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Abstract: This paper examines the geographical distribution of firms whithin
integrating countries, when regions differ in market sizes and in location with
respect to a foreign manufacturing core. We found that geographical prox-
imity of a poor region to the core allows the latter’s manufacturing industry
to expand when trade costs are very low. However, at intermediate trade
costs, regional market size is a stronger determinant of the location of in-
dustries. Firms are less likely to locate in small regions close to larger cores
than in large peripheral regions. Proximity may expose local industries to
increased competition from imports and lead firms to leave the region. Re-
gional policies which finance infrastructure in a small region and increases
its accessability can thus be detrimental to local industries without a strong
local consumer market. The distribution of welfare gains from trade varies
according to consumers’ geographical location. Consumers located in a poor
region but close to a manufacturing core may experience higher welfare gains
than consumers located in the peripheral region.
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1 Introduction

Regional policies in the European Union have mostly been used to finance
new infrastructure in ailing regions. Resources for regional policies repre-
sented up to 0.45% of the EU GDP in 1999 and up to 3% of GDP for some
countries of the Cohesion Group (Greece, Ireland, Portugal and Spain). How-
ever, recent studies of the impact of EU’s policies on regional inequality and
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economic development suggest that regional policies may not be delivering.
Martin (2000) and Hurst, Thisse, and Vanhoudt (2000), for instance, have
concluded that new infrastructure linking lagging regions and manufacturing
cores have ambiguous effects on lagging regions’ industries. On the one hand,
they may benefit from better access to new consumer markets and firms may
relocate from the core to the ailing region. On the other hand, they may
be exposed to increased competition from imports and local firms may then
relocate away from the region to the manufacturing core. Abruzzo in Italy is
an example of a relatively less developed region where investment in infras-
tructure has successfully increased the number of locally-owned plants. In
Galicia, Spain, similar investments have not succeded in changing the local
economy.

Empirical studies of the regional impacts of recent European integration-
1980s onwards- also indicate the existence of a trade-off between regional
equity and a country’s aggregate growth. Analysing three countries of the
Cohesion group Quah (1996) finds that Spain and Portugal have achieved
the highest rates of growth and also experienced a sharp increase in regional
inequality. Greece, on the contrary, has had low rates of growth and no rise
in regional disparities. DeLa Fuente and X.Vives (1995) suggest that dur-
ing the 1980s and 1990s per capita income differentials have been narrowing
between countries but widening between regions within individual countries.
They find that around half the income inequality existing between the re-
gions of the EU is accounted for by domestic inequality between regions of
individual EU members.

Few papers in the 'new economic geography’ literature tackle these issues.
Krugman (1993) proposes a three-region model with asymmetric transport
costs between regions and shows that the region or the country with bet-
ter access to other locations agglomerates manufacturing production. In a
two-country model where the level of demand for manufactures is positively
related with the quality of domestic infrastructure, Martin and Rogers (1995)
show that domestic infrastructure differentials strongly influence the location
of manufacturing firms, when international trade costs are lowered. In addi-
tion, the lower international trade costs, the more sensitive firms are to the
quality of domestic infrastructure. Krugman and R.Livas-Elizondo (1996)
analyse how restrictions on trade create huge cities and how trade liber-
alisation leads to the decentralisation of manufacturing production. Their
work was motivated by the 80s Mexican trade liberalisation, which followed
decades of import substitution policies characterised by high trade costs. Fi-
nally, Puga and Venables (1997) analyse how preferential trade agreements



and hub-and-spoke agreements create manufacturing agglomerations in the
countries having better access to other countries’ markets.

Like most papers of the 'new economic geography’ literature, Martin and
Rogers (1995) and Krugman and R.Livas-Elizondo (1996), and Puga and
Venables (1997) overlook location in space as a characteristic that differen-
tiates regions. For instance, in Krugman and R.Livas-Elizondo (1996) both
regions of Home country are at the same distance from the foreign country.
However, the specificity of the US-Mexican example is that Mexican regions
differ in terms of their location with respect to the US market, although
they can be considered identical in terms of factor endowments, technologies.
Trade liberalisation allied with congestion costs/land rents may account for
the relocation of Mexican firms from Mexico City. The proximity of the
border region to US markets accounts for the concentration of manufactur-
ing production in that region. This fact is not captured by Krugman and
R.Livas-Elizondo (1996)’s model, in which any peripheral region could at-
tract defecting firms. In Martin and Rogers (1995) and Puga and Venables
(1997) countries are assumed to be points in space, i.e., without distinct do-
mestic regions.

