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Abstract : In this paper, we construct a three sector static general equilibrium model of a small open economy with special 
consideration to the EPZs. The paper examines the impact of FDI on the output levels of different sectors and also on the 

incidence of employment in the EPZs. Here we have shown the possibility of expansion of EPZ as well as level of employment 

in that sector. Finally we have shown that social welfare of our small open economy may improve. 
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INTRODUCTION 

 

Less developed countries are characterized by poor economic growth and broadly we can say that they are in a very low 

trajectory of their desirable economic development path. Thus issues like high growth rate along with economic development are 

gaining more importance among the policy makers of most of the less developed economies (hereafter LDCs). FDI1 as a policy 

measure to overcome the situation, that is, low economic growth rate along with proper economic development, deserves high 

weight among the other policy measures. FDI has grown spectacularly since1945 and the bulk of it has taken place within the 
developed economies, though the pattern is beginning to change with the rapid growth in the countries of South and East Asia. 

Over the next ten years the current ranking of the world‟s top economies is projected to undergo substantial changes. In 2020 - 

assuming the countries grows at the rates projected by the World Bank – new set will be: China, USA, Japan and India etc. 

According to World Bank FDI flow to LDCs increased from US$ 35 billion (1991) to US$ 80 billion (1996). China is by far the 

largest recipient of FDI. China contain an upward bias due to substantial recycling of domestic funds through Hong Kong and 

Macao port in order to take advantage of concessions given to the foreign investors to invest their funds in the local Export 

Processing Zones. Thus the policy guidelines of these economies should be written in such a form which attracts FDI in their 

economic zone. Among the several alternatives the term „Export Processing Zone‟ (hereafter EPZ) is becoming more important 

for many LDCs, like India. Though India was the first in Asia to recognize the effectiveness of the EPZ in promoting exports, 

with Asia‟s first EPZ set up in Kandla, but till now we are not becoming the top recipient of FDI flow through EPZs, simply 

speaking they are not working in the right way. Hence the question arises regarding the fact that India should use concession 
policy for promoting EPZs and attracting FDI flow. To answer this question, here we have developed a model through which we 

can examine the effectiveness of the concession policy regarding the EPZs.  

The main motivation behind this work has been generated from the fact that though there exist a large number of 

theoretical works related to the issues foreign capital inflow and EPZs but perhaps no theoretical work in a general equilibrium 

framework has integrated the issues FDI, EPZ and tax concession to the EPZ. In this context we have considered Beladi-Marjit 

(1992)2 as the benchmark model and further we have extended this famous model by inserting the tax concession term. 

This paper is organized in the following manner. Section 2 considers the model. Sections 3, 4 and 5 have considered 

Trade Policy, Sectoral Effects and factor prices, Impact of trade liberalization on the profit and employment level of the EPZ, 

Effects of Reduction in Tax Concession on Social Welfare respectively. Finally, the concluding remarks are made in section 6. 

                                                             
1 FDI, that is, foreign direct investment is long term movement of not only physical capital but also of investible funds.  
2 Beladi and Marjit (1992) have considered export processing zone as third sector of the economy. 



Golden Research Thoughts                                                                                                    

ISSN 2231-5063      

Volume-3 | Issue-9 | March-2014                                                           Available online at www.aygrt.isrj.net 

___________________________________________________________________________________________________ 

 

______________________________________________________________________________________________ 

   Golden Research Thoughts  |  Volume 3 | Issue  9  |  March  2014 

2 

 

THE MODEL 

 
We consider a small open economy consisting of three sectors in a Heckscher-Ohlin-Samuelson framework. Actually 

our model is based on Beladi-Marjit (1992), and hence we can refer our model as modified Beladi-Marjit type of framework.  

