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1. Introduction

In the past few decades, trade barriers have tumbled and nationa frontiers have become more
porous as countries have admitted increasing levels of foreign direct invesment and (particularly in
the case of the European Union) immigration of workers. This growing economic integration has
spurred studies on internationa trade and the location of economic activity, adding to the burgeoning
literature in “economic geography”. Much of this research has investigated trade flows between
essentidly identical regions or countries, the trade arisng from imperfectly competitive firms
expanding their markets beyond national boundaries. In such a framework, industries are essentialy
footloose with nothing to tie them to any particular country. In consequence, it is possble that
deeper integration might lead to economic activity becoming concentrated in a sngle location, with
the other countries experiencing the flight of their nationd firms and deindudtridization.

But this line of enquiry ignores trade arigng from nationd differences (in technology,
endowments, etc.). In this paper we reconsder comparative advantage, once the focus of
internationa trade theory, and introduce it into a mode of economic geography. The am of our
paper isto investigate the pattern of trade and the location of production when there are fundamental
differences in countries such that, ceteris paribus, firms have a preference as to the country in which
they locate their production facilities. Our god is to determine the degree to which such preferences
may impede the industrid concentration that would otherwise ensue from faling trade barriers.

We examine the spatid dlocation of production activity in a world composed of two
regions. Production is characterized by increasing returns to scale, creating an incentive for al
production of a particular good to be concentrated in a single location. In addition, there are
transport cogts, raising the cost of consuming goods produced in the foreign region. The cost of
living will consequently be lower in the region with the grester level of production. Internationdly

mobile workers will be atracted to the region with the lower living cogts. Firms will, in turn, find it



advantageous to set up close to their larger market. These stimuli, drawing workers and firms to
locate in the same place, are known as “agglomerative forces’.

In the absence of any countervailing pressures, we would expect production of al goods to
take place in agngle location. Severd possible sources of such countervailing pressures have been
suggested in the literature.  In Krugman (1991a), there are internationaly immobile agricultura
workers who, when trade cogts are sufficiently high, ensure sufficient loca demand to support
manufacturing in both locations. Ludema and Wooton (1997 and 2000) make manufacturing labour
less-than-perfectly mobile, such that the wage premium offered has to rise in order to induce higher
levels of migration. Helpman (1998) builds in congestion cogts that reduce the amenity of increasing
the concentration of workers.

In this paper, we assume that the relative costs of producing various goods differ between
regions. This disparity may arise from differences in technology, because the regions are a different
stages of development, or may reflect the differences in the regions reative endowments of other
factors of production. Whatever the explanation, this pattern of comparative advantage may mean
that, as industry agglomerates, some firms will move from a rdaively low-cogt to a relaively high-
cost production location.*

We have chosen to congtruct a framework that is a variant of Krugman's (19914) core-
periphery modd, the semind work in economic geography. As this framework is by now well
understood, the implications of introducing comparative advantage stand out clearly. Of necessity,
we have to depart from the Krugman modd in some crucid respects. In Krugman's paper, dl
varieties of manufactures are produced with the same technology, common to both regions. We
introduce an dement of comparative advantage across varieties and between regions.  Thus the
cods of producing a particular variety may differ between the two regions and different varieties will
have different costs of production within each region. These cost differences between regions may

creste an impediment to the concentration of industry in asingle location. We therefore do not need



Krugman's assumption of an immobile agricultural labour force to ensure that neither region
becomes completely depopulated.

Our work joins a smal number of related, but distinctly different, papers that have recently
been written on geography and comparative advantage. Amiti (1998) introduces cost differences
into Venables (1996) model of trade and location with verticdly linked indudries  She
demondtrates that cost differences push firms to locate in different regions, while the demand and
supply linkeges make them agglomerate.  The generd concluson of her paper is that firms will
agolomerate for intermediate levels of trade costs. Amiti’s andyss is conducted in partid
equilibrium, with fixed factor prices, but her conclusions nonetheless agree with those in Section 3 of
this paper. Venables (1999) aso analyses some aspects of comparative advantage and economic
geography usng a modd of verticaly linked indudtries. He condructs a modd that has multiple
equilibria, including some in which indudtries are dlocated between countries contrary to their
comparative advantage. Findly, Ricc (1999) congtructs a modd that has two decreasing-cost
industries, in addition to a congtant-returns-to-scale sector. Each country has a comparative
advantage in the production of one of these goods, but one country may have a “competitive
advantage’ (that is, higher average efficiency). He finds a tenson between comparative advantage,
which leads to internationa specidization of production, and agglomerative forces, which lead the
larger country to expand production of both goods. However, contrary to our sudy, Ricci does not
andyse the effects of economic integration on agglomeration when factor mobility is alowed.