In this paper, we examine the regional distribution of firms and of welfare
gains whithin integrating countries, when regions differ in market sizes and
in location with respect to a foreign manufacturing core. We are particu-
larly interested in analysing whether (i) the geographical proximity of the
central region to the core allows its manufacturing industry to expand and
(ii) whether the distribution of welfare gains from trade varies according to
consumers’ geographical location. Consumers located in a poor region but
close to a manufacturing core may experience higher welfare gains than con-
sumers located in the peripheral region. We add a spatial dimension to the
model Helpman and Krugman (1985) model by assuming a distance function
between countries and regions. The relative location of countries and regions
is thus exogenous. This allows us to distinguish between the effects of geo-
graphical proximity and market size effects on the location of manufacturing
industry. Our results are thus clearer than Krugman and R.Livas-Elizondo
(1996)’s results which can be obtained by varying either trade costs or dis-
tance. Home country has two regions, a 'periphery’ and a ’central’ region.
The periphery (central region) is located at the longest (shortest) distance
from Foreign country. It is important to emphasize that in this paper, 'pe-
riphery’ is defined exclusively in geographical terms, following the tradition
of location theory.



Our main results suggest that regional market size along with geographi-
cal location crucially affect the location of industries. A peripheral region
with a small number of firms and a limited consumer market is more likely
to become deindustrialised than a large peripheral region. Improved mar-
ket access can be followed by increased competition from goods produced
in manufacturing cores, where real wages are also higher. As a result, in-
vestments in infrastructure can simply facilitate the migration of firms and
factors from the lagging region to the core. However, regions located very
close to large manufacturing cores are more likely to be the major winners
of economic integration, irrespective of their size. Proximity to a large con-
sumer market may allow the manufacturing industry of the small region to
exploit economies of scale. Consumers in these peripheral locations also ex-
perience lower gains from trade. The distance from the periphery to the core
translates into higher transactions costs on manufactures and consequently,
into lower quantities available and higher prices.

Following this Introduction, Section 2 presents the simulations that will be
carried out and autarky equilibrium. Hub effects and market size are anal-
ysed in Section 3 and welfare issues in Section 4. Section 5 concludes.

2 The model

Two countries lie along a line. Foreign country is at location 0. Home coun-
try comprises two regions. Region 1 is at the centre of the line -location 1-
and region 2 is at the right end, location 2. Each location is separated by
the Euclidean distance 6(c;, ¢;)=|c; — ¢;|. Transaction costs are defined as
Ty = 7 % 6(cq,¢j), 1 # j=0,1,2 where 7 represents trade costs and ¢;, is the
position of location i along the line. Transaction costs are symmetric, with
Ti; = T}j;. The transaction cost funtion reflects the value of trade barriers as
a function of the distance between locations.

In order to simplify the analysis, we assume that §(¢;, ¢;)=[j—il, ¢ # j=0,1,22
As trade is liberalised, region 1, at the central location, has thus equal access
to Foreign country and to region 2 (T} = 7 = Tj3). Foreign country and
region 2 have better access to region 1 than to each other (Tpe = 27), and
at free trade transaction costs between Foreign country and central region
are twice as much as transaction costs between the central region and region
2. The particular position of region 1 gives it a geographical advantage. We
may also say, following Krugman (1993), that region 1 is a transport hub’.

*When i=j, §(c;, ¢;)=0, but Tj; is set to 1.



It is worth mentioning that Puga and Venables (1997) and Krugman (1993)
use asymmetric trade costs to approximate different spatial locations. Puga
and Venables (1997) analyse (i) preferential trade agreements giