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Abstract 
 
 
This paper examines the ramifications of market imperfection for a dual economy in the context 
of the two-sector Harris-Todaro model with the agricultural (manufacturing) sector under perfect 
competition (monopoly). Based on a utility function of constant elasticity of substitution variety, 
we demonstrate  (i) the existence of a unique equilibrium at which the consumer price ratio and 
the producer price ratio are synchronized; (ii) several fundamental properties of the model;  and 
(iii) contrary to the Chao and Yu result (1997) obtained under an oligopolistic manufacturing 
sector, trade liberalization for a small economy may be immiserizing. 
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1.  Introduction 
  
 The pioneering work of Harris and Todaro (1970, HT henceforth) presents a two-sector 

dual economy model that can effectively explain the pattern of rural-urban migration and the 

chronic problem of urban unemployment in many developing countries.  Regarded as one of the 

most influential models of general equilibrium, the HT model has served as a catalyst for many 

economists to launch a spate of further inquiries into the nature of the dual economy (Lal, 1973; 

Stiglitz, 1974; Cordon and Findlay, 1975; Neary, 1978, 1981; Das, 1982; McCool, 1982; Khan, 

1982; Bhatia, 2002), and even today, the prolific body of HT-related literature is still growing 

(Khan, 2008).1   

 However, noteworthy is that while the HT model presents an innovative analysis of the 

labor market structure of developing countries, the issue of product market structure has drawn 

almost no attention in the HT-related literature.  In particular, noting that the economic structure 

of most developing countries takes the form of the dual economy in which the traditional sector 

and the modern sector coexist, the assumption of the HT model that perfect competition prevails 

in both the agricultural product market (in the traditional sector) and the manufactured product 

market (in the modern sector) obviously diverges from the reality of the dual economy. The 

reasons are: first, in a typical dual economy, the modern sector comprises a small number of 

large manufacturing firms with monopoly power under government protection;  second, a market 

structure in which both the agricultural and the manufacturing sectors are perfectly competitive 

(as in the HT model) would not lead to a dual economy;  finally, if the urban-manufacturing 

sector is perfectly competitive, the urban wage is not likely to be institutionally set by labor 

union as in the HT model.2    

 Meanwhile, since late 1960s, beginning with the celebrated work by Melvin and Warne 

(1969, MW henceforth), the implications of market imperfection in the general equilibrium 

theory have been investigated by a number of economists in a variety of frameworks (Batra, 

1972; Fishelson and Hillman, 1971; Auquier and Caves, 1979; Krugman, 1979; Panagaryia, 
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1982; Rodrik, 1988; Krugman and Obstfeld, 1994).  Nonetheless, virtually no effort has been 

made to investigate the implications of product market imperfection in the HT model.  An 

exception is perhaps the work by Chao and Yu (1997) which examines the short-run and 

long-run effects of partial trade liberalization for an economy with a perfectly competitive 

agricultural sector and an oligopolistically competitive manufacturing sector with unemployment. 

 Assuming that there are n- number of identical firms in the manufacturing sector using 

increasing returns to scale (IRS) technology, they show that, in the long-run, a policy of trade 

liberalization through relaxation of import quota raises firmsÕ output, reduces the number of 

firms, lowers the unemployed ratio, and hence improves welfare.  While a theory of oligopoly in 

the general equilibrium setting has not been formulated, to help fill the void, the implications of 

product market imperfection in the HT model merit an investigation. 

The purpose of this paper is thus to examine the ramifications of product market 

imperfection for a dual economy arising in the context of the two-sector general equilibrium HT 

model, wherein the agricultural sector in the model is perfectly competitive while the 

manufacturing sector behaves like a multi-plant monopolist.3   We obtain several significant 

results concerning the fundamental properties of the model that are crucial to extended research 

on this subject area: 

  (i)  In the present HT model with the manufacturing sector under monopoly, there exists a 

unique  

        equilibrium at which the consumer price ratio and the producer price ratio are synchronized. 

 (ii)  In a stable system, price-output response is positive, and the Rybczynski-type of factor    

        endowment-output response (based on the HO model) carries over to the present model but  

       with a slightly more stringent condition. 

(iii) In the present model, an increase in the price of the agricultural (manufacturing) good raises  

(lowers) the agricultural wage, but lowers (raises) the economyÕs rental rate and the urban  

unemployed-employed ratio. Unlike the Stolper-Samuelson (SS henceforth) theorem based 
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on the HO model, these factor price-commodity price responses hold regardless of the factor 

intensity ranking.   

(iv) Contrary to Chao and Yu (1997), trade liberalization via relaxation of the import quota may 

be  

      immiserizing. 

 

2.  The Model and Assumptions  

 Consider a small economy with two sectors: a rural sector (Sector 1) where a large 

number of competitive firms produces an agricultural good in the amount of X1, and an urban 

sector (Sector 2) where a multi-plant monopolist produces a manufactured good in the amount of 

X2.
4   Both sectors utilize the neoclassical production functions, Xj = Fj(Lj, Kj), where Lj  and Kj 

are labor and capital employed by sector j (j = 1, 2).5    

   The unique feature of the HT model is that in the urban sector, the wage rate is 

institutionally determined above the market wage rate, and thus the wage rates in the two sectors 

are usually unequal such that the urban wage (w2) is higher the rural wage (w1).  This causes 

labor migration from the rural sector to the urban sector until the actual rural wage (w1) equals 

the expected urban wage, which is the institutionally-set minimum wage (w2) times the 

probability of finding a job in the urban sector.  Let ф be the ratio of unemployed (LU) to 

employed (L2) in the urban sector.  Then, L2 + LU = L2(1+ ф ) = L2 α,  where α = (1+ ф ).  The 

labor market equilibrium implies 

 αw1 = w2.                                   (1) 

 Factor prices are determined by the marginal revenue product pricing (MRPij = MRj x 

MPij) where MRPij , MRj  and MPij  respectively denote the marginal revenue product, the 

marginal revenue and the marginal product of factor i, all for the firm(s) in sector  j (i =L, K;  j 

=1, 2).  Let Pj  and ej respectively indicate the domestic price and the absolute value of the price 

elasticity of demand for commodity j (j =1, 2).  Since MRj  = Pj  [1- (1/ej )], MR1  = P1 for the 
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competitive firms in the agriculture (e1= ∞).  However, for the monopoly firm in the 

manufacturing sector, e 2 > 1 and MR2  = P2[1- (1/e2)] < P2.  This well-known result, applicable 

to any imperfectly competitive firms, occurs because at the profit- maximizing output, MRj  = Pj  

[1- (1/ej )] = MCj > 0, and hence ej  > 1:  profit maximization for any imperfectly competitive 

firm occurs where the demand is price-elastic. 

 The wage rates that are unequal between the two sectors are determined by the MRP 

pricing, 

   w1 = FL1,             

and      w2  = P 2
2

)
1

1( LF
e

! ,            (2) 

where P = P2/P1 is the domestic price of the manufactured good in terms of the agricultural good, 

and P1 is initially set to unity for simplicity of calculation. 

 Meanwhile, in the capital market, perfect capital mobility results in an identical rental 

rate equal to the MRP of capital in the two sectors  

 r = FK1 = P 2
2

)
1

1( KF
e

! .           (3) 

 The employment conditions in the labor and capital markets can be written, respectively, 

as 

 L1 + L2 + LU = L1 + αL2 = L,                    (4) 

and K1 + K2 = K.                                        (5)  

 Unlike the perfectly competitive firms in the agricultural sector, the manufacturing 

monopolist makes price-output decision based on the consumer demand such that MR2 = P2 [1- 

(1/e2)] = MC2.  Thus the analysis necessitates specification of functional form for the elasticity of 

demand of the consumers (e2).  MW (1969) resolved this issue by using a homothetic utility 

function, and their procedure was subsequently adopted by a number of economists including 

Batra (1972, 1973).  For demand side analysis, we adopt the MW (1969) procedure and utilize 
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the social utility function (U) of the constant elasticity of substitution (CES) variety, 

 U = U(D1, D2) = ( !!! /1
21 ) """ + bDaD        (6) 

where Dj  is the demand for the jth commodity (j =1, 2), and a, b, and ρ are parameters such that  

a > 0, b > 0, -1 < ρ < 1, ρ !  0.  Let 1/(1 )c! "= + be the elasticity of substitution in consuming the 

two goods.  Setting a = b purely for simplicityÕs sake, we obtain the demand functions for the 

two goods: 

 D1 = 
)1(1

cPP

I
!"+

,                      D2 = 
)1(2

cPP

I
!"#+

, 

and hence  

 cc

c

c

PP
P

PP
D
D !"!

"!

"!

==
+

+
= #

#
)1(

2

1

)1(

)1(
       (7) 

where I stands for national income.  This demand functions yield elasticities of demand which is 

a function of commodity prices only, 

 e1 = 
c

c

P

P
c

!"

!""

+

+

1

1
,    e2 = 

c

c

P

Pc
!"

!""
#

#

+

+

1

1
,    (8) 

where ej = ! (" Dj/" Pj)/(Pj/Xj)" for j = 1, 2.  Notice that in the two expressions in (8), ej 
<

>
 1 if  

#c 
<
>

 1.6   

 The system of equations consisting of the production functions and (1) - (8) completely 

specifies the present general equilibrium model. 

 

3.  Basic Properties of the Model and the Comparative Static Analysis  

 As noted earlier, unlike a seller under perfect competition, the individual monopolist 

makes the price-output decision based on consumer demand while consumers make their 

decision to purchase independently. This entails a need to confirm the consistency between 
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consumer equilibrium and producer equilibrium. 

 

3.1.  The Consumer and Producer Equilibrium 

 Noting that the demand facing agricultural product firms is perfectly elastic (e1= $ ) and  

αw1 = w2, and the dependency of the manufacturing monopolistÕs decision on consumer demand 

{as shown by the equations for factor rewards in (2) and (3), and MRPi2 = P2[1- (1/e2)]MPi2, for i 

= L, K },  we obtain, 

 
)]/1(1[)]/1(1[ 22

1

22

1

1

2

eMP
MP

eMP
MP

P
P

P
K

K

L

L

!
=

!
==

"
.     (9) 

To demonstrate existence of equilibrium, we need to identify the condition at which the 

consumer price ratio in (7) is the same as the producer price ratio in (9).  This task can be done 

by showing that all the variables in the present model are uniquely related to the agricultural 

wage (w1) which is in turn related with the economyÕs rental rate (r), the sectoral wage-rental 

ratios (w1/r, w2 /r) and the unemployed-employed ratio in the manufacturing sector (ф  = α -1).  

To investigate the consistency between the consumer price ratio (Pc ) and the producer price ratio 

(Pp ), we denote the output demanded as Xj, and differentiate (7) to obtain  

 cc PXX
!!!

=" #21 ,         (10) 

where the circumflex, Ò ^ Ò, indicates the rate of change for the variable, i. e., 1

!

X = dX1/ X1.  

Equation (10) shows that under the homothetic utility function, the change in the 

commodity-price ratio facing the consumers (Pc) is uniquely related with the ratio of output 

demanded (X1/ X2). 

Then, to obtain an expression for 21

!!

" XX  in term of the agricultural wage (w1), we differentiate 

the production functions and obtain, 

  11111

!!!

+= KLX KL ""  
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 22222

2

)
1

1(
!!!

+=" KLX
e KL ##        (11)   

where θij  (i=L, K;  j=1, 2) is the share of the ith factor in the total value of the jth commodity.  

 Define the elasticity of factor substitution of the jth sector as 

 σj = 
j j

j

K L

w r

! !

! !

"

"
 > 0         i = 1, 2                   (12) 

where each  σj  is positive. Substitution of (12) in (11) yields 

 L
!

1 = 1

!

X  – θK1σ1( w
!

1 - r
!

),           L
!

2 = 2

!

X –
2

222

1
)(

!"

#"

$

$
%%

rwK  

 1

!

K  = 1

!

X  + θL1σ1( w
!

1 - r
!

),   K
!

2 = 2X
!

 +
2

222

1
)(

!"
#"

$
$

%%

rwL .   (13) 

 Since the agricultural sector is perfectly competitive, average-cost-pricing (w1L1 + rK1 = 

P1X1) prevails there; but in the manufacturing sector, price of the manufactured good includes 

the monopolistÕs profit (π2) such that w2L2 + rK2 + π2= P2X2.  Differentiating the two pricing 

condition and setting P1 initially equal to unity (i. e., 1P
!

= 0), we get 

   11 1 0L Kw r! !
" "

+ =  

 2 22 2 2 2(1 )L Kw r P e! !" " " "
# # # #

+ = $ + ,       (14) 

where 111 =+ KL !! , 1
222

=++ !""" KL , and 2!" =1/e2.
7   

Since the urban wage is institutionally set ( w
!

2 = w
!

1 + 
!

" = 0), the equations in (14) yield 

expressions for the relationships among the factor prices, the urban unemployed-employed ratio, 

and the commodity-price ratio: 
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 w
!

1 = 
!

" #  = 
1

1

L

K r
!

!
"

# = 21 2 2

1 2

[ (1 ) ]
{ }K

L K

P e! !" " "
" "

# #

$ +
$  

 r
!

 = 
1

11

K

L w
!

!
"

# =
2

222 )1(

K

eP

!
!! ""

##

+$
$ ,     

            w
!

1 - r
!

  = 
1

1

K

w
!

"

 = 
1L

r
!

"

# = 
12

222 )1(

LK

eP

!!

!! ""

##

+$        

 w
!

2 - r
!

  = - r
!

= 
12

222 )1(

LK

eP

!!
!! ""

##

+$
.       (15) 

In view of (14), the expressions in (15) show that the agricultural wage rate is directly related 

with the wage-rental ratios of the two sectors, but inversely related with the economyÕs rental 

rate and urban unemployed-employed ratio.  

 Next, differentiating the employment conditions (4) and (5), we obtain  

 λL1 L
!

1 +α λL2 L
!

2 + αλL2!
"

= L
!

,                           

 λK1 K
!

1 + λK2 K
!

2 = K
!

,                                  (16) 

where λij (i =L, K;  j=1, 2) is the proportion of the ith factor employed in the jth industry.  Then 

substituting (13) into (16), and utilizing (15), we get a system of equations in matrix form, 

 =
!
!
"

#

$
$
%

&
!
"

#
$
%

&
'

'

2

1

21

21

X

X

KK

LL

((

)((
  

!
!

"

#

$
$

%

&

'

+
((

((

1

1

wBK

wAL        (17) 

where A = 2
12

1222
11 )1( L

K

LKL
L !"

##
##$!"

$"
%

+
&

+  > 0,  

and B =  
12

1222
11 )1( K

LLK
K !!

!!"#
"#

$%
+  > 0. 

 To get expressions for changes in the outputs, we apply the Cramer rule to (17), and 
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obtain  

 
!

"!!"!!
###

# ++$
= 12222

1
)( wBAKL

X LKLK , 

            .
)( 11111

2
!

!!!!
"""

" +#+#
=

wBAKL
X LKLK       (18) 

where !  is the determinant of λij matrix.  Since |λ| = λL1 λK2 - α λK1λL2 = λL1 - λK1 = λK2 - αλL2 = 

L1L2(k2 - α k1)/LK, it is necessarily positive if the Khan (1980)-Neary (1981) condition for 

dynamic stability, k2 - α k1 > 0, is met.  McCool (1982) noted that k2 - α k1 > 0 implies that the 

manufactured good is capital-intensive relative to the agricultural good in the value sense, while 

Neary (1981) expressed it as that the manufacturing good is capital-abundant relative to the 

agricultural good. 

 As usual in the literature, so as to eliminate a number of meaningless outcomes, the 

ensuing analysis is confined to a dynamically stable system ( !  > 0).  Setting 0L K
! !

= = ,  

subtracting 2

!

X from 1

!

X  in equation (18), and substituting the result into (10), we obtain 

  cc PXX
!!!

=" #21 =
!

"

+ 1)( wBA
      (19) 

which indicates that the consumer price ratio (Pc) is positively related with the agricultural wage 

(w1) in a stable system (i. e., !  > 0).  

 To obtain the relationship between the producer price ratio (Pp) and the agricultural wage 

(w1), we differentiate the expression for e2 in (8), and obtain  

  =
!

2e pPC
!

,         (20) 



  

 

 
 

11 

where 
)1)(1(

22

cc

c

pcp

pc

PP

P
C

!"!"

!"

"

"!
##

#

++
= > 0.   Equation (20) shows that the elasticity of demand for 

the manufactured product is an increasing function of its relative price facing the producer.  Note 

that the elasticity of demand for a product becomes greater as its price facing the producer rises, 

and this is the reason why e2 is related to Pp (but not Pc) in equation (20).  This is the result 

obtained by MW (1969) and later elaborated by Batra (1973). 

 Substituting (20) into the expressions for w
!

1 in (15), we get 

 w
!

1  = 1 2 2

1 2

(1 )
[ ]K

p

L K

C
P! !" " "

" "

#$ +
$  = - G pP

!

