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PROTECTION, INTERNATIONAL FACTOR MOBILITY AND
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This paper utilises a model of a small open economy that produces two traded
goods by means of primary factors and a large number of varieties of a non-traded
intermediate good. Unlike the traded goods, the production of each variety of the
non-traded good is subject to internal economies of scale and monopolistic com-
petition prevails in the intermediate good sector. The presence of internal econo-
mies in the intermediate good sector gives rise to external economiesin the pro-
duction of the final good sector. Within the context of the present study, inter-
industry and intra-industry trade takes place side by side. The model is used to
examine the impact of tariffs and changes in factor endowments on allocation of
resources and welfare. (JEL: F12, F20, F21)

1. Introduction

Product differentiation is an important firm
specific advantage that can ensure higher eco-
nomic rents. Firms attempt to differentiate prod-
ucts in many ways, but an important component
is creation of positive brand image through the
use of marketing promotions including adver-
tising. Krugman (1979) and Lancaster (1979)
independently devel oped models of tradein dif-
ferentiated goods based on the Chamberlinian
concept of monopolistic competition. Krugman
used Dixit-Stiglitz specification of household
preferences designed to reflect consumer’s de-
sire for variety in consumption. On the other
hand, Lancaster introduced consumer heteroge-

* | am grateful to an anonymous referee for very help-
ful comments and suggestions. However, | am solely respon-
sible for all the remaining errors and imperfections.
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neity, with individuals distinguished by their
most preferred set of product characteristics.
According to this approach, differentiated prod-
ucts exist to serve consumers with different
tastes. In fact, in both cases, increasing returns
to scale in production limit the extent of diver-
sity that the market can provide. In these mod-
els trade takes place between similarly endowed
economies, because it expands the size of the
market and so enables a greater variety of goods
to be produced. See Grossman (1992) for fur-
ther details.

Ethier (1982) showed that intra-industry
trade can arise not only because aggregate con-
sumer demands exhibit a preference for diver-
sity, but also because firms realise productivity
gains from increasing specialisation of their
production process. A number of recent studies,
including a significant branch of the “new eco-
nomic geography” literature, are based on Eth-



ier’'smodel. Most of these studies are concerned
with the effects of integration on location of in-
dustries.!

Ethier's model has also been extended by,
among others, Markusen (1989) and Francois
(1990). These studies have considered the pat-
tern of trade when the economy under consid-
eration produces a large number of traded dif-
ferentiated producer services. Producer servic-
es enter as inputs into the production of afinal
good. On the other hand, Faini (1984), Rivera-
Batiz and Rivera-Batiz (1991) are concerned
with the role of non-traded differentiated pro-
ducer services. In addition, the “new economic
geography” literature contains a number of
studies where non-traded producer services
have been modeled along the lines of Ethier
(1982). These studies include Rodrik (1996)
and Markusen and Venables (1999).

Faini (1984) has developed a two-sector,
two-region North-South model in which the
existence of increasing returns to scale in the
production of non-traded intermediate inputs
givesriseto acumulative divergence of region-
a growth rates. The producers of the interme-
diate good are assumed to act as monopolistic
competitors, a hypothesis consistent with the
existence of increasing returnsto scale. Rivera-
Batiz and Rivera-Batiz (1991) have developed
agenera equilibrium model of an economy that
produces one final good by means of labour,
capital and alarge number of differentiated pro-
ducer services. Producer services are interme-
diate goods produced by means of labour and
capital. The final good is produced under com-
petitive conditions whereas the producer serv-
ices are produced under conditions of Chamber-
linian monopolistic competition. They have
shown that foreign capital inflow increases the
number of varieties of the producer services
produced. On the other hand labour inflow has
no effect on the number of varieties produced.
Rodrik (1996) has used a model with two final-
goods: low-tech and high-tech. The production

! These studies include Krugman and Venables (1995),
Matsuyama (1991), Rodriguez-Clare (1996) and Venables
(19964, 1996b). See Puga and Ottaviano (1997) for an ex-
cellent review of the literature on the so-called “ new eco-
nomic geography” .
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of the high-tech good requires a large range of
non-traded differentiated intermediate inputs
that are produced under increasing returns to
scale. The high-tech final good sector is viable
only if a sufficiently large number of interme-
diate inputs are produced. At any given point
of time, if none of the intermediate inputs is
produced then there is no incentive for any firm
to enter production onits own. Thisimplies that
the economy will completely specialise in the
production of the low-tech final good. Rodrik
argues that this problem arises due to coordi-
nation failure. He suggests that an investment
subsidy or a minimum wage policy can help the
economy to move to a superior equilibrium.
Markusen and Venables (1999) have devel oped
a model where local firms produce a large
number of non-trade intermediate inputs. The
production of the intermediate inputs is subject
to economies of scale and monopolistic com-
petition prevails in the industry. Direct foreign
investment allows the foreign producers to uti-
lise the non-traded intermediate inputs for pro-
duction in the host country. Markusen and Ve-
nables have shown that foreign direct invest-
ment can lead to the establishment of local in-
dustries. They have also shown that in some
cases the local industries can grow to the point
where foreign investors are forced out. In other
words in some cases multinational s provide the
initial impetus for industrialisation but growing
competition can force multinational out of busi-
ness.

The present study attempts to analyse tradi-
tional trade issues in the context of models sur-
veyed above. Some existing studies have con-
sidered the impact of atariff and changesin fac-
tor endowments when monopolistic competi-
tionis present in the final good industry.? In the

2 These studies which are concerned with the impact of
tariffs when monopolistic competition and increasing re-
turns are present in the final good sector include Venables
(1985) and Gros (1987). Gros has shown that trade wars
can lead to substantial welfare losses, even if it is assumed
that each country retaliates only by imposing its own opti-
mal tariff, taking the other country’s tariff as given. See
\Wong (1995) for an excellent summary of the literature in-
volving the effect of tariffs and changes in factor endow-
ments in the presence of increasing returns and monopo-
listic competition in the final good sector.
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context of a small open economy, the present
study is concerned with an impact of tariff and
changes in factor endowments when monopo-
listic competition prevailsin the non-traded in-
termediate good sector.®

The present study utilises model of a small
open-economy that produces two traded goods
(an importable Agricultural good and an export-
able Industrial good) and a large number of va-
rieties of a non-traded intermediate good.* The
presence of internal economies of scale in the
intermediate good industry gives rise to exter-
nal economies in the Industrial good industry
through a positive externally. Because there are
constant returnsto scale in the production of the
Agricultural and the Industrial good (at least at
the firm level), both are produced under condi-
tions of perfect competition. On the other hand,
due to internal economies of scale, monopolis-
tic competition prevails in the intermediate
good industry. The presence of internal econo-
mies in the non-traded sector leads to external
economies of scale in the Industrial good sec-
tor. International trade propagates this produc-
tion externality worldwide. The model utilised
in the present study is quite similar to Rodrik
(1996). Rodrik-type models combine elements
of the traditional increasing returns to scale
models and the more recent “new economic ge-
ography” models.®

Within the context of the present study, trade
based on comparative advantage and trade
based on scale economies takes place side by
side. This paper attempts to extend the existing

3 Inthe context of a two-country world, where both coun-
tries are assumed to be large, Francois (1994) has consid-
ered the positive and normative implication of internation-
al scale economies for factor migration and commercial
policy.

4 Examples of non-traded intermediate goods include the
so-called professional services (consulting, auditing, engi-
neering, architectural, etc.) available to the producers.
These examples are taken from Faini (1984) and Rivera-
Batiz and Rivera-Batiz (1991). Faini (1984) has also indi-
cated that (i) there is extensive evidence in support of the
existence of increasing returns to scale in the provision of
professional services and (ii) professional services are la-
bour intensive, but the average level of skills has improved
over time.