Our andysis differs from the mentioned studies in severa ways. Crucidly, while the cited
papers use versions of the verticad mode by Venables (1996), we take as our point of departure the
core-periphery modd of Krugman (1991), and make a minima variation of this standard modd.
This makes our model condderably less complex. Because of the close relationship of our
framework to that of the core-periphery modd, our results are more readily comparable to the

exiding literature.



In Section 2 we assume that dl productive activity takes place in manufacturing, with
internationally mobile workers, and in the absence of an agricultural sector. This modd behavesasa
mirror image of Krugman's modd, in that there is concentration for high trade costs and dispersed
production for low trade costs. Thus introducing comparative advantage and excluding factor
immohility gives results sarkly different from those of Krugmean.

In Section 3, we make the model more closaly resemble that of Krugman by introducing an
agricultura sector that uses workers who are congtrained to working in their own regions, while we
retain the assumption of comparative advantage in manufacturing. The modd now displays
diversfication for high trade codts, agglomeration for intermediate trade costs, and (in contrast to
Krugman) disperson once again for low trade coss. As Smilar outcomes are derived in the
different settings of Krugman and Venables (1995) and Puga (1999), our findings support the
generd result that agglomeration tendencies are non-monotone in trade costs, with a maxima
tendency for concentration for intermediate trade costs.

2. A Modd of Geography and Trade
We gtart with amodd that differs from Krugman (19914) in two respects: there is no production of
agricultura goods while manufacturing is characterised by internationad comparative advantage.

The world is composed of two regions, 1 and 2. Many varieties of a single good are
produced and consumers, having a love of variety, will consume some of every variety sold in their
region. These goods are produced in an imperfectly competitive environment, according to
increasing returns to scale. There is free entry of firms, each of which produces a distinct variety of
product. Goods can be traded between regions, but this trade is costly, being subject to transport
cods or trade taxes. Workers are internationally mobile, their migration leading to a equalization of
the real wage across regions.

Labour is the sole (traded) factor of production. Each region is endowed with an initid

gock of workers, who may move fredy within the manufacturing sector and may aso migrate to



work in the other region’s manufacturing sector. Let L; be the number of workers employed in
regionj at awagerate of w;. Thetotal number of workersis normaized to unity:
L+L,=1 @D

The manufacturing sector of regionj produces n; varieties, this number being determined
endogenoudy. Each variety of good is produced subject to afixed cost and constant margina cost.
We assume that the margind costs of production are the same for dl varieties and for both regions,
being equd to b units of labour.

Fixed codts, however, are assumed to differ both within and across nationd manufacturing
sectors. This can be motivated by assuming the presence of a non-traded factor of production only
used in the fixed-cost component of production. This factor could be, say, land or skilled capita.
In any event, the factor supply is of variable qudity. Owners of the most productive land, or
managers with the highest skills, will combine with a smal number of workers in order to create the
necessary fixed input. Owners of less productive non-traded factors will need more workers and
will consequently face higher fixed costs of production. Let the labour requirement to produce x;
units of variety i inregionj be:

l; =a; +bX 2

where a;; isthefixed cost of producing variety i inregionj. The cost function isthen
¢, =(a; +bx )w 3
We assume that the a; can be ordered from lowest-cost to highest-cost variety in each

region. Let the relationship between variety i and the fixed cost of its production take the form:

a. =di?, g>0 4

1] J
The function is monotonic and may be concave (g < 1) or convex (g > 1).
Comparative advantage in production between regions arises from the fact that no firm in

either region would choose to manufacture a variety that is identical to that of any other firm.?



Consequently, each country will have a range of varieties in which its fixed codts are lower than in
the other location, giving each nation a comparative advantage over a range of manufacturing
production.®
All individuds share a utility function of the form:
u=c, ®)

where Cy, is the manufactures aggregete

S

& " st
2

Cu =CA OFi* 6)

=l o
Cj being the consumption of variety i produced in regionj and s > 1 the dadticity of subgtitution

between products.