Out of the three sectors, one is an agricultural sector(A)3, which produces its output using labour(L) and domestic capital (K), the 

second sector is a manufacturing sector(M), which produces output by using labour and domestic capital. This third sector is the 

import competing sector while the first sector, that is, sector A, is the export sector of the economy. K is perfectly mobile 

between sectors A and M. The third sector is the formal sector4. Foreign capital (NF) has been considered as specific to the 

formal sector (Z). This sector also uses the labour input(L) to produce output of the third sector. All these four sectors5 use labour 

which is perfectly mobile among them.  

Here sector A produces its output XA, sectors M and Z produce output XM and XZ respectively. We assume that the 

agricultural sector is more labour-intensive compared to the manufacturing sector. The agricultural product is considered as the 

numeraire its price is set equal to unity. We assume that foreign capital income is fully repatriated. Production functions of each 
sector exhibit constant returns to scale with diminishing marginal productivity for each factor. The following notations are used 

in this model.  

 

The following notations are used in this model.  

Xi = product produced by the ith sector, i = A,M,Z      

Pi = world price of the ith commodity, i = A,M,Z                              

PZ
* = effective price of sector Z       

β = concession rate       

L  = fixed number of workers in the economy       

NF = N = foreign capital stock of the economy      

K = domestic capital stock of the economy       

aji = quantity of the jth factor for producing one unit of output in the ith sector, j=L,K,N and i =A,M,Z   
      

θji  = distributive share of the jth input in the ith sector     

λji = proportion of the jth factor used in the production of the ith sector    

W = competitive wage rate  

r  = rate of return to domestic capital         

R = rate of return to foreign capital        

Di = consumption demand for the ith final commodity, i = A,M,Z    

Y = national income at domestic price                                                                        

U  = social utility        

mM = (PM δDM/δY)  marginal propensity to consume for commodity M, 

here, 0< mM <1            
^ = proportional change          

The equational structure of the model is as follows.     

The competitive equilibrium conditions in the product market for the three sectors give us the following equations.  

       

aLA(W,r)W + aKA(W,r) r =1               (1) 

aLM (W,r)W + aKM (W,r)r = PM               (2) 

aLZ (W,R)W + aNZ (W,R)R = PZ – β = PZ
*                        (3)  

Sector specificity of service sector is given by the following equation     

aNZ (W,R)XZ = N                            (4)  

Perfect mobility of domestic capital between sectors A and M can be expressed as  

 aKA (W,r)XA + aKM (W,r)XM = K                                                (5)  

                                                             
3 We can treat the agricultural sector as an informal sector. 
4 This sector is referred to as the EPZ of the economy.  
5 All the four sectors produce final commodities in this model. 
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Full employment of labour implies the following equation     

aLA (W,r)XA + aLM (W,r)XM + aLZ (W,R)XZ = L             (6) 
The national income of the economy at domestic prices is given by    

Y = XA + PMXM + PZ
*
 XZ – RN                                              (7.1)   

or              

Y =WL + RN + rK + βXZ                                  (7.2). 

 

The working of the model is as follows. There are seven endogenous variables in the system: W,r,R,XA,XM,XZ,andY. 

Here we have seven independent equations (equations (1) to (7)) to solve for seven unknowns. We can find out the value of W, r 

and R from equations (1) and (2). Thus it is a decomposable structure6. Once the factor prices are determined, the variable factor 

coefficients can also be determined. Thus the output composition can be determined from the endowment equations (4)-(6). Thus 

as the output composition of different sectors are known, Y can also be determined from equations (7). 

The demand side of the model is represented by a social utility function. Let U be the social utility function and it is shown as, 
      

U = U(DA ,DM ,DZ)           (8)  

With UA >0, UM > 0, UZ >0, UAA<0, UMM < 0, UZZ<0       

 

The balance of trade equilibrium requires that       

DA +PMDM +PZ
*
 DZ = XA +PMXM +PZ

*
 XZ –RN                 (9) 

 

 

TRADE POLICY, SECTORAL EFFECTS AND FACTOR PRICES 

 

We are now interested to analyze the impact of fall in tax concession to the EPZ7 on the factor prices, and on the output 

levels of different sectors. To do so at first we are differentiating equation (3) and obtain8 
 