5 See Wong (1995) for a survey of the literature involv-
ing trade in the presence of traditional increasing returns
to scale models.
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literature by considering the impact of (i) atar-
iff and (i) restricted international factor mobil-
ity on factor prices and production when Cham-
berlain type monopolistic competition is present
in the intermediate good sector. The presence
of monopolistic competition aso allows one to
examine the impact of tariff and restricted fac-
tor mobility on product diversity. It is shown
that, in a symmetric equilibrium, (1) the Rybc-
zynski theorem may not hold unless the equi-
librium is stable, (2) an increase in tariff can
reduce product diversity thereby decreasing the
positive externally to the final good industry,
(3) an increase in labour (capital) supply in-
creases (decreases) product diversity, and (4) an
increase in the supply of either primary factor
can increase welfare.

Therest of the paper is organised as follows.
A simple model of a small open-economy is
developed in section two. Equilibrium of a
small open economy is discussed in section
three. The model is used to examine the impact
of a tariff on relative prices, production and
product diversity in section four. The impact of
restricted factor mobility is considered in the
fifth section. The welfare implications are con-
sidered in section six and the last section con-
tains concluding remarks.

2. The production model

Consider asmall open economy that produc-
es an Industrial good (YY) by means of labour
and the output of industry (X). The X-industry
is characterised by Chamberlinian monopolis-
tic competition. There are many firmsin X-in-
dustry, each alittle monopolist producing adis-
tinct product with atechnology that exhibitsin-
ternal economies of scale. Each variety of the
intermediate good is produced by means of la-
bour and capital. The economy also produces
an Agricultural good (Z) by means of labour
and capital.® The economy exports Y in ex-
change for Z whereas the intermediate good is
non-traded. In addition, in the initial equilibri-
um, the primary factors are internationally im-

5 The structure of the model is quite similar to Rodrik
(1996).



mobile. The production functions for Y and Z
are asfollows:

-a 5 )5
Y=L (E,» X y
Z=L"K?

Wherej = 1,2,....,n; a, B and d are parame-
ters in the range [0,1]; x is the output of j-th
variety produced by the X-industry; n is the
number of varieties produced; L, and L, are la-
bour used in the production of Y and Z respec-
tively and K, is capital used in the production
of Z.

Each variety of the intermediate good is pro-
duced by means of both capital and labour. Cap-
ital is assumed to enter as a fixed input, with
the given capital input requirement of each pro-
ducer equal to 6. Labour is a variable input,
with the labour demand given by L = Ax;,
where A denotes unit labour requirement. The
total production cost of x; isr8+ w(Ax), where
w is the wage rate and r is the price of capital.
Clearly, due to the presence of fixed cost, the
production of each X; is subject to economies of
scale. Duetoidentical production functions and
an equalisation of factor prices between sectors,
al varieties produced are equally priced. Addi-
tionally, no two firms produce the same varie-
ty. Free entry and exit of firms derives the profit
of firms down to zero. Thus, in the symmetric
equilibrium, the aggregate production X = nx.
Hence the production function for the final
good can be written as

a(1-8)

Y=L"Xn

From the point of view of each firminYin-
dustry, the number of varieties supplied is giv-
en. Accordingly, there are constant returns at the
firm level but for the industry as a whole there
are increasing returns because a(1-0)/0 is pos-
itive.” In other words, the presence of internal
economies of scale in X-industry leads to ex-
ternal economies of scale in Y-industry. There
are alarge number of firmsin Y-industry each

7 a(1-9)/d is assumed to be less than unity to avoid be-
ing in the land of Cockaigne. See Wong (1995, p. 203).
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taking external effects, generated by the number
of varieties available, on its production level as
given. In other words, firmsin Y-industry while
ignoring external economies of scale, behave
like firms in competitive markets, perceiving
that their production functions exhibit constant
returns to scale. The external economies of
scale in Y-industry are therefore compatible
with perfect competition. Within the intermedi-
ate good industry (X), alarge number of differ-
entiated goods are produced, the price elastici-
ty of demand for each differentiated good is
1/(1-0).8 Y and Z are produced under conditions
of perfect competition whereas differentiated
goods are produced under conditions of monop-
olistic competition. The Industrial good Y is the
numeraire.

3. Equilibrium of a small open
economy

In the symmetric equilibrium, conditions per-
taining to the production of the Industrial good,
the differentiated goods and the Agricultural
good are as follows, where p isthe price of x, q
isthe world price of Z and t is the tariff rate on
imported good.