2.1 The product market

Each variety is produced by asingle firm. Firms cannot discriminate between consumersin different
regions and therefore charge a common (producer) price for their good. Trade between regionsis
costly. We assume these costs are of the “iceberg” type wheret > 1 units must be shipped for one
unit to arrive.  The profit-maximising pricing behaviour of a representetive firm in regionj is then

equd to

®&SsS 0
p = -~ Sbw. 7
& -1y @)

We chose units so that b =(s - 1) /s , which impliesthat p, = w,. From (7), it is dear that dl
varieties produced in a particular location will have the same price, irrespective of having different
fixed cods. Given (6), consumers treat varieties symmetricaly, wishing to consume identical
quantities of varieties having the same price. Thus the output of every firm in regionj will be the
samex;.

The profits of afirm are

P = PiX - Cj (8)



The profitability of firmswill differ; those facing the lowest fixed costs generating the highest profits:*
By definition, those goods in which aregion has the grestest comparative advantage will be the most
profitable.  Given the assumption of free entry into industry, new varieties will be added (at
increasingly grester fixed cost) until the margina firm n; makes zero profit. From (3) and (8), setting
profits (8) equa to zero, the output of afirm i will be
Xij =anS )
and, from (8) and (9), profitswill be
Py =(ay -2, )w (10)

Adding up the profits of dl firmsin regionj yidds

P =W, § R Oiud' (1)

The labour employed by each firm depends on the (common) level of output and the
variety-specific fixed cost
I, =a; +hXx, (12)
Subgtituting (9), we get
I, =a, +a (s - 1)

Integrating over dl n; firms, wefind tota employment in manufacturing in region

nj

L, =cp,di+na,(s-1) (13)

i

Solving thisintegra and rearranging gives the number of firmsin region |

1

Lj Ul+g
nj =
gd(s - g/(1+9))u

CD) [N

(14)

Solving theintegrd (11) and usng (14) we get tota profit in region |



— WiLi (15)
s (1+g)/g- 1

Thetotal income of each region is the sum of profits (15) and the wage bill

S = (16)
1-g/§(1+g)H

j

In equilibrium, the output of a particular firm must equa the demand for the variety thet it is
producing

(17)
PX; =

(t pZ)l_S Y1+ pzl-SYz
Fil_s le—s

where the P, and P, are the price indices

R= grﬁpll_s +n, (t pz)l_S 81_5

(18)
1
R=g(tp)” +np ¥

From (7), w,/w, = p,/ p,. Subdtituting this, (9), and (18) into (17) yields

aan, 0 _a )
= =Nz (19)

EWZZ a,

1-s 1-s
Py StV +P %Y,
If tradeisfree, t =1. Inthat case r =1 and (19) smplifiesto

1

5
ﬂ:?nz - (20)

W, edng

That is, the reative wage in region 1 will be the gregter, the larger is the difference in the fixed cost

of producing the marginad variety in region 2 compared to that in region 1. In a completey



symmetric modd, it is clear that wages in the two regions are only equalized when the same number

of products are produced in the two regions and the number of workersin each region is the same.

2.2 Thelabour market
We now congder the mobility of labour. Workers will seek to maximize their red return to labour,

moving to the region with the higher red wage, and we will impose the following law of mation:

S=(-3)wls] (21

where 5 is the share of workers in regionl, § ° Lll(L1+L2) ,ahd W w/R-w,/P,. Ths
migration rule is optima with static expectations and quadratic adjusment codts (see Ottaviano,
1996, and Bddwin, 1999). A diversfied equilibrium in the labour market (thet is, both regions

producing manufactured goods) will arisewhen w,/ R =w, /P,.

2.3 Equilibrium and stability
It is no surprise that a symmetric dlocation of production is dways an equilibrium, given the
symmetry of the model. This can be verified, for ingtance, by taking w, as numeraire and subgtituting
Wy = W, = 1inthe modd.

