2 is capital-intensive relative to the primary sector
1 also in the physical sense, i.e.,

K2/ L2>Kl/ Ll¢¢/\5 ALl/\KZ_ALZ/\K1>O

where the allocative share of the ith factor inthe jth
industry (e.g., Aw=awX/K).

I11. EPZs and Linkages w th Unenpl oynent

A. Factor prices and national incone

W analyze the effects of EPZ on factor prices and
nati onal income in the presence of urban unenpl oynent.
For the purpose, we will consider the change in foreign
capital investment (V). Note that our model is
compl etely deconposable between the price side,
eqs.(4)-(6), and the quantity side, eqs.(7)-(10).
Therefore, factor prices are not affected by an

increase in foreign capital investment because
commodity prices and the urban manufacturing wage are
fixed. This also inplies that all input coefficients

are fixed since they depend on factor prices. Thus the
followng result is imediate

Proposition 1. An increase in foreign capita
i nvest ment does not change the rural wage and rentals
of donestic and foreign capital

Al'l good prices are constant because the goods are
tradable and this country is small. Since the donestic
manuf acturing wage rate is fixed, the rental of
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domestic capital is constant from (5). Then, the rura
wage rate is also given through (4). Finally, (6)
determ nes the rental of foreign capital. Therefore, an
increase in foreign capital investnment does not change
the rural wage and rentals of donmestic and foreign
capital. This confirns the Din’s result obtained in the
nodel w t hout unenpl oynent.

Consi der now the wel fare effect of an increase in the
activity of the EPZ. National income of the host
country, vy, is given by

y = wi(Li+Ls) twelo+r K (11)

where Lj = a;jX. Using the relation (7), (11) can be
witten as

y = wy(Ly+Lo+La+L,) +r K=wL+r K (12)

Since factor prices are not affected due to the
increase in foreign investnent, we have the foll ow ng
proposi tion.

Proposition 2. An increase in foreign capital
i nvest nent does not change national income in the
presence of unenpl oynent.

This result holds even if unenpl oynent changes. Under
the assunmption of H-T |abor allocation mechanism
unenpl oyed | abor gets its subsistence incone from
relatives or friends, or they get their job by lottery
every norning. Thus, each urban |aborer obtains the
expected wage on the average. Since the expected wage
in the urban area is the sane as the rural wage, every
| aborer obtains the sane fixed wage rate in the econony
as a whole. Therefore, national inconme does not change
even if unenploynment exists and changes due to the
increase in foreign capital investnent.
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B. Backward |inkage effect

Now | et us examine the effect of foreign capita
inflow on the output of the internedi ate good, that is,
t he backward |inkage effect. Differentiating (7) -
(10), we obtain

A A As A 3(1
)\Kl )\kl 0 0 X2 —

o 0 1 0||%

(13)

o <) X’ | it

Lo |

Solving (13) for Xiwi th respect to V , we have
X /V = —WAAGA /D, (14)

where A is the value of the determ nant of the
coefficient matrix of (13),

= AWIAL Ak — Wo A A ) = WA A A (LK) { Ko —(1 + )k,

It can be shown that A is positive if the
manuf acturing sector is capital-intensive relative to
the primary sector in the value sense (Assunption 1).
Thus, the follow ng proposition is imediate.

Proposition 3. An increase in foreign capital inflow
decreases the output of the internediate good.

Under the stability condition, the manufacturing good
sector is capital-intensive relative to the primry
(internmediate) good sector. An increase in foreign
capital investnment into the EPZ attracts | abor fromthe
domestic sectors. Therefore, the |abor allocation
reduces the output of the internediate good sector and
i ncreases the output of the manufacturing sector
t hrough the Rybczynski effect. Thus, an increase in
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foreign capital has a negative backward |inkage effect
in the present nodel.

C. Unenpl oynent

Consi der now the effect of EPZ on urban unenpl oynent.
Solving (13) for L, with respect to V, we have

Lu/V= AW A A A La/ A (15)
This suggests the follow ng proposition

Proposition 4. An increase in foreign capita
i nvest ment i ncreases unenpl oynent.

This result is pessimstic contrary to the
conventional w sdom that an inflow of foreign capita
creates enploynent opportunity and alleviates the
probl em of unenploynent. As shown in the previous
proposition, foreign investment expands the
manuf acturi ng production, hence enploynment in the

Figure 2. The Effect of Capital Accunul ation

A A
W, q’ ‘r w
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manufacturing sector increases. This increase in urban
enpl oynent increases the expected wage through the
increase in the probability to get a job in the urban
area, and attract |abor from the rural area. If the
rural wage increases owing to the wthdrawal of |[abor,
the | abor novenent will be [imted to sone extent. Since
the rural wage does not change in the present situation

however, a large anount of rural |abor noves into the
city. As aresult, some of the mgrants cannot get their
jobs and will be unenployed there, though tota

enpl oynment in the urban area increases. Thus, both
enpl oynment and unenpl oynent increase in the urban area.
This can be seen also by differentiating (7).

(Wo—wy) dL, = wdLy. (16)

Thus, this inplies the follow ng proposition.