If the Industrial good () is produced in equi-
librium then the following must hold:

ol

The right-hand side of equation (1) is the unit
cost of production whereas the left-hand side is
the unit price, which has been set equal to uni-
ty. The productivity of the Industrial sector is
linked to the number of varieties of the inter-
mediate input available. An increase in the

8 This and similar assumptions are widely used in the
literature on international trade in the presence of imper-
fect competition. See Dixit (1984), Horn (1984), Helpman
and Krugman (1985), Ethier and Horn (1991), Walde
(1994) and Wong (1995) for example.
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number of varieties available decreases the unit
cost of production in the Industrial sector.

The presence of economies of scale in the
intermediate good sector implies that a single
firm under monopolistic competition will pro-
duce each variety. If the intermediate good sec-
tor is active in equilibrium then the following
first order condition must hold:

(2) p=4w

Equation (2) isthe usual profit maximisation
condition which shows that marginal revenue
(Jp) isequal to marginal cost (Aw). Because of
free entry and exit, the price of each variety of
the intermediate good in the long-run equilib-
rium will just cover average cost as follows:

p= [r6 + wix)]+ x

By making use of eguation (2), the above
condition can be written as follows:

3 A-O6)px=ro

If the Agricultural good is produced in equi-
librium then its unit cost will equal the exoge-
nous world price (q) inclusive of tariff as fol-
lows:

-5
@) qU+1)= {[%}

1-8
+ |:—ﬂ :, }wl'ﬂrﬂ
1-8

Equation (4) is the zero profit condition for
the Agricultural good industry where the right-
hand side is the unit cost and the left-hand side
isthe unit price inclusive of tariff (t). Since the
economy under consideration is small, it takes
g as given which is determined in international
market.

The market clearing condition for labour,
which is assumed to be in fixed supply, is as
follows:
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The left had side of equation (5) is the de-
mand for labour where L is the supply of labour.
The first, the second and the third term on the
left-hand side are, respectively, the demand for
labour inindustry Z, X and Y.

The market clearing condition for capital,
which is assumed to be in fixed supply, is as
follows:

ﬂ 1-B W 1-8 ~

The left had side of equation (6) is the de-
mand for capital where K is the supply of capi-
tal. The first and the second term on the left-
hand side are, respectively, the demand for cap-
ital in industry X and Z. The market clearing
condition for the intermediate good is as fol-
lows:

o l-a w l-a —a(1-8)
@) |:—:l |:—} n ’® Y=nx
- )4

The left-hand side of the above equation is
the demand for the intermediate good in X-in-
dustry. Equation (7) shows that the varieties of
the intermediate good are not available for di-
rect consumption.

Equations (1) to (7) are seven equations in
seven endogenous variables: w, r, p, n, X, Z, and
Y. On the other hand, t, g, K and L are the ex-
ogenous variables.® The pattern of specialisa-
tion determines how each endogenous variable
is determined. There are three possibilities as
indicated by Rodrik (1996). In a diversified
equilibrium where both Y and Z are produced,
equations (1) to (7) above jointly determine the
values of the seven endogenous variables. If the

9 In the present case, (i) the world price of Z is not in-
fluenced by the economy under consideration and (ii) the
Walras' law holds therefore the relevant demand conditions
for Y and Z can be ignored.



economy specialises in the production of the
Agricultural good, equations (4), (5) and (6)
will determine Z, wand r (withx=n=Y = 0).
On the other hand, if the economy specialises
in the production of the Industrial good, equa-
tions (1) to (3) and (5) to (7) will determine n,
Y, x, w, r and p (with Z = 0). The focus of the
present study is on a diversified equilibrium.©

For a given n, equations (1) and (2) deter-
mine w and p. It is clear that changes in tariff
rate, capital supply or labour supply has no di-
rect influence on either w or p. Once w has been
determined, equation (4) can be used to deter-
miner as afunction of nand t. It is clear that
changes in the supply of capital or labour have
no direct influence on r. On the other hand,
changes in the tariff rate have a direct and an
indirect impact on r. Therefore, it may not be
possible to unambiguously determine the im-
pact of a change in the tariff rate on r. For giv-
en, w, p and r, the equilibrium value of x can
be determined by equation (3). Whereas equa-
tions (5) to (7) determine Z, Y and n.