The next question concerns the stability of this equilibrium. With free trade, price indices are
equd in the two regions, so the reative red wage depends on nomind wages. Subdtituting (14) into

(20) gives

(22)

gs_
_ad, O
T
e 9
Moving one unit of labour from region 2 to region 1 will, from (22), decrease the relative nomina
wage in region 1. Labour will therefore choose to relocate back to region 2, and the symmetric
equilibrium is stable.  The intuition for this result is that the agglomerative forces cease to operate

when trade is free. Location of production is governed by comparative advantage and, since

comparative advantage is symmetric in this modd, the symmetric equilibrium is steble.
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Finding an andyticd solution to this type of modd is difficult whenever there are trade
barriers (that is, when t > 1). It is, however, possble to linearize the modd around the symmetric
seady Sate to check locd stability. Similarly, is it possible to find the level of trade costs for which
complete agglomeration is broken. In what has become standard terminology, we wish to find the
“breskpoint”; i.e. the level of trade cogts below which the symmetric equilibrium ceases to be stable.
Smilarly, is it possble to find the levd of trade cogts above which complete agglomeration is
broken, determining the “sugtain point”. We will start with the bregkpoint. Define

wWh .
w,R

R° PPOE; Weo —; A"i
R

w, L,

Note that, in the symmetric steady state, Q = W= A = 1. Locd Sability is determined by the Sgn of
TR/TA. Foringance, apodtive Sgnimpliesthat the relative red wage in aregion increases asthe
share of population rises. Consequently, even more workers are drawn to the larger region,
indicating that the symmetric equilibrium isundable. Differentiating the rlative red wage gives

dR =dwW - dQ (23)

Using (14) and (18) the relative price level can be expressed according to

1
1

—_ I-s
A1+g Wl- S + f
Q=f—7—— (24)

AW +1
wheref ©t*° measures the “freeness’ of trade, f ranging between O (infinite trade costs) and 1

(freetrade). Totdly differentiating (24) gives

do= 1-f aa+= " aw 25)
(@+9)(@- s)(1+f) 1+f

Using (16), (17), and thefact that Y, = n; p, ; inequilibrium, (25) can be rearranged according to

S1p-1
1= 1 WA (26)

1 1

1+ AFSFWS f + A ToWe

Differentiating (26) and rearranging gives
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-2 R s -nawg aw-——da @7)
(1+f ) &l+g U141 1+f

(23), (25), and (27) can now be used to form

dR_2gl-s)+@-f)(Z -9
dA ([1+g)(2s -1+f)(s -1

(28)

Clearly the denominator is dways podtive, Snce s > 1 and O<f < 1. The 9gn of the
numerator therefore determines the dability of the symmetric equilibrium.  For free trade,
dR/dA < O, confirming that the symmetric equilibrium is gable in the long-run equilibrium. For
prohibitive trade costs f = 0), comparative advantage ceases to matter, since there is no trade.
Consequently agglomerative forces will dominate, and the symmetric equilibrium is ungtable,

The effect of stronger comparative advantage (higher g) is o clear from (28). A higher g
boosts the negative term in the numerator, which implies that it has a gabilisng effect on the
symmetric equilibrium. The effect of f can dso be seen from the numerator of (28). A higher f
(lower trade costs) will increase the negative term and decrease the pogtive term thereby stabilisng
the symmetric equilibrium. The criticd f, below which the symmetric equilibrium ceases to be
dable, isgiven by

fcrit: 2 -1

2s -1+29(s - J) (29)

For example, a gable symmetric equilibrium implies that t < 1.66 for s =2 and g=1 while
t<1l22fors =4andg=1.

Next we derive the critical value of f to sustain complete agglomeration. Assume that dl
production and al labour is agglomerated in region 1, and take the nomina wage in this region as
numeraire, that is, w; = 1. Now move one unit of labour to region 2, let firms enter and exit, and
compare the red wage in the two regions. Complete agglomeration will not be sustainable if the redl

wagein region 2 is higher than inregion 1. From (18) the price indices are given by
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1
1

1
R=n=, B=tnf* (30)
Therefore the agglomerated equilibrium ceases to be stable when w, >t. w, has yet to be

determined. Using the fact that pj = w; and pixim = Y, then (9), (17), and (30) gve

1
fs

||5;|H

This expression reveds that complete agglomeration never occurs, Since ani/an, becomes arbitrarily
large for amargina amount of |abour in region 2. Essantidly the firs margind firm in a smdl region
has an infinite comparative advantage, snce it has a zero fixed cost. Aslong as trade cods are not
infinite this margind firm will sdl & least the quantity epsilon, which is enough to generate a positive
profit with zero fixed cost and a postive mark-up. Consequently we get a stable equilibrium close
to full agglomeration (s. close to zero or one) for high trade costs t. Figure 1 shows the quditative
gructure of equilibria, where a solid line depicts stable equilibria
INSERT Figure 1 here
While the andysis S0 far explores the long-run stability properties of the model locally, we

mugt turn to numericd amulaionsto fully explore the modd.

2.4 Simulation Results

In Krugman's (1991a) core-periphery model, high trade costs lead to a diversfied equilibrium
where firms locate in both regions producing goods primarily for loca consumption by manufacturing
and agriculturd workers. Lower trade costs diminish agglomerative forces as well as the disperson
force due to market crowding. However, the disperson force fals a a fagter rate than the
agglomeration forces. Therefore sufficiently low trade costs make possible equilibria where dl
manufacturing workers locate in one region, establishing a core-periphery pattern of production.
Thusthereisarange of (intermediate) trade costs over which the mode exhibits both alocally stable

symmetric equilibrium and two localy sable agglomerated equilibria, as well as two ungable
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asymmetric equilibria. But, as trade costs further diminish, the core-periphery outcomes become the
only stable equilibria They remain so, despite the diminishing strength of agglomerative forces, until
trade is completely free (in which case, any spatid dlocation of production is an equilibrium).

The effect of trade liberdization is to weaken the agglomerative forces in our modd, while
comparative advantages are unaffected. Therefore, in our model and when trade barriers are
aufficiently low, comparative advantage takes the upper hand, pulling workers and production from
the core to the other region. As impediments to trade continue to fall, the periphery expands until
the diverdfied equilibrium is re-established. Intermediate trade codts lead to asymmetric equilibria
but, contrary to the core-periphery model, these are stable. The stability properties of our model
arethus amirror image of the stability properties of the Krugman modd.

INSERT Figure 2 here

Weilludrate the smulation results when the fixed costs are linear in i (g=1), but quaitatively
amilar pictures will emerge for a variety of vdues of g. The amulations in Figure 2 largdy confirm
the results from the analytical section.® For low trade costs, comparative advantage will dominate
the location of production activities, while higher trade costs make demand and supply linkages
more important, leading to a stable core-periphery outcome in the long-run. For intermediate trade
costs, we get stable intermediate equilibria, while both complete agglomeration and the symmetric
equilibrium are ungable.

One important question is why this model, contrary to Krugman (19914), produces stable
asymmetric equilibria. The reason is that in our model comparative advantage-the force leading to
dispersionbecomes stronger the more asymmetric the digtribution of production. Indeed in the limit
these forces become infinite. Agglomerative forces on the other hand are congtant. That is, agiven
relocation of workers gives rise to a given change in the number of firms in both regions since the
firm sze is condant. Thisyieds a congant effect on the price index (which determines the strength

of the agglomerdtive forces), Snce the dadticity of the price index with respect to n is constant.



14

3. TheDual Economy

Our modd and that of Krugman (1991a) share the same mechanism for agglomeration, but the
offsetting forces of diverdfication are completely different. We have introduced compardtive
advantage in the manufacturing sector while Krugman incorporates an agriculturd sector in his
modd. We now investigate how including a smilar agriculturd sector in our modd will affect our
results, leaving comparative advantage as our only addition to Krugman's modd.

Suppose now that, as in Krugman (1991a), each region has a fixed stock of workers
employed in producing an agricultura good. The agriculturd product is homogeneous with identical
production technology in the two regions. These workers are both intersectoraly immobile (they
cannot move into manufacturing employment) and internationaly immobile.  The good that they
produce is, however, fredy traded between the nations. Our (re)introduction of the agricultura
good to the modd permits a more direct comparison of our results with those of the previous
literature on economic geography.

The generd intuition is that, for low trade costs, agglomerative forces are weak. Therefore
any disperson force that is independent of trade cods, such as comparaive advantage, will
dominate. For intermediate trade costs agglomerative forces become stronger and we tend to find
agglomerated equilibria. With high trade cogts in manufacturing, however, trade becomes raively
unimportant for this sector. Location will therefore be determined primarily by local demand. The
agriculturd worker provides such a geographicadly immohbile loca demand. Consequently, this
change in the modd introduces the possbility of stable, symmetric equilibria for high trade costs
because, irrespective of the strength of agglomerative forces, neither region can ever be totdly
depopul ated.

We have to amend severd of the equations in the preceding section of this paper in order to

incorporate consumption of the agriculturd good and the incomes pad to workers for its

production.® The total population of the world is unity, but we assume that there are (1- m)/2
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agriculturd workers in each region. Consequently, the population of workers in manufacturing is
now
L+L =m (32)
The utility function (5) becomes
U=c,"C," 5)
Agriculturd incomeisthe numeraire and so the income of each region is

1- m
Y, = 5 +P +wiL (33)

This modd cannot be solved andyticdly. It is, however, agan possble to linearize the system
around the symmetric steady state to find the breskpoint; thet is the level of trade costs a which the
symmetric alocation becomes ungtable.

Using the expresson for P in (15) gives

1-m w.iIm
2 T 39

where | ° L /(L,+L,) and h°1-1/(s +s/g). Diffeentiding (34) and evduding the
expression a the symmetric steedy-date gives:

nmoiw  mdl|
= +

dy (35)
Differentiation of the price leve gives (after some manipulation):
dP _ 7 e 2dl (36)

A + dW’
P TEL-s)l+g) G
where Z© (1-f )/(1+f) represents trade costs and lies in the interval [0,1]. Using the CES

demand functionsin (17) and evaluating the total differentid a the symmetric Seaedy Sate gives, after

amplification:
1€27 0 -1dP ¢ u
dW:—é—ae - ic;)a%IY+ S d—9 9 dl g (37)
S &S 1+ 8 2 Pg ltg g
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Findly, differentiating the red wageyidds

dw = Bw- m2° Op-m (38)
& Pg

Thesgnof dw/dl determines the gability of the symmetric equilibrium. A postive derivative
implies that moving labour to region 1 increases the red wage in this region and (by symmetry)
decreases the red wage in region 2. The symmetric equilibrium isin this case unstable. The same
logic, mutatis mutandis, carries through for anegative derivative. Using (35), (36), (37), and (38)

weget dw/dl asarather complicated function of the parameters of the model:
122 gnig’s (s - D+os (s - 2+ nfs *(L+20)- nPsg+g+s (s - D!
dw _ 1*SMZ(-38g” +3y° - Bg- 4s +59+2) - sg[(L- 5 )(1+g)] b
dl - Pr(L+g)(1-s){Z2gs%0- 259 +g +s (s - D+snZ(1+g) - s (1+Q)}

It can easlly be verified that for g = 0 this expresson smplifies to the corresponding expression for
the core-periphery modd:’

du 2P Z{Z& (14 nf)- 2+ m1- 25 )}
d (s-1)g - mz- Z%(s - )

for g=0

It should be noted that trade costs enter (39) in a quadratic fashion, which indicates the possibility of
two break points.

Figure 3 plots (39) for standard parameter values.

@3

9

INSERT Figure 3 here

Figure 3 shows that the symmetric equilibrium tends to be stable for low and high trade cogts, while
it tends to be ungtable for intermediate trade costs. If comparative advantage, which is a force of
disoerson in our modd, is sufficiently strong then the symmetric equilibrium is stable irrespectively of
trade costs. Higher mor s lift the bell-shaped curve, thereby decreasing the range of trade costs for

which the symmetric equilibrium is stable.
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Figure 3 shows a pattern that is fairly generd in the literature on trade and location
(Ottaviano and Puga, 1997). Agglomerative forces dominate for intermediate trade costs. For low
trade cogts location becomes relatively unimportant, so any other force that does not depend on
trade costs will tend to dominate. In our modd this force is comparative advantage. For high trade
codts, findly, trade becomes less important and the need to supply locd markets, here the
agricultural sector, will lead to dispersed production.

Findly, the introduction of an agricultural sector does not change the fact that the smdl
region in this modd never empties out completely, since tha would give an infinite comparative
advantage to the smdl region. Instead we get a stable equilibrium close to full agglomeration.

INSERT Figure 4 here

The modd issmulated in Figure 4, which shows the relative red wage in the two regions as
the relative labour stock is changed. Figure 4 corresponds to Figure 2 for the dua case. The
smulations confirm that the symmetric equilibrium is sable for intermediate trade cogts but ungtable
for high or low trade costs. Note aso that the manufacturing sector never completely disappearsin
the smdl region. Findly, Figure 5 shows quantitatively the structure of equilibria

INSERT Figure 5 here

An important feature of the modd, shown in Fgure 5, is the somewhat gradua change of stable
equilibria from complete agglomeration to a symmetric dlocation of labour as trade cods are
lowered.®

4. Conclusons

Much of the recent research activity in internationa trade theory has focussed on explaining the
influences on regiond location and indudtrid concentration.  The models focus on agglomeration

forces has often resulted in an excluson of the traditional bases for trade between countries. We

have examined the role played by a traditiond bads for trade within a new economic geography
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framework by invetigating the consequences of introducing comparative advantage into an
economic geography model.