       (21) 

where G = 0
)1(

21

221 >
+!

KL

K C

""
""" ## .  Equation (21) shows that the producer price ratio (Pp) is 

inversely related with the agricultural wage (w1).   

 The positive relationship between Pc and w1 under a stable system (k2 - α k1) > 0 in (19) 

and the negative relationship between Pp and w1 in (21) ensure that there exists a unique 

agricultural wage rate (w1) at which Pc and Pp are synchronized.  To graphically explain, in 

Figure 1 where the vertical axis measures Pc and Pp and the horizontal axis w1, the consumer 

price ratio (Pc) curve is up-sloping while the producer price ratio (Pp) curve is down-sloping.  

Therefore, there is a unique equilibrium agricultural wage rate ( 1
ew ), at which Pc and Pp are 

equalized, i. e., Pc = Pp = Pe.  Recalling from (8) that ei 
<

>
 1 if #c 

<
>

 1, this equilibrium exists 

only if #c > 1 [since the monopolist produces in the elastic portion of the demand curve (i. e., e2 

> 1)] and the system is stable (k2 > α k1).
8   

 

3.2. Price-Output Response 

 The expression for the commodity price-output response can be derived from (18) by 
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setting L
!

 =K
!

 = 0 and utilizing (21), 

 
1 2 2( )K LA B GX

P

! " !
!

#

#

$ +
= < 0 

 
2 1 1( )K LA B GX

P

! !

!

"

"

+
= > 0,        (22) 

where |λ|  is necessarily positive if the Khan (1980)-Neary (1981) condition for dynamic stability, 

k2 - α k1 > 0, is met. Equation (22) shows that in the stable system (k2 - α k1 > 0), the price-output 

response is necessarily positive (i. e., X
!

1 / P
!

 < 0 and X
!

2 / P
!

 > 0).  This result of normal 

price-output response is consistent with NearyÕs proposition (1978) that a perverse price-output 

response cannot occur if factor movement is dynamically stable.  Hence the following 

proposition is immediate: 

Proposition 1.  In the stable Harris-Todaro model with the manufacturing sector under monopoly, 

sectoral outputs respond positively to changes in their relative prices. 

 In the forgoing analyses, we have made the distinction between Pc and Pp for the fact that 

they are synchronized only in equilibrium.  In the subsequent sections, however, we are 

concerned with comparative statics where two different situations are compared assuming that 

the two prices are at equilibrium, and hence the distinction between the two prices is not 

necessary.9 

 

3.3. Factor Endowment-Output Response 

 The expression for the factor endowmentÐoutput response at constant commodity prices 

can be obtained from (18) by setting w
!

1 = - G pP
!

  = 0.  Suppose that only labor grows with 

constant capital stock ( K
!

 =0).  Then, we get 
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!

! 21 K

L

X
=

"

"

,                                     
!
! 12 K

L

X "
=

#

#

,     

 which shows that in the stable system where" %" > 0  (i. e., k2 - α k1 > 0), X
!

1 / L
!

 > 0 and X
!

2/ L
!

 

< 0.  Similarly, capital growth with constant labor ( L
!

= 0) yields 

 
!

"! 21 L

K

X #
=

$

$

,                                 
!

! 12 L

K

X
=

"

"

,     (23) 

which showsX
!

1 / K
!

 < 0 and X
!

2/ K
!

 >  0 in a stable system.   Thus, in the stable system where 

manufacturing is capital intensive relative to agriculture in the value sense, the normal 

Rybczynski-type of factor endowment-output response [obtained by Cordon and Findlay (1975) 

and Neary (1981) under the perfect competition assumption for the two product markets] carries 

over to the present case of monopoly in the manufacturing sector.  Thus we may state the 

following proposition:   

Proposition 2.  In the stable HT model with the manufacturing sector under monopoly, labor 

growth (capital accumulation) necessarily raises (lowers) the agricultural output and lowers 

(raises) the manufacturing output.   

  

3.4.  Commodity Prices, Factor Prices, and Urban Unemployed-Employed Ratio   

 The relationships among the commodity prices, the factor prices (w1 and r) and the urban 

unemployed-employed ratio can be obtained from (1), (14) and (20).  Noting that 2w
!

= 0, we 

derive  

 w
!

1 = 
!