It iswell known that when increasing returns
are present then the production possibilities
curve cannot be strictly concave to the origin,
which can result in stability problem. The re-
sults presented in this paper are based on the
assumption that equilibrium is stable. The sta-
bility of the equilibrium ensuresthat production
takes place in the concave region of the produc-
tion possibilities set both before and after a
change in the tariff rate or factor supplies.t*

4. Protection, product diversity,
relative prices and production

The impact of an increase in tariff on vari-
ous economic variables can be determined by
partially differentiating equations (1) to (7) with
respect to t.> The impact of an increase in tar-

10 Rodrik (1996) has shown that diversification is more
likely when the factor intensities of Y and Z sectors are very
dissimilar.

I See Panagariya (1986) for a discussion of stability
problem.

2 |n order to simplify the algebra, the results presented
in this paper are based on the assumption that in the ini-
tial equilibrium the tariff rateis zero (i.e., t = 0).
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iff on the production of the imported good (2)
and the exported good (Y) is as follows:

aY
o (&7)

_[a(l—d)
R

0Z Y t
o (5)

=L, + L)k, + - BIK.}

}(KZL+KLZ)+A<0

+BL,(nK )]+ A>0

Where A= [@}K L

faa Tt

The sign of equations (8) and (9) depends on
the sign of A. The stability condition derived in
the appendix requires that A to be negative.3
Clearly, A can be negative only if {[nK,/(L,
+ nL,)]-{K,/L,]} is negative which is not pos-
sible unless the Agricultural good Z is capital
intensive as compared to the combined factor
intensity of the rest of the economy. The rest
of the paper is based on the assumption that
{[NK, /(L + nL)]{K,/L,]} is negative.

Equations (8) and (9) show that, as long as
the equilibrium is stable, an increase in tariff
increases the production of Z at the expense of
Y. This result is not unexpected, however the
presence of internal economies in X-industry
(i.e,, 1 > o> 0) strengthens the negative effect
on the production of Y. In the context of the
present study, if the economies of were not
present then there is no relationship between the
tariff and the production of Y. The impact of tar-

13 The stability condition is based on Mayer-Chang ad-
justment rules. For further details, please see Wong (1995)
and references therein.
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iff on the number of varieties produced is as
follows:

(10) (g—qﬂ =(K,L)+A<0

Equation (10) shows that an increase in tar-
iff decreases the number of varieties produced,
which implies a decrease in the degree of spe-
cialisation and hence the size of the production
externality in the Industrial sector. This result
follows from the fact that an increase in tariff
decreases the production of the exportable
good. Since the non-traded differentiated goods
are used in the production of the exportable
good, an increase in tariff decreases the number
of varieties produced. The impact of the tariff
on the production of each variety of the inter-
mediate good is as follows:

(1) (%Ié] =L,(nL, +L,)

w5

Equation (11) shows that there is a positive
relationship between the tariff rate and the pro-
duction of each variety of the non-traded inter-
mediate good. This result can be explained as
follows. A decrease in the production of Y, due
to higher tariff, creates excess supply of labour.
Excess supply of labour reduces variable cost
in X-industry, which results in higher equilibri-
um output. In addition thereis adecreasein the
number of varieties produced, which allows the
remaining firmsin the intermediate good indus-
try to expand.

An increase in the production of each varie-
ty reduces the equilibrium price as indicated by
equation (12) below:

Y1) [ea-8T, ,.
(12) (atIPJ[ 5 ]KZL.A<O
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Equation (12) shows that a decrease in the
number of varieties produced leads to a de-
crease in the price of the non-traded intermedi-
ate good. The presence of internal economies
in the intermediate good industry plays a cru-
cia role in the present case. If there were no
internal economies of scale then Jis equal to
unity and hence there is no relationship between
tariff rate and the price of the intermediate
good. Equation (12) also shows that due to its
negative impact on n, an increase in tariff de-
creases the price of the intermediate good and
hence the equilibrium wage rate.'

o (B3
)
nL +L, | | L,

At first glance it appears that the sign of
equation (13) cannot be determined because an
increase in the tariff rate decreases the equi-
librium p but its impact on the equilibrium
output of each variety is unambiguously posi-
tive. In fact the sign of equation (13) depends
on the size of the externality to Y-industry [i.e.,
a(1-9)/9]. Because a(1-9)/d is assumed to be
small, the relationship between equilibrium rate
of return on capital and the tariff rate is likely
to be positive. On the other hand in the absence
of economies of scale (dr/dt)(t/r) is equal to
UB.

It can be easily shown that if Z is capital in-
tensive then the following inequality is likely
to hold:

owY ¢ oryt
14 — | — <0< —| -
(14 (athJ (atIr)
Equation (14) shows that, within the context
of the present study, the Stolper-Samuel son the-

14 Because labour isthe only variable factor used in the
production of each variety, there is a positive relationship
between w and p as indicated by eguation (3).



orem is likely to hold. In other words, an in-
crease in tariff increases the real reward of the
factor used intensively in the production of the
imported good.

5. Restricted factor mobility, product
diversity, relative prices and
production

The impact of limited international factor
mobility on the output of Z and Y can be exam-
ined by means of the following equations:

o (E]25 =22k

+,3(nKx)}L+A<O

o (5)7)

- {[ﬂiﬁ(;_(l;@} - ﬁ}KzL “A

An increase in labour supply decreases the
output of Z, which is capital intensive. Thisre-
sult is strengthened by the presence of econo-
mies of scale in X-industry. On the other hand,
the relationship between the production of Y
and labour supply cannot be unambiguously
determined. However, since a[(1-9)/9] is as-
sumed to be small and (0Z/0L)(L/Z) is negative,
(0Y/OL)(L/Y) is likely to be positive which im-
plies that the Rybczynski theorem may hold
when the intermediate good industry operates
under monopolistic competition.

The impact of a small capital inflow on the
production of Z and Y can be considered by
means of equations (17) and (18) as follows:

(17) (%X§J= {(,BLZ +nL, +L,))

{“—(l-éﬁ} — (L, +L, )}K +A
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d
o (5l

- { B-a(l- ﬂ)[(—l—_g}}nz +A

Because [a(1-0)/9] is assumed to be small,
an increase in the supply of capital islikely to
increase the production of Z which is capital in-
tensive. On the other hand the relationship be-
tween the production of Y and supply of capital
islikely to be negative although capital does not
directly enter as input in its production. Once
again it can be argued that the Rybczynski the-
orem is likely to hold in the presence of mo-
nopolistic competition.®

The relationship between restricted factor
mobility and the number of varieties produced
can be examined by means of the following
equations:

onY L

w9 (2] E)n-as0

(20) (;-ZX%] =(BKL,)+A<0

Anincreasein the supply of labour increases
the production Y that leads to an increase in de-
mand for the intermediate good. An increasein
demand for the intermediate good increases
profitability in the intermediate good industry
thereby encouraging entry into the industry.
Hence thereis an increase in the number varie-
ties produced. On the other hand, an increase
in the supply of capital has the opposite effect
on profitability in the intermediate good indus-
try and hence the number of varieties produced
decreases. These results stand in sharp contrast
with Rivera-Batiz and Rivera-Batiz (1991). In
the context of an economy that produces only
one traded good, Rivera-Batiz and Rivera-Ba-
tiz have shown that (1) there is no relationship
between labour supply and the number of vari-

15 1t can easily be shown that in the absence of econo-
mies of scale (i.e.,, = 1), the Rybczynski theorem holds.
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eties produced and (2) there is a positive rela-
tionship between the supply of capital and the
number of varieties produced.!®

The impact of a small inflow of labour and
capital on the production of the intermediate
good is as follows:

(21) [g—zIé) = Kle:a(la_ 5)} +A<0

(22) (;-;Ig} =KL, [%_5)} +A>0

For a given price of the intermediate good,
an increase in the number of varieties produced,
due to labour inflow, resultsin a decrease in the
production of each variety asindicated by (21).
On the other hand, for a given price of the in-
termediate good, a decrease in the number of
varieties produced, due to asmall inflow of cap-
ital, leads to increase in the output of each va-
riety produced.

The impact of factor mobility on the price of
the intermediate good can be discussed by
means of equations (23) and (24) as follows:

o (2[5 21
o (R[5

An increase in labour supply decreases the
production of each variety and hence the equi-
librium price of each variety produced increases.
On the other hand, a small inflow of capital in-
creases the production of each variety and
hence the equilibrium price decreases as indi-
cated by equation (24).

The relationship between the factor endow-
ments and the price of capital is as follows:

16 |t should be noted that unlike Rivera-Batiz and Riv-
era-Batiz (1991), the analysis conducted in the present
study is based on the assumption of dynamic stability.
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Since labour and capital are substitute, there
is a negative relationship between the supply of
labour and the rate of return on capital asindi-
cated by equation (25). Equation (26) shows
that, aslong as the equilibrium is stable, the re-
sponse of the price of capital of an increase in
the supply of capital is not normal. The same
applies to the response of the wage rate to an
increase in labour supply. It can easily be
checked that the equilibrium wage rate and la-
bour supply are positively related. These unex-
pected results can be attributed to the presence
of economies of scale in the intermediate good
industry.

The presence of monopolistic competition in
the present study plays a crucia role. It should
be noted that if al goods are produced under
perfect competition then thereis no relationship
between (i) t and p, (ii) x and L, (iii) x and K,
(ivyirandL, (v) Kandr, (vi) L and p and (vii) K
and p.v’

6. Welfare analysis

In the context of the present study all income
is only factor income. Additionally, the econo-
my under consideration is small. Hence the wel-
fare can be measured by factor income (1) alone
as follows:®

I=wL+rK

17 In the present case if dis equal to unity then there is
no fixed cost which eliminates increasing returns from the
model and hence x will also be produced under conditions
of perfect competition.

18 ]t should be noted that because of the existence of tar-
iffs and increasing returns to scale that can lead to immis-
erising growth phenomenon, the welfare analysis cannot be
conducted in terms of factor income alone. The present
study assumes that the tariff rate in the initial equilibrium
is zero and the increasing returns are not strong.



The impact of factor mobility on welfare can
be examined by means of the following equa-
tions:
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Where 8 = [rK,/(rK, + wL,)] and 1-8 =
[wL,/(rK, + wL,)] are respectively the shares
of capital and labour incomein Z- industry.

The sign of equation (27) depends on the sign
of [(K,/L;) — (K/L)]. By using the labour mar-
ket clearing condition (L = nL, + L, + L,), the
capital market clearing condition (K = nK, +
K,) can be re-written as (K/L) = [(nL, + L))/
LI[(nKY/(nLy + L] + (L/L)(K,/L,). Thisim-
plies that [(NK,)/(nLx + Ly)] < [KIL] < [K,/L]
as long as the equilibrium is stable. Clearly, as
long as the equilibrium is stable, the relation-
ship between welfare and labour supply is un-
ambiguously positive. In other words, an equa-
tion (27) shows that, in the presence of econo-
mies of scale, an increase in labour supply (due
to labour inflow) increases welfare.

The impact of an increase in the supply of
capital can be considered by means of the fol-
lowing equation:
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Equation (28) showsthat, aslong as the equi-
librium is stable, an increase in the supply of
capital (due to capital inflow) unambiguously
increases welfare. Equation (28) shows that, in
the presence of economies of scale in the inter-
mediate good industry, an increase in capital
supply leads to alarger increase in welfare.

The welfare implications of the present study
are identical to those derived by Rivera-Batiz
and Rivera-Batiz (1991). Rivera-Batiz and Riv-
era-Batiz, in the context of a one-final good
model, have shown that an increase in the sup-
ply of either capital or labour increases welfare.
However, in the present case where there are
two traded goods and equilibrium is assumed
to be stable. The welfare implications of the
present study stand in sharp contrast with Help-
man and Razin (1984). In the context of a small
open economy that produces one traded good
(under competitive conditions) and one non-
traded good (under monopolistic competition),
Helpman and Razin (1984) have considered the
impact of foreign investment on welfare. Help-
man and Razin have modeled monopolistic
competition along the lines suggested by Lan-
caster (1980). They have argued that in econo-
mies with sectors which produce differentiated
final goods under increasing returns to scale,
foreign investment can flow in the wrong direc-
tion thereby harming the recipient as well asthe
investing country.