( R̂ /
*ˆ

ZP )=1/θNZ > 0                                                                                                                      (3.1) 

 

From equation (3.1) we can argue that R and PZ
* are positively related. Thus a decrease in β implies a rise in (PZ – β), 

that is, an increase in the effective price level of EPZ (PZ
*). From equation (3.1) we can say that rise in PZ

* leads to an increase in 

R. Given W increase in R implies a reduction in (W/R). A reduction in relative wage rate leads to an increase aLZ and a decrease 

in aNZ. From equation (4) one can say that for given N a decrease in aNZ implies a reduction in the LHS of equation (4), thus for 

maintaining equilibrium in the foreign capital market XZ must increase and hence an increase in aLZXZ. Given the stock of 

foreign capital, Thus (L-aLZXZ) will decline, that is from equation (6) we can say, labour available to sectors A and M will fall. It 

creates a Rybczynski effect, resulting in contraction of sector A and expansion of sector M. This is because A is more labour 

intensive relative to sector M (by assumption). Thus the following proposition is now immediate. 

 

Proposition1:  Trade liberalization in the form of reduction in the tax concession to the EPZ leads to: (i) an increase in the 

return to foreign capital, (ii) an increase in the output levels of sectors M, Z(EPZ) and decrease in the output levels of sector A. 
 

IMPACT OF TRADE LIBERALIZATION ON THE PROFIT AND EMPLOYMENT LEVEL OF THE EPZ  

 

From the above it is very clear that a fall in β leads to an increase in R and for given N we can state that RN will 

definitely improve. Thus the profit of our EPZ has also increased due to the perfect competition assumption. It is to be noted that 

increase in aLZXZ due to trade liberalization implies an increase in the demand for labour in Z sector and it causes an increase in 

the employment level in EPZ. Thus the following proposition can now be established. 

                                                             
6 If the factor prices are determined independently of factor endowments we refer to the structure as a decomposable structure. 

7 Here we consider trade liberalizaition in the form of  reduction in tax concesion .  
8 As dW=0 (as W is already known from (1) and (2)) and WdaLZ + RdNZ = 0(by using envelop condition). 
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Proposition 2: A reduction in the tax concession to the EPZ leads to: (i) an increase in the profit of the Z sector; (ii) an 

improvement in the employment scenario of the EPZ. 
 

EFFECTS OF REDUCTION IN TAX CONCESSION ON SOCIAL WELFARE  

 

We now consider the impact of trade liberalization on the social welfare. In case of a small open economy, in the 

absence of tariffs national income or factor income is considered as a measure of social welfare9, thus we have considered the 

impact of reduction in tax concession on the national income of our moderate economy to consider the impact of tax concession 

on social welfare. 

 

Differentiation of equation (7.2) with respect to β we obtain 

 

dY/dβ = N dR/dβ + dXZ/dβ +1                                                                                                    (10) 
 

A reduction in tax concession on EPZ produces two effects on welfare. First, reduction in tax concession leads to an 

increase in the rate of return to foreign capital, since return to foreign capital and price of EPZ good has a positive relationship 

between them. An increase in return to foreign capital implies more repatriation of foreign capital, which deprives national 

income as well as social welfare. We call it input return effect. Secondly, reduction in tax concession leads to an increase in XZ, 

which affect national income negatively and thus the social welfare will again decline. We call it output effect due to reduction in 

tax concession to EPZ. Thus we can conclude that the social welfare may improve under the sufficient condition that  (N dR/dβ + 

dXZ/dβ) < 1, which implies that welfare will increase if and only if the combined effects of factor price effect due to repatriation 

and output effect due to reduction in tax concession is less than one. 

 

Proposition 3: Trade liberalization in the form of reduction in the tax concession to the EPZ increases social welfare under 

some reasonable conditions. 
 

FOREIGN CAPITAL INFLOW, SECTORAL EFFECTS AND SOCIAL WELFARE  

 

So far we have analysed the effects of trade liberalization through tax concession. In this section we want to examine 

the impact of trade liberalization through foreign capital inflow. Without going towards too much mathematical derivation here 

we focused much more on intuition. To do so at first we have to find the relationship between NF and XZ, which can be 

established by the following lemma. 

 

Lemma 1   Under the assumption that -  FN̂ < R̂ < 0, where µ = (NF /N); an increase in NF leads to an increase in XZ.   

 

Proof of lemma 1: To prove this lemma we have to first of all show that ZX̂ > 0, when FN̂ > 0. Differentiation of 

equation (4) gives us 

 

By definition σH = ( NZâ - LZâ )/(Ŵ  - R̂ ) 

By using the envelope result WdaLZ + RdaNZ = 0 and by inserting LZâ = Ŵ  = 0 in the expression of σZ one obtain 

NZâ = - R̂ σZ   

Thus Z can be written as ZX̂ = μ FN̂  + R̂  σz   

                                                             
9 For the details see the works of Gupta and Gupta (2010), Gupta (1997), etc. 
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Hence we can say that 
ZX̂ > 0, when 

FN̂  > 0 iff R̂  > -  
FN̂  . 

In fact when 
FN̂ > 0, we have R̂  < 0.  

Thus, ZX̂ > 0, iff  -  FN̂  < R̂  < 0. 

 

An increase in NF implies a fall in R10.  A fall in R implies an increase in aNZ and a fall in aLZ. Again from equation (4) 

we can argue that there will be an increase in XZ due to an inflow of NF
11. Now there exists two different cases,  

 

Case: 1) an increase in XZ implies an increase in aLZXZ, if increase in XZ due to an inflow of foreign capital dominates over a fall 

in aLZ and hence a fall in (L – aLZXZ), that is, a reduction in the labour availability to sectors A and M. A fall in the labour 

endowment available to sectors A and M causes a Rybczynski effect as a result of which XM increases and XA falls; given that 
sector A is more labour intensive than sector M.  

 

Case: 2) an increase in XZ implies a decrease in aLZXZ, if fall in aLZ due to an inflow of foreign capital dominates over an 

increase in XZ and hence an expansion in (L – aLZXZ), that is, an increase in the labour availability to sectors A and M. An 

increase in the labour endowment available to sectors A and M causes a Rybczynski effect as a result of which XA increases and 

XM falls, given that sector A is more labour intensive than sector M.  

 

Differentiation of equation (7.2) with respect to N we obtain 

 

dY/dN= β dXZ/dN                                                                                                    (10.1) 

 

From the above expression we can argue that the social welfare of our small open economy is only depends upon the 
output level of the EPZ. Using lemma 1 we can conclude that whatever may be the situation, i.e. either case 1occur or case 2 

occur, welfare will definitely improve. This leads to the following proposition. 

 

Proposition 4: Trade liberalization in the form of foreign capital inflow to the EPZ, with full repatriation of its earnings, 

definitely improves social welfare.   

 

CONCLUDING REMARKS 

 

Export Processing Zones are one of the most important parts of the social sector of any developing economy and hence 

social welfare of those economies also depends upon the contraction or expansion of that particular sector. In this paper we build 

up a model (based on H-O-S general equilibrium structure) where we use EPZ as a traded final commodity producing sector. The 
above mentioned sector uses a specific type of capital. In such a set up we have shown that a reduction in the tax concession to 

the EPZ may lead to an expansion of both formal (EPZ) and manufacturing sectors and contraction of the agricultural sector. 

From the above analysis we can conclude that expansion of the formal sector leads to an increase in the profit level as well as 

employment level of EPZs. Apart from these results we also find that trade liberalization in the form of reduction in the tax 

concession to the formal sector of our economy leads to an improvement in social welfare under some reasonable conditions, 

whereas finally we have shown that social welfare will definitely improve in case of foreign capital inflow to the formal sector. 
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