We chose to adapt Krugman's (1991a) now-classic, core-periphery mode of economic
geography. Our andysis was conducted in two stages. As afirgt step we consdered the effects of
this comparative advantage in a one-sector model with internationdly mobile workers in order to
examine the relaionship between trade liberaisation and location of economic activity. We then
moved closer to Krugman by (re)introducing the agricultura sector. The resulting modd isthe same
asthat of Krugman in al respects other than the presence of comparative advantage.

Our firg experiment provides a clear counterexample to a centra result of Krugman
(19914), that trade liberdization tends to lead to more industria concentration. We show instead
that lower trade codts lead to a dispersion of production. Agglomerative forces weaken as trade
costs are lowered and vanish completely in the limit where trade costs are diminated. We have
introduced a disperson force, comparative advantage, that is independent of trade costs.
Therefore, as trade costs become less important, comparative advantage gradually becomes
dominant resulting in a dispersed equilibrium.

In our second experiment, where an agricultural sector with geographicaly immobile has
been added, our mode displays dispersion for high trade costs, agglomeration for intermediate trade
costs, and once again dispersion as trade costs become even lower. This return to dispersion does
not arise in Krugman, where the core-periphery outcomes are the only stable equilibria until free
tradeis established. Similar production and trade patterns may be found in different settings in other
new economic geography modes (Fuijita, Krugman, and Venables, 1999, chapter 14). Our
andysis underscores the generaity of these outcomes.

Our results may be of some consequence for regiona policy. We have shown that
economic integration, in the form of trade liberdization, may or may not lead to more concentrated

production. As trade barriers fal, industria location will become more dependent on comparative
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advantage. This might be good news for small countries in the integrating European market, which
are located away from the centra market, but have comparative advantages in some industries.
Rether than being drained of their productive resources by an expanding core, these nations may be

able to take advantage of the more liberd trade regime with a re-invigorated manufacturing sector.
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Endnotes
! Comparative advantage will dways work against dl activities being concentrated in one region.
In our set-up regions have comparaive advantage within the manufacturing sector, which implies
that it is a force againg indudtrid concentration in the manufacturing sector. However, in a set-up

where (for instance) one region has a comparative advantage in manufacturing and the other region
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in agriculture, comparative advantage will be a force that drengthens the tendencies for dl

manufacturing to agglomerate in one region, while the other region will goecidise in agriculture.

2 While it might appear better for the margina firm to compete in the market for avariety in which
the incumbent firm is making profits, rather than producing a new variety generating zero prafits, this
is not the best srategy as the margind firm does not have access to the lower fixed costs facing the

incumbent.

®  These assumptions about the nature of the production technology and the pattern of comparative
advantage are clearly very strong. We introduce comparative advantage only in the fixed cost for
andyticad convenience. The assumption impliesthat al varieties are priced with a congtant mark-up,
and that we have identical demand for each variety. If, instead, comparative advantage entered via
variationsin tota cogs or the variable cost, mark-up, price and sales would vary among firms. This
would greatly complicate the andyss. Our conjecture is, however, tha these dternative
gpecifications would lead to very smilar results. The reason for this is that as long as compardtive
advantage is an exogenous force, it will necessarily dominate for low trade costs when dl other
locationa forces become irrdlevant.  Likewise, as long as the exogenous comparative advantage

forces are not too strong, agglomeration forces will dominate for some range of trade costs.

* We can think of these profits as being rents on the non-traded input (Iand or technical knowledge

on the part of the firm’s owner).

® The modd in section 2 is numerically smulated using the non-linear equation system solver in

Matlab 4.2.
6

In order to facilitate comparison of results, we follow Krugman (1991) as closely as possible.

" This corresponds to equation (5A.5) in Fujita, Krugman and Venables (1999).
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8

Puga (1999) obtains a Smilar result by letting the expanding industry draw from aregiona labour
pool. This creates a force of gradua resstance to agglomeration, which produces a smooth

trangtion between the symmetric and the agglomerated equilibrium.



Figure 1. Qualitative Structure of Equilibria with Manufacturing Sector
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Figure 2. The Effects of Trade Liberalization on Location
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Figure 3. The Effects of Trade Liberalization on Stability
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