7. Concluding remarks

This paper utilises model of a small open
economy where two traded goods are produced
by means of primary factors and a non-traded
intermediate good. The intermediate good is
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produced by a monopolistically competitive
sector, which gives rise to external economies
in the production of the final good sector. With-
in the context of the present model trade based
on comparative advantage and trade based on
scale economies takes place side by side. The
model is used to examine the impact of tariffs
and changes in factor endowments on prices,
production product diversity and welfare. The
results presented in this paper cannot be com-
pared with those derived when monopolistic
competition prevailsin the final good industry,
because a unique model of monopolistic com-
petition does not exist. A meaningful compari-
son is possible only if a generalised two-good,
two-factor model is utilised where monopolis-
tic competition is present in both the final good
and the intermediate good industries. However
such a model is likely to be very complex. In
addition, it is unlikely that such a model will
produce clear-cut comparative static results.

It is shown that both Rybczynski and Stolper-
Samuelson theorems are likely to hold if the
equilibrium is stable. An increase in tariff de-
creases the product diversity thereby reducing
the positive externality to the Industrial good
sector. An increase in the supply of labour in-
creases product diversity and welfare. Although,
an increase in the supply of capital decreases
product diversity but its impact on welfare is
unambiguously positive.

The welfare implications of the present study
stand in sharp contrast with Helpman and Razin
(1984). In the context of a small open econo-
my that produces one traded good (under com-
petitive conditions) and one non-traded good
(under monopolistic competition), Helpman and
Razin have argued that in economies with sec-
tors which produce differentiated final goods
under increasing returns to scale, foreign invest-
ment can flow in the wrong direction thereby
harming the recipient as well as the investing
country. The present study is based on a model
where economies of scale do not occur in the
traded industrial sector but in the production of
anon-traded intermediate good. It is shown that
this apparently innocuous modification has far-
reaching consequences for the welfare implica-
tions of an increase in capital supply.
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Appendix: Sability of equilibrium

As indicated earlier, in the context of the present study, the presence of internal economies of
scale in X-industry gives rise to external economies of scale in Y-industry, which can lead to po-
tential stability problem. In the following, equations (1) to (7) are used to derive the Routh-Hur-

witz stability conditions. The postulated dynamic adjustment process is described by means of
the following equations, where the left hand side is the time derivative of the relevant variable:

The Mayer-Chang adjustment rules:
dy/dt = ¢[1 - {[a/(1-a)]* + [a (1-a )" w"* p® n* )
dn/dt = Gul(1-S)px - r6] |
ax/dt = §[p - (Mow]
dz/dt = glq(1+) - {[H(1-BI + [B(1-BI"F ']
dw/dt = gul{BA1-B)F (W) P Z + n(2x) + fal1-a)F * (wip)® n* Oy - L]
dr/dt = §[n8 + {BAI1-P)}P (wir) P Z-K]

dp/dt = g[{a (1-a)}" % (wip) w0y - nx]

Where the relevant speeds of adjustment (@, @&, @&, @, @, @, and @,) are assumed to be posi-
tive constants.

The economic meaning of the above equations are obvious, therefore the interpretation is not
included. The relevant Jacobian matrix, denoted by J is the following:

0 ad-9) 0 0 0 0 -1
0 g 1 0 0 -1 1
Where J = |© 0 0 0 -1 0 1
0 0 -B 0 0 0 -1
0 nL, +L, nL.+L,+fL, L, 0 0 O
0 nk, -(1-pK, K, 0 0 O
1 —[1;0;(1—5_& -1 0 0 0 O
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One of the Routh-Hurwitz stability conditions requires (—1) |J| to be positive, where “|J|" stands
for the determinant of Jacobian matrix J. Clearly, the stability condition is satisfied if “|J|" is
negative. In the present case, the determinant of the Jacobian matrix is, except for a positive sca-
lar, identical to A.
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