" #  = 
1

1

L

K
r

!
!

"

# = 2 11 2 2

1 2

[ (1 ) ]( )K

L K

C P P! !" " "
" "

# # #

$ + $
$  
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 r
!

 = 
1

11

K

L w
!

!
"

# = 2 12 2

2

[(1 ) ]( )

K

C P P! !" "
"

# #

$ + $ .         (24) 

Equations in (24) demonstrate that an increase in the price of the agricultural good (P1) raises the 

agricultural wage (w1) but lowers the economyÕs rental rate (r) and the urban 

unemployed-employed ratio (α), whereas an increase in the price of the manufactured good (P2) 

has the opposite effects on w1, r, and α.  Recalling that the manufacturing wage (w2) is 

institutionally given, it is notable that unlike the SS theorem based on the HO model, these factor 

price-commodity price responses hold regardless of the factor intensity ranking and the stability 

condition (" %" > 0 or  k2 - α k1 > 0).  The reason is that in the present model, with the constant 

manufacturing wage ( 2w
!

= 0) and the positive relationship between e2 and P2/P1 in (20), the 

relationships between the economyÕs rental rate (r) and the two commodity prices (P1 and P2) are 

exclusively determined by the pricing condition of the manufactured good in the second equation 

of (14) without regard to the factor-intensity ranking.  Then the relationships between the 

agricultural wage (w1) and the two commodity prices (P1 and P2) follow from the inverse 

relationship between r and w1 resulting from the average-cost pricing condition in the first 

equation of (14).  Thus, the following proposition can be stated: 

Proposition 3.  In the HT model with the manufacturing sector under monopoly, an increase in the 

 price of the agricultural (manufactured) good raises (lowers) the agricultural wage, but lowers 

(raises) the economy’s rental rate and the urban unemployed-employed ratio regardless of the 

factor intensity ranking and the stability of the system.  

 

4.  Trade Liberalization and Welfare   

 In this section, we conduct comparative static welfare analysis of trade liberalization for a 

small open economy assuming that the consumer price ratio (Pc) and producer price ratio (Pp) are 

at equilibrium.  Following HT, we assume that the home country exports the agricultural good 
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and imports the manufactured good.     

 The first question we encounter here is whether domestic monopolies can exist in the face 

of international competition if the country is small.  Since firms in a small country are price 

takers in the international market, it is obvious that unless prohibitively strong, government 

protection via price controls should be totally ineffective for controlling the volume of import; in 

contrast, both prohibitive and non-prohibitive quantitative controls (such as import quotas) 

should be effective for restricting the volume of import.  Thus, in the ensuing welfare analysis of 

an open economy, we assume that the country in question uses quantitative controls (specifically, 

import quotas) to protect the domestic monopoly in the manufacturing sector.10  

 For the purpose of welfare effect of trade liberalization, a dual approach is used.  The 

demand side of the economy is represented by the expenditure function 

 E(P, U) = min (D1 + PD2),                               (25)  

where Di (i =1, 2) is the consumption of the two goods, and U is a strictly quasi-concave utility 

function, U(D1, D2) !  U.  Note that the expenditure function is derived by minimizing 

expenditure subject to a utility constraint. 

 The economy's budget constraint stipulates that the value of expenditures is determined 

by the value of income: 

 E(P, U) = I,                                         (26) 

where I [= X1 + PX2 + (P- p)Q] denotes the national income, p the international price of the 

manufacture good in terms of the agricultural good, Q (= D2 - X2) the import quota, and (P- p)Q 

the revenue of the quota license holders.11       

 Totally differentiating (26) and setting dp = 0, we obtain the expression for the welfare 

change (dW) for a small country.12    

  dW = EUdU = dX1 +  PdX2 - M2dP + Qd(P-p) + (P- p) dQ, 

  =  dX1 + PdX2  + (P- p) dQ          (27) 
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where EP = ! E/! P = D2,, M2 = EP - X2 = D2 - X2 = Q.  Equation (27) shows that the welfare 

effects consist of two component effects: the effect of a change in the value of the domestic 

outputs (dX1 + PdX2) and the quota revenue effect [(P- p) dQ].  

 Utilizing the production functions and equations (1) - (5), equation (27) can be rewritten 

as  

  dW = =  dX1 +  PdX2  + (P- p) dQ   = FL1dL1+ FK1dK1 +P(FL2dL2+ FK2dK2) + (P- p) dQ    

          = w1dL1+ rdK1+ 2
2
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e

e
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)1(

1
222

2

rdKdLw
e

+
!