Proposition 5. |If employment in the wurban
manuf acturing sector increases, urban unenpl oynent
i ncreases, and vice versa.

This proposition has inportant policy inplication for
the policy nakers of devel oping countries. They cannot
reduce unempl oyment by increasing empl oyment
opportunity in the EPZ. Though foreign investnent
itself creates jobs in the EPZ, the harnful side effect
is larger than the direct effect. Therefore, in order
to alleviate the problem of unenploynent, sone other
policies to keep labor in the agricultural sector nust
be consi dered.

I'V. Factor Accunul ati on

Finally, let us examne the effects of factor
accurul ati on on outputs and unenpl oynent. From (13), we
have the follow ng results of conparative statics.
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X1/L = WAMG/A>0,  Xo/L = —w A\ A /A<O. (17)
and
Xi/K = —WA A ,/A<0,  Xo/K = WA /A>0. (18)

Thus, |abor growth increases the output of the | abor-
i ntensive agricultural sector and decreases the output
of the capital-intensive manufacturing sector. On the
ot her hand, capital accumul ation increases the output
of the manufacturing sector and decreases the out put of
the agricultural sector. Therefore, the follow ng
proposition summarizes the results.

Proposition 6. In the presence of the EPZ and
unenpl oyment, the Rybczynski theorem hol ds under
stability.

Equations (8) and (9) show that sectors 1 and 2
constitute a nodified Hecksher-Chlin world with the
EPZ (sector 3) and unenploynent. Therefore, the
change in factor endowrents has two effects on the
out puts of the domestic sectors: the direct resource
all ocation effect and the indirect effect through the
EPZ and unenpl oynent. By the way, the change in
factor endowrent does not affect the enploynment in
the EPZ (L3) when the wage rate is fixed. On the other
hand, | abor growt h decreases unenpl oynent and capital
accunul ation increases unenploynent as shown bel ow.
Thus, the side effect through the change in
unenpl oynent enforces the direct effect of factor
growth. If | abor increases, avail able | abor increases
nore than the initial increase in |abor endowrent
since unenpl oynent decreases. |If capital increases,
avail abl e | abor decreases at the same time since
unenpl oyment increases. Therefore, the Rybczynski
t heorem holds a fortiori.
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Solving (13) for L, with respect to factor changes,
we have

Lu/L = (Wy — Wo)Agg AL,/ A (19)

and

Lu/k: (WZ_W].))\L].)\LZ/A' (20)

Thus we have the follow ng proposition.
Proposition 7. Labor growth decreases unenpl oynent
and capital accunul ation increases unenpl oynent.

This result is rather paradoxical. It seems that,
in |abor-surplus devel oping countries, |abor growth
makes | abor nore redundant while capital accunmul ation
creates nore enploynent opportunity. In the present
set-up, however, the results obtained are reversed.
Labor growth expands the output of the | abor-
i ntensive (primary) sector 1 and reduces that of the
capital-intensive (manufacturing) sector 2 through
the Rybczynski effect. This attracts nore |abor into
the rural sector than that released from the
manuf acturing sector since the primary sector is
| abor-intensive. Thus, | abor growth reduces
unenpl oynent since some of the workers are supplied
from the unenpl oyment pool. On the other hand
capital accumnul ation increases the output of the
capi tal -i ntensive manufacturing sector and decreases
that of the |abor-intensive primary sector. In the
process, both |abor and capital move from the
agricultural sector to the manufacturing sector. A
relatively |l arge amount of | abor is released fromthe
primary sector owing to the difference in the factor
intensity. This | eads to an increase in unenpl oynent.

Figure 2 shows the effect of capital accunulation
Capi tal accumul ation shifts mmto nim and enpl oynment



Export Processi ng Zones, Backward Li nkages and Unenpl oynent 373

in these sectors expand fromO L, to O L,”. The margi na
val ue product of labor in the primary sector decreases
fromaa to a’a’ due to the reallocation of capital. The
equilibrium is reestablished at point B . Clearly,
L;L," is larger than L,L,’, hence unenpl oynent increases
as a result of capital accunulation and acconpanying
capital reallocation. The effect of |abor growth is
al so explained simlarly.

V. Concl udi ng Remarks

Thi s paper has exam ned the effects of a formation or
an expansion of EPZs on various aspects of devel oping
countries in the presence of unenploynent. W have
shown that an increase in foreign capital investnent
| eaves donestic factor rewards and then national incone
unchanged. Furthernore, it decreases the output of the
i ntermedi ate good, and increases urban unenpl oynent.
It has also been shown that, contrary to the
conventional wisdom | abor growth decreases
unenpl oyment while capital accunmul ation increases
unenpl oynment. Thus, in spite of favorable expectation
by many devel oping countries, EPZs nay have negative
effects on national incone, backward |inkage and
unenpl oynment in an econony characterized by the EPZ and
unenpl oyment .

In this paper, we have focused our attention on the
probl em of unenpl oynent in devel oping countries. It is
noteworthy that both foreign capital investnent and
donmestic capital accumul ati on i ncrease unenpl oynent in
the present model with EPZ and unenpl oynment. The
i mportant policy implication is that some other
policies to expand the primary sector are required in
order to alleviate the problem of unenpl oynent.
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