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Abstract

This pgper examines theramificationsof market imperfection for adud econony in the context
of thetwo-sector Harris-Todao modd with the agricultural (manufacturing) sector unde pefect
competition (monopol). Based on a utility fundion of congant elasticity of subgitution variety,
we demondrate (i) theexistence of a uniqueequilibrium at which the consumer price ratio and
the producer price ratio are synchronized; (ii) several fundamental propeties of themodd; and
(iii) contrary to the Chao and Y u result (1997)obtained unde an oligopolstic manufacturing
sector, tradelibeaalization for asmall econony may beimmiserizing.

Preliminary draft.  Please do nat quote withoutauthorsGpermission.



1. Introduction

Thepionesring work of Harrisand Todao (197Q HT henceforth) presents a two-sector
dud econony modd tha can effectively explain the patern of rural-urban migration and the
chronic problem of urban unanploymentin many developing counties. Regarded as oneof the
mog influential modds of general equilibrium, theHT modd has served as a catalyst for many
economgtsto launch a spae of further inquiries into the naure of thedud econony (Lal, 1973;
Stiglitz, 1974;Cordonand Findlay, 1975;Neary, 1978,198L,; Das, 1982 McCool, 1982;Khan,
1982 Bhdia, 2002, and even today, the prolific body of HT-related literature is still growing
(Khan, 2008)*

However, noteworthy is tha whilethe HT modd presents an innovaive andysis of the
labor market structure of developing counties, theissue of produd market structure has drawn
amog no attentionin the HT-related literature. In particular, noting tha theeconomic structure
of mog developing counties takes theform of thedud econony in which thetraditiond sector
and the moden sector coexist, theassumption of the HT modd tha perfect compeition prevails
in both theagricultural produd market (in thetraditiond sector) and the manufactured produd
market (in the moden sector) obvioudy diverges fromthereality of thedud econony. The
reasonsare: first, in atypical dud econony, themoden sector comprises a small nunber of
large manufacturing firms with monopol/ power unde gove'nment protection; second,a market
structure in which both the agricultural and the manufacturing sectors are perfectly competitive
(asintheHT modd) would notlead to adud econony; findly, if the urban-manufacturing
sector is perfectly compditive, theurban wageis not likely to beinditutiondly set by labor
unionasin theHT modd.?

Meanwhile, since late 19605 beginning with the celebrated work by Melvin and Warne
(1969,MW henceforth), theimplicationsof market imperfectionin thegenera equilibrium
theory have been investigated by anumber of economistsin a variety of frameworks (Batra,

1972;Fishdson and Hillman, 1971;Auquier ang Caves, 1979;Krugman, 1979; Panagaryia,



1982;Rodrik, 1988;Krugman and Obgfeld, 1994. Nondhdess, virtudly noeffort has been
madeto investigae theimplicationsof produd market imperfectionintheHT modd. An
exceptionis perhgpsthework by Chao and Yu (1997) which examines the short-runand
longrun effects of patial tradeliberalizationfor an econony with aperfectly compditive
agricultural sector and an oligopoisticaly competitive manufacturing sector with unemployment.
Assuming tha there are n- nunmber of identical firmsin the manufacturing sector usng
increasing returnsto scale (IRS) technology, they show tha, in thelongrun, apolicy of trade
liberalization throughrelaxation of import quaa raises firmsGoutput, reduaes the number of
firms, lowers the unanployed ratio, and hence improves welfare. While atheory of oligopoly in
thegeneal equilibrium setting has not been formulated, to hdp fill thevoid, theimplicationsof
produd market impefectionin theHT modd merit an investigation.