- w1L2dα +(P- p) dQ      

  = w1dL+ rdK + 2
2

dX
e
P

- w1L2dα +(P- p) dQ,         (28) 

which shows that the welfare effects consist of four component effects: the growth effect of the 

factors (w1dL+ rdK), the distortionary production effect of the monopoly [(P/e2) dX2], the 

employment effect (- w1L2dα), and the quota revenue effect [(P- p) dQ].  

 To answer the question as to whether trade liberalization via relaxation of an import 

quota (dQ > 0) is beneficial or harmful to the country, we first need to identify the effect of an 

import quota on domestic prices of the manufactured good.  As a tariff imposed on import, an 

import quota in the present model raises the domestic price of the importable.  This can be shown 

by differentiating D2(P, I)- X2 (P)= Q,  

 2

2 2

1 ( / )( / )
0

( / / )
D I dI dQdP

dQ D P X P
! " "

= <
" " ! " "

       (28) 

where I = X2+PX2+(P-p)Q, and dI/dQ =P-p (due to initial dP = 0). Then the numerator of (28) 

can be written as 1-(&D2/∂I)(dI/dQ) = 1-[(m/P)(P-p) = 1-m+m(p/P), which is necessarily positive 



  

 

 
 

17 

because the marginal propensity to consume the importable  [m = P(∂D2/∂I)] is defined between 

zero and unity (0 < m < 1).   Since (&D2/∂P) < 0 in the absence of an inferior and (&X2/∂P)>0, the 

sign of (28) is obviously negative.  That is, for a small HT economy with the manufacturing 

sector under monopoly, an increase in import quota lowers the domestic price of the importable 

good.  Assuming the absence of factor growth (dL = dK = 0), the welfare effect of import quotas 

can be obtained from (27)   

 =
dQ
dW

dQ

dP

dP

dX

e

P 2

2

- w1L2
dQ

dP

dP

d! + (P - p) .     (29)       

In view of equation (29), the welfare effect of relaxing an import quota in the presence of a 

manufacturing sector under monopoly consists of three component effects: the distortionary 

production effect of monopoly [(P2/e2)(dX2/dP)(dP/dQ)], the employment effect 

[-w1L2(dα/dP)(dP/dQ)], and the quota revenue effect (P - p).  In the full-employment HO model 

with a perfectly competitive manufacturing sector (e2 = $  and dα = 0), the first two effects 

vanish.  Thus, free trade (at which  P = p ) is the optimal policy because dW/dQ = 0.  Meanwhile, 

in the HT model with urban unemployment and a perfectly competitive manufacturing sector (e2 

= $ ), the first term vanishes, but the second term is positive becuase dα/dP > 0 .  Therefore, 

dW/dQ  = -w1L2(dα/dP)(dP/dQ) + (P- p) > 0, which impies that trade liberalization via relaxation 

of the import quota is necessarily welfare-improving.13  In the present HT model with the 

manufacturing sector under monopoly (e2 > 1), relaxing the import quota entails a negative 

distortionary production effect [since dX2/dP  > 0 in (22)], a postive employment effect [since 

dα/dP  > 0 in (24)], and the positive quota revenue effect (P - p).  However, there is no assurance 

that the sum of the positive employment effect and the quota revenue effect outweighs the 

distortionary production effect of  negative sign such that relaxing the import quota improves the 

welfare of the country.  More specificically, the welfare effect of trade liberalization via 

relaxation of the import quota can go either way, i. e., welfare-improving or welfare-reducing 

(i.e., immiserizing).   
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Therefore, the following proposition is made: 

Proposition 4.  In the HT model with the manufacturing sector under monopoly, trade 

liberalization via relaxation of import quota may result in welfare loss. 

 

5. Conclusion   

 The success of the HT model for the anatomy of the labor market structure in developing 

countries has inspired a spate of contributions to the literature from researchers in many fields of 

economic analysis, including international trade and economic development. However, 

noteworthy is that while the HT model presents an innovative analysis of the labor market 

structure of developing countries, the issue of product market structure has drawn almost no 

attention in the HT-related literature.  In particular, noting that the economic structures of most 

developing countries take the form of the dual economy in which the traditional sector and the 

modern sector coexist, the assumption of the HT model that perfect competition prevails in both 

the agricultural product market (in the traditional sector) and the manufactured product market 

(in the modern sector) does not correctly represent the reality of the dual economy.   

 This paper has investigated the implications of product market imperfection for a dual 

economy arising in the context of the two-sector general-equilibrium HT model. We bring the 

HT model closer to the reality of the dual economy by assuming that the agricultural sector in the 

model is competitive while the manufacturing sector behaves like a multi-plant monopolist.  We 

obtained several interesting results from the analysis.  Since the results are in the text, we 

conclude this paper by evoking a noteworthy policy implications regarding trade policy:  For a 

HT type of economy with multiple distortions as in the present model (i. e., factor market 

distortion coming from wage differentials and unemployment, product market distortion 

resulting from the monopoly in the manufacturing sector, and international distortion caused by 

an import quota), trade liberalization via relaxation of the import quota may be harmful.  In this 

case of multiple distortions, the optimal policy requires use of multiple policies, namely, 
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wage-cum-subsidy (to correct the factor market distortion), and trade liberalization by removing 

the import quota (to eliminate the monopoly distortion and the international distortion).   
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Notes 

1. The backbone of the HT model consists of two important assumptions: first, the 

urban-manufacturing wage is institutionally set at a higher level than the flexible 

rural-agricultural wage, hence causing urban unemployment and rural-urban migration; second 

the rural-urban migration occurs until the agricultural wage equals the expected urban wage 

which is the urban wage times the urban employment rate.   

2. For characteristics of the dual economy, see Higgins (1968) and Meier (1995). 

3. MW (1969) introduced an innovative way for monopoly analysis in the two-sector 

Heckscher-Ohlin (HO, henceforth) type of general equilibrium model in which both the two 

sectors are under monopoly, and it was later elaborated by Batra (1973).  In the present study, we 

adopt the MW procedure for monopoly analysis, and bring the HT model closer to the reality of 

the dual economy by assuming that the agricultural sector in the model is perfectly competitive 

while the manufacturing sector behaves like a multi-plant monopolist. 

4.  The multi-plant monopoly assumption is similar to the aggregation procedure commonly used 

in macroeconomic modeling.  A monopolist is likely to be a monopsonist capable of 
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manipulating factor prices.  However, to focus on product market imperfection, the 

unit-cost-minimization condition, which requires constant factor prices, needs to be used.  To 

solve the problem, we assume that decisions to employ factors by the monopolist in the 

manufacturing sector are made at the plant level, but the labor unions there institutionally 

determine the wage.  For a related discussion on monopoly in general equilibrium model, see 

Batra (1973). 

5.  There are several causes of monopoly, i. e., legal monopoly, increasing returns to scale (IRS), 

control over essential factors of production, and patents.  The neoclassical production functions 

assume constant returns to scale (CRS) technology, and the CRS assumption is consistent with a 

multi-plant monopoly with each plant producing output at the level of minimum efficient scale 

(MES) that is below the level of domestic demand. 

6. The MW (1969) specification of commodity demand, consisting of equations (7) and (8), is 

elaborated by Batra (1973).  For detailed derivation of the equations, see Batra (1973). 

7. Note that 2!" =1/e2. 2!" = π2/ P2X2 = [P2X2 Ð(w2L2+ rK2 )]/P2X2  

= 1 Ð {P2[1-(1/e2)](MPL2L2 + MPK2K2)/(P2X2 )} = 1/e2. 

8. Batra (1973) demonstrates a similar diagram relating PP and Pc to wage-rental ratio (w/r) in 

the HO type of model with the two sectors under monopoly. (Figure 11.1 on page 289).  

9.  For the related discussions on comparative statics, see MW (1969) and Batra (1973, page 

293). 

 

10. For further discussion of this issue, see Batra (1973), Krugman and Obstfeld (1994), and 

Chao and Yu (1997). 

11.  It is well known that if the quota licenses are sold at a competitive auction, the quota 

revenue,  

(P- p)Q, accrues to the government. 
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12.  Since a small country is a price taker in the international market, dp = 0.  This model can be 

easily extended to a large country case by allowing changes in the terms of trade.  See, for 

example, Choi and Yu (1985).  

13.  Batra and Naqvi (1987) have shown that in this case, the optimal policy requires an 

introduction of wage-cum-subsidy. 

 

 

 

 