The purpos of this paper is thusto examinetheramificationsof produd market
imperfection for adud econony arising in the context of thetwo-sector general equilibriumHT
modd, wherein the agricultural sector inthemodd is perfectly competitive while the
manufacturing sector behaves like amulti-plant monopolst.®  We obtain severa significant
results concerning thefundamental properties of the modd that are crudal to extended research
onthissubject area:

(i) Inthepresent HT modd with the manufacturing sector unde monopdy, there exists a
unique
equilibrium at which the consumer price ratio and the producer price ratio are synchronized.
(it) In astable system, price-outputresponse is pasitive, and the Rybczynski-type of factor
endowment-output respong (based on the HO modd) carries over to the present modd but
with a dlighty more stringent condition.
(iii) In the present modd, an inarease in the price of the agricultural (manufacturing) goodraises
(lowers) the agricultural wage, butlowers (raises) the econony@ rental rate and the urban

unemployed-employed ratio. Unlike the Stoléoer-Sanuelson (SS henceforth) theorem based



ontheHO modd, these factor price-commodty price respongs hold regardless of the factor
intengty ranking.
(iv) Contrary to Chao and Yu (1997) tradeliberalization viarelaxation of theimport quoia may
be

immiserizing.

2. The Model and Assumptions

Consder asmall econony with two sectors: arurd sector (Sector 1) where alarge
number of competitive firms produees an agricultural goodin the amountof X3, and an urban
sector (Sector 2) where a multi-plant monopolst producees a manufactured goodin theamountof
X2.* Both sectors utilize theneodassical produdion fundions X; = Fy(L;, K)), where L; and K;
are labor and capital employed by sectorj (j = 1, 2).°

Theuniquefeature of theHT modd istha in the urban sector, thewagerateis
ingitutiondly determined abovethe market wagerate, and thusthewagerates in the two sectors
are uudly unequd such tha theurban wage (w») is highe therural wage (w). This causes
labor migration from therural sector to the urban sector until the actud rural wage (w;) equds
the expected urban wage, which is theinditutiondly-set minimumwage (w,) times the
probability of findng ajobin theurban sector. Let ¢ betheratio of unamployed (L) to
employed (L) intheurban sector. Then, Ly + Ly = La(l+ ¢p) =L, a, Wherea = (1+ ¢p). The
labor market equilibriumimplies

owy = wa. 1)

Factor prices are determined by the margind revenue produd pricing (MRP; = MR; X
MP;) where MRP;; , MR; and MP;; respectively denote the margind revenueprodud, the
margind revenueand the margind produd of factor 7, all for thefirm(s) in sector j (i =L, K; j
=1,2). Let P; ande; respectively indicate the domestic price and the absolute value of theprice

elasticity of demand for commodity j ( =1, 2). Since MR, = P; [1- (1/e; )], MR, = P+ forthe
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competitive firmsin the agriculture (e;= «). However, for themonopoy firmin the
manufacturing sector, e>> 1 and MR, = P,[1- (1/e;)] < P». Thiswell-known result, applicable
to any imperfectly competitive firms, occurs because at the profit- maximizing output, MR; = P;
[1- (1/e; )] = MC; > 0,and hence ¢; > 1: profit maximization for any impefectly competitive
firm occurs where thedemand s price-elastic.

Thewagerates tha are unejud beween thetwo sectors are determined by the MRP
pricing,

w1 = Fla,
and  wp=P(1! i)FLZ, (2)

eZ

where P = P,/P; isthe domestic price of the manufactured goodin terms of the agricultural good
and P, isinitially set to unity for simplicity of calculation.

Meanwhile, in the capital market, perfect capital mobility resultsin an identical rental
rate equd to the MRP of capital in thetwo sectors

r=Fq=P(Q! i)FKZ. ()

e2

The employment condtions in thelabor and capital markets can be written, respectively,

Li+Ly+Ly=Li+aly=1L, (4)
and Ki+K,=K. ©)

Unlike the pefectly competitive firmsin the agricultural sector, the manufacturing
monopolst makes price-output decision based on the consumer demand such tha MR, = P, [1-
(1/e2)] = MC,. Thustheandysis necessitates specification of funaiond form for the elasticity of
demand of theconaumers (e2). MW (1969)resolved thisissue by usng a homothetic utility
fundion, and ther procedure was subsequently adopied by a numbe of econonistsinduding

Batra(1972,1973) For demand sdeandyss, we adoptthe MW (1969)procedure and utilize
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thesodal utility fundion (U) of thecondant elasticity of subgitution (CES) variety,

U= U(D1, D) =(aD,’ +bD," )™’ (6)
where D; is thedemand for thejth commodity ( =1, 2), and a, b, and p are parameters such tha
a>0,b>0,-1<p<1,p! 0. Let ! . =1/(1+ ") betheeadticity of subgitutionin consuming the

two goods Setting a = b purely for simplicity® sake, we obtain the demand fundionsfor the

two goods

I I
1= ————, D2=—#,.. ,
R@+P" <) P+ P <)

and hence

& _ P+ Pi“" °) — P = ple 7)
D, (@+P")
where [ standsfor naiond income. This demand fundionsyield elasticities of demand which is

afundion of commodity prices only,

It

1+" P.C

— C

B 1+HCP#.’"E
1+ P -

, €2— /7
1+P*" e

(8)
wheree; =1 ("D)/" P)I(P;/X;)" forj =1,2. Noticetha in thetwo expressionsin (8), e; Z 1if
<

4 2158
<

The system of equaionscongsting of the produdion fundionsand (1) - (8) completely

specifies the present general equilibrium modd.

3. Badc Properties of the Model and the Comparative Static Analysis
Asnoted earlier, unlike asdller unde pefect competition, theindividud monopolst
makes the price-output decision based on consumer demand while consumers make ther

decision to purchase indegpendently. This entails aneed to confirm the congstency between
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congumer equilibrium and producer equilibrium.

3.1. The Consumer and Producer Equilibrium

Noting tha thedemand facing agricultural produd firmsis perfectly elastic (e;=$) and
aw1 = w», and the dependency of the manufacturing monopolst@ decision on consumer demand
{as shown by the equaionsfor factor rewardsin (2) and (3), and MRPj, = Py[1- (1/e;)] MPj,, for i
=L,K}, weobtain,

P "MP_, _ MP,,

PTR MR e] MR We)]

(9)

To demondrate existence of equilibrium, we need to identify the condition at which the
consumer priceratio in (7) isthe same as the producer priceratioin (9). Thistask can bedone
by showing tha all thevariables in the present modd are uniqudy related to the agricultura
wage (w1) which isin turn related with the econony@ rental rate (), the sectoral wage-rental
ratios (w1/r, w2 Ir) and the unemployed-employed ratio in the manufacturing sector (¢ = o -1).
To investigae the congstency between the consumer priceratio (P. ) and the producer price ratio

(P, ), we denote the output demanded as X;, and differentiate (7) to obtain

Xl" XZZ#C Pc, (10)
where the circumflex, O Q indicates therate of changefor thevariable, i. e, X1= dXy/ Xi.
Equdion (10) showstha unde the homothetic utility fundion, thechangein the
commodity-price ratio facing the consumers (P.) is uniqudy related with theratio of output

demandd (X1/ X>).

] |

Then, to obtain an expression for X1" X2 interm of the agricultural wage (wy), we differentiate

the produdion fundionsand obtain,

Xe=" ,Li+" K1



1.! ! !
A" )Xz =#,Lo+#,K2 (11)

e2
where 0; (i=L, K, j=1, 2) istheshare of theith factor in thetotal value of the;jth commodity.

Definetheélasticity of factor subgitution of the jth sector as

S ELIN i=1,2 (12
wi"r

where each ¢; ispostive. Subdgitutionof (12) in(11) yields

L, = X1—9K10'1(W1-?), L,= Xz—w
1-6_,
% %
Ki= Xi +9L101(W1-f), Ka= Xz +%. (13)
12

Since theagricultural sector is perfectly compditive, average-cos-pricing (w1li + rKy =
P1X,) prevails there; butin the manufacturing sector, price of the manufactured goodindudes

the monopolst@ profit (z2) such that woL, + rK» + m= PoX,. Differentiating thetwo pricing
condition and setting P, initially equd to untty (i. e., l/:\)lz 0), we g&t

Faowa+! r=0

# # # #
"L2 W2'|'”|<2r = P(l$”/2)+”.lzez’ (14)

whee 0, +6,, =1," , +", +",, =1,and ", ,=1/e,.
Since the urban wageis inditutiondly set (w, = wy + “ = 0), theequaionsin (14)yield

expressionsfor therelationshipsamongthefactor prices, the urban unemployed-employed ratio,

and the commodity-price ratio:



" # #
A ! ! " n + "
Wl _n # - # ,Kl r = ${ Kl[P(1$ ! 2) 12 62]}

non

"Ll L1 K2

# #
PAS$!.,)+!.,e

'I_:#!L1W1=$

K1 ',K2
C P(l-6.,)+0_ €
wior =My T PA-0,;)+0,e

!Kl I|_]_ 0K29L1

# #

! ! ! PQ1%!.,)+!. e
Woel —=-r= ($ 2) 2 2. (15)

',K2', L1
In view of (14), theexpressionsin (15) show tha theagricultural wagerate is directly related
with thewagerental ratios of thetwo sectors, butinversely related with the economy@ rental
rate and urban unemployed-employed ratio.

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

dalg +0€/1L2L2+05/1L2."' =L,

/1K1Kl+/1K2kZ=K, (16)
where ; (i =L, K; j=1, 2) isthepropation of theith factor employed in the;jth indudry. Then

subdituting (13) into (16), and utilizing (15), we get a system of equaionsin matrix form,

! # ( ( #
8(L1 )( L2#§)(1! — gl_'i‘ AW]_I (17)
&Kl (k2 "3}3(2!' g/;b((' B\§V1'I'

"8 A
- L2Y¥ 2" K2 L1 "
L 5,

whereA=" % +
s (1&#%2)#K1

R |
B_ "o K2 2° L2" L1 >O

and = #
o (1O/d $2)! K1

To get expressionsfor changesin the outputs, we apply the Cramer ruleto (17), and
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obtain

# # #
'IK2 L$ ”'I L2 K+(, K2A+ "'I LZB)Wl

]

s, 2 la Lt L K# (G A+ B W (18)

]

where |!| isthedeterminant of Z; matrix. Since | = 4.1 Ak2 - @ Axadiz = Ara - Ak1 = Az - 0hs2 =

#
X1 =

LiLo(k2 - o k1)ILK, 1t isnecessarily postive if theKhan (1980)Neary (1981)condiionfor
dynamic stability, k; - o k&1 > 0, ismet. McCool (1982) noted tha 4; - a k1 > O impliesthat the
manufactured goodis capital-intengve relative to the agricultural goodin thevalue sense, while
Neary (1981)expressed it as tha the manufacturing goodis capital-abundant relative to the
agricultural good

Asusud in theliterature, so asto eliminae a nunber of meaningless outcomes, the

ensuing andysisis confined to adynamically stable system (|/ | > 0). Setting L=K=0,

subtracting X 2 from X1 in equaion (18), and subdituting the result into (10), we obtain

L L (A+B)W,

X1" X2 =# Pc= (19)
A

which indicates that the consumer priceratio (P.) is postively related with the agricultural wage
(w1) inastable system (i. e, |/| > 0).

To obtain therelationsip between the producer price ratio (P,) andthe agricultural wage

(w1), we differentiate theexpressionfor e, in (8), and obtain

e =CP,, (20)

10



I 20 2p#!I"
U

where C = vz —
R ()

> 0. Equaion(20) showstha the elasticity of demandfor

the manufactured produd is an inaeasing fundion of its relative price facing the producr. Note
tha theelasticity of demand for aprodud becomes greater asits price facing the producer rises,
andthisisthereasonwhy e; isrelated to P, (butnot P.) in equéion (20). Thisistheresult
obtained by MW (1969)and later elaborated by Batra (1973)

Subgituting (20) into the expressionsfor wiin (15), we get

! ”Kl(1$ "! 2) + ”! ZC] Ep

wi =3 :'Gl!:)p (22)

noon

L1 K2

"Kl(]'! "#2) + ”#ZC

n "

L1 K2

where G =

> 0. Equaion (21) showstha theproducer priceratio (P,) is

inversely related with the agricultural wage (w1).

Thepostive relationship between P. and wy unde a stable system (k; - a k1) > 0in (19
and the negative relationship between P, and w1 in (21) ensure that there exists a unique
agricultural wagerate (w1) at which P, and P, are synchronized. To graphically explain,in
Figure 1 where the vertical axis measures P, and P, and thehorizontal axis w1, theconsumer

priceratio (P.) curveis up-sloping while the produwcer price ratio (P,) curveis down-sloping.

Therefore, thereisauniqueequilibrium agricultural wagerate (W), at which P. and P, are

equdized, i. e, P. = P, = P,. Recallingfrom(8) thet e; Z 1if #. Z 1, this equilibrium exists
<

only if #. > 1 [since themonopolst producesin the elastic portion of thedemand curve (i. e, e,

> 1)] andthe system is stable (k> > a k1).2

3.2. Price-Output Response

Theexpression for the commodity price-output response can bederived from (18) by
11



setting L =K = 0 and utilizing (21),

#

X1 _$(!,A+"!,B)G

— <0
P ]
Xz _ (haA*2;B)G (22)

P 2
where |4| isnecessarily postiveif theKhan (1980-Neary (1981)conditionfor dynamic stability,
k> - o k1 > 0, ismet. Equaion (22) shows that in the stable system (%, - a k1 > 0), the price-output

response is necessarily postive (i. e, )A( /P <0and X »/P > 0). Thisresult of normal
price-outputrespong is congstent with Neary@® propostion (1978)tha a perverse price-output
response cannotoccur if factor movement is dynamically stable. Hence thefollowing
propostionisimmediate:

Propostion 1. In the stable Harris-Todaro model with the manufacturing sector under monopoly,
sectoral outputs respond positively to changes in their relative prices.

In theforgoing andyses, we have made the distindion between P, and P, for thefact that
they are synchronized only in equilibrium. In thesubsequent sections however, we are
concerned with comparative statics where two different situaionsare compared assuming tha
thetwo prices are a equilibrium, and hence the distinction between the two pricesis not

necessary.’
3.3. Factor Endowment-Output Response

Theexpression for the factor endowmentBoutput respons at condant commodity prices
can be obtained from (18) by setting w1 =- GP, =0. Suppo® tha only labor grows with

condant capital stock (K =0). Then, we get

12



&:!KZ &:"!Kl
LV L

which shows that in the stable system where” 9% > 0 (i. e, k- a k1>0), X ; /L >0and X ,/L
< 0. Similarly, capital growth with congant labor ( L= 0) yields

A

X, _-akp, X2

]
L= , 22 _tu (23)
A k]

which shovvs>!< 1 /I!< <0Oand )I( ol II< > Oinadable system. Thus inthe stable system where
manufacturing is capital intengve relative to agriculture in thevalue sense, thenormal
Rybczynski-type of factor endowment-output response [obtained by Cordonand Findlay (1975)
and Neary (1981)unde the perfect competition assumption for thetwo produd markets] carries
ove to the present case of monopol in the manufacturing sector. Thuswe may state the
following propostion:

Propostion 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

Therelationshipsamongthe commodity prices, the factor prices (w; andr) and theurban

unemployed-employed ratio can be obtained from (1), (14) and (20). Noting tha w2 =0, we

derive

" u . .
\!Nl = "!# = #',Klr - $"Kl[(1$"!2)+"!2C](P2$ Pl)
, n n

"Ll L1 K2

13



#o#
Ié - #-’ uW [(1$ g 2) +7 2C](P2$ P1) '
I n

* Kl K2

(24)

Equdionsin (24) demondrate that an increase in the price of the agricultural good(P;) raisesthe
agricultural wage (w1) butlowers theeconony@rental rate () and theurban
unemployed-employed ratio (), whereas an increase in the price of the manufactured good(P2)
has the opposte effectsonwy, r, and a. Recalling tha the manufacturingwage (w,) is
ingitutiondly given, it is notable tha unlike the SS theorem based onthe HO modd, these factor
price-commodity price respongs hold regardless of thefactor intengty ranking and the stability

condition (" % >0or k2 - a k1> 0). Thereasonistha in the present modd, with the congant

manufacturing wage(\!/v2 = 0) and the postive relationship between e, and P,/P; in (20), the
relationships between the econony@ rental rate () and thetwo commodity prices (P; and Py) are
exclugvely deermined by the pricing condition of the manufactured goodin the second equaion
of (14) withoutregard to thefactor-intengty ranking. Then therelationipsbeween the
agricultural wage (w1) and thetwo commodity prices (P1 and P») follow fromtheinverse
relationship between r and wy resulting from theaverage-cod pricing conditionin thefirst
equdion of (14). Thus thefollowing propostion can be stated:

Propostion 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 condud comparative static welfare andysis of tradeliberalizationfor a
small open econorny assuming tha the consumer price ratio (P.) and producer priceratio (P,) are

at equilibrium. Following HT, we assume tha thehome county exports the agricultural good
14



and imports the manufactured good

Thefirst question we encounter heae is whether domestic monopoles can exist in theface
of internationd competitionif thecounty issmall. Sincefirmsin asmall county are price
takersin theinternaiond market, it is obvioustha unless prohibitively strong govenment
protection via price controls should betotally ineffective for controlling the volume of import; in
contrast, both prohibitive and non-prohibitive quantitative controls (such asimport qudas)
should be effective for restricting thevolume of import. Thus intheensuing welfare andysis of
an open econorny, we assume tha the county in question uses quantitative controls (specifically,
import quots) to protect the domestic monopdy in the manufacturing sector.™

For the purpose of welfare effect of tradeliberalization, adud approach isused. The
demand side of the econony is represented by the expenditure fundion

E(P, U) = min (D1 + PD,), (25
where D; (i =1, 2) isthe consumption of thetwo goods and U is astrictly quasi-concave utility
fundion, U(D1, D) ! U. Notetha theexpenditure fundionisderived by minimizing
expenditure subject to a utility condraint.

Theeconony's budge condraint stipulates that the value of expendituresis deermined
by thevalue of income:

EP, U =1, (26)
wheel[= X1 + PX>+ (P- p)Q] denotes thenational income, p theinternaiond price of the
manufacture goodin terms of the agricultural good QO (= D2 - X>) theimport quota, and (P- p)Q
therevenueof thequot license holders.*

Totally differentiating (26) and setting dp = 0, we obtain the expression for the welfare
change(dW) for asmall country.™

dW = EydU = dX1+ PdX; - M2dP + Qd(P-p) + (P- p) dO,
= dX1+ PdX, + (P-p)dQ (27)

15



wheeEp =!E/IP = D,, M> = Ep- X2 = D, - Xo = Q. Equdion (27) shows tha thewelfare
effects congst of two component effects: the effect of achangein thevalue of the domestic
outputs (dX1 + PdX>) andthe quotarevenueeffect [(P- p) dQ].

Utilizing the produdion fundionsand equaions(1) - (5), equdion (27) can berewritten

dWw == dX1+ PdX> + (P- p) dQ = FrndL;+ FKldK1+P(FL2dL2+ FszKz) + (P- p) dQ

= wdLy+ nﬁr<l+(e—2wzo|L2 +— & vk, +(P- p)dO

e ! (e, ! 1)
= waldL -Lado- adLs)+ r(dK-dK>) + (ezef (el 1K) + (P-p) dO

= widL+ rdK + ( (w,dL, +rdK,) - wilodo +(P- p) dQ

&)

= widL+ rdK +eBdX2 - wilodo +(P- p) dQ, (28)

2
which shows tha the welfare effects consst of four component effects: the growth effect of the
factors (w1dL+ rdK), thedistortionay produdion effect of the monopoly [(Ple,) dX>], the
employment effect (- wiLada), and the quotarevenueeffect [(P- p) dO].

To answer the question as to whether tradeliberalization via relaxation of an import
quoia (dQ > 0) isbeneficia or harmful to the courtry, wefirst need to identify theeffect of an
import quota on domestic prices of themanufactured good Asatariff imposed onimport, an
import quoiain the present modd raises the domestic price of theimportable. This can be shown
by differentiating D2(P, 1)- X2 (P)= Q,

dP _11 ("'D,/")(d!/dQ) _,
dQ ~ ("D,/"P!"X,/"P)

(28)

wheel = Xo+PXo+(P-p)Q, and dI/dQ =P-p (dueto initial dP = 0). Then the numerator of (28)

can bewritten as 1-(&D./01)(d1/dQ) = 1-[(m/P)(P-p) = 1-m+m(p/P), which is necessarily postive
16



because the margind propengty to consume theimportable [m = P(6D./dl)] is defined between
zero andunity (0 <m < 1). Since(&D,/0P) < 0intheabsence of an inferior and (&XY2/0P)>0, the
signof (28) isobvioudy negaive. Tha is, forasmall HT econony with the manufacturing
sector unde monopoly, an inaease in import quota lowers the domestic price of theimportable
good. Assuming the absence of factor growth (dL = dK = 0), thewelfare effect of import quotas
can beobtained from (27)

dw
_PaX, dP @ AP oy (29)
dP dQ

dQ e, dP dO

In view of equaion (29), thewelfare effect of relaxing an import quotain the presence of a
manufacturing sector unde monopoly congsts of three component effects: thedistortionay
produdion effect of monopoly [(Po/e2)(dX2/dP)(dPIdQ)], the employment effect
[-wiLa(daldP)(dPIdQ)], and the quota revenueeffect (P - p). In thefull-employment HO modd
with a perfectly competitive manufacturing sector (e; = $ and do = 0), thefirst two effects
vanish. Thus free trade(at which P =p ) istheoptimal policy because dW/dQ = 0. Meanwhile,
in theHT modd with urban unemployment and a pefectly competitive manufacturing sector (e,
=$), thefirst term vanishes, butthe secondtermis postive becuase do/dP > 0. Therefore,
dWldQ = -w1La(daldP)(dPIdQ) + (P- p) > O, which impies tha tradeliberalization viarelaxation
of theimport quda is necessarily welfare-improving™ In the present HT modd with the
manufacturing sector unde monopol (e; > 1), relaxing theimport quota entails a negdive
distortionay produdion effect [Since dX2/dP > 01in (22)], a pogive employment effect [since
daldP > 0in(24)], andthe postive quotarevenueeffect (P - p). However, thereis no assurance
tha the sum of the postive employment effect and the quotarevenueeffect outweighsthe
distortionay produdion effect of negative sign such that relaxing theimport quotimproves the
welfare of thecounty. More specificically, thewelfare effect of tradeliberalizationvia
relaxation of theimport quota can go either way, i. e., welfare-improving or welfare-reduang

(i.e., immiserizing).
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Theefore, thefollowing propostionis made
Propostion4. In the HT model with the manufacturing sector under monopoly, trade

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

5. Conclusion

Thesuccess of theHT modd for theanaomy of the labor market structure in developing
counties hasingired a spate of contributionsto the literature from researchers in many fields of
economc andysis, induding internaiond trade and economic development. However,
noteworthy is tha while theHT modd presents an innovdive andysis of the labor market
structure of developing countries, theissue of product market structure has drawn almos no
attentionin theHT-related literature. In particular, noting tha the economic structures of most
developing counties take theform of thedud econony in which thetraditiond sector and the
moden sector coexist, theassumption of theHT modd tha perfect competition prevailsin both
theagricultural produd market (in thetraditiond sector) and the manufactured produd market
(in themodean sector) does not correctly represent thereality of thedud econony.

This pgper hasinvestigated theimplicationsof produa market impeafectionfor adud
econony arising in the context of the two-sector general-equilibrium HT modd. We bringthe
HT modd closer to theredlity of thedud econony by assuming tha theagricultural sector in the
modd is competitive while the manufacturing sector behaves like a multi-plant monopolst. We
obtained several interesting results from theandyss. Sincetheresults arein thetext, we
condudethis paper by evoking a noteworthy policy implicationsregarding trade pdicy: Fora
HT typeof econony with multiple distortionsasin the present modd (i. e., factor market
distortion coming from wage differentials and unemployment, produd market distortion
resulting from the monopdy in the manufacturing sector, and internaiond distortion caused by
an import quoi), tradeliberalization viarelaxation of theimport quotamay be hamful. In this

case of multiple distortions theoptimal policy reguires use of multiple policies, namely,
1



wage-cum-subgdy (to correct the factor market distortion), and trade liberalization by removing

theimport quota (to eliminate the monopoly distortion and theinternaiond distortion).
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Notes

1. Thebackboneof theHT modd congsts of two important assumptions first, the
urban-manufacturing wageisingditutiondly set at a highe level than theflexible
rural-agricultural wage, hence causng urban unanployment and rural-urban migration; second
therural-urban migration occurs until the agricultural wage equds the expected urban wage
which is the urban wagetimes the urban employment rate.

2. For chaacteristics of thedud econony, see Higgins (1968)and Meier (1995.

3. MW (1969 introduced an innovdive way for monopol andysisin the two-sector
Heckscher-Ohlin (HO, henceforth) type of general equilibrium modd in which both thetwo
sectors are unde monopol, andit was later elaborated by Batra (1973. In the present study, we
adoptthe MW procedure for monopol andysis, and bringthe HT modd closer to thereality of
thedud econony by assuming that the agricultural sector in themodd is pefectly competitive
while the manufacturing sector behaves like a multi-plant monopolst.

4. Themulti-plant monopol assumptionis similar to the aggregaion procedure commonly used

in macroecononic modding. A monopolst islikely to bea monop®nist capable of
21



manipulating factor prices. However, to focuson produd market imperfection, the
unit-cog-minimization condition, which requires congant factor prices, needsto beused. To
solve the problem, we assume tha decisionsto employ factors by the monopoist in the
manufacturing sector are made at the plant level, but the labor unionsthere ingitutiondly
degerminethewage For arelated discussion on monopoy in genea equilibrium modd, see
Batra (1973)

5. There are severa causes of monopoy, i. e, legd monopoly, increasing returnsto scale (IRS),
control over essential factors of produdion, and paents. Theneodassical produdion fundions
assume condant returnsto scale (CRS) technology, and the CRS assumptionis congstent with a
multi-plant monopdy with each plant produang output at thelevel of minimum efficient scale
(MES) tha isbdow thelevel of domestic demand.

6. TheMW (1969)specification of commodity demand, congsting of equaions(7) and (8), is
elaborated by Batra (1973). For detailed derivation of theequaions see Batra (1973.

7. Note tha anzl/ez. "! )= 7ol PoXo = [PzXz HW2L2+ rK> )]/PzXz

= 1 D{P,[1-(1/ex)|(MP12Lr + MPx:K5) (P2X>2)} = Ues.

8. Batra(1973)demongrates asimilar diagram relating P» and P.to wage-rental ratio (w/r) in
the HO type of modd with thetwo sectors unde monopoly. (Figure 11.1 on page 289.

9. Fortherelated discussionson comparative statics, see MW (1969)and Batra (1973 page
293)

10. For further discussion of thisissue see Batra (1973) Krugman and Obgfeld (1994) and
Chao and Yu (1997)

11 Itiswel known that if thequaa licenses are sold at a compditive auction, the quoia
revenue

(P- p)Q, accrues to thegovenment.
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12. Since asmall county isapricetaker in theinternaiond market, dp = 0. Thismodd can be
easly extendal to alarge county case by alowing changesin theterms of trade  See, for
example, Choi and Yu (1985)

13. Batraand Nagvi (1987)have shown that in this case, the optimal policy requires an

introdudion of wage-cum-subsdy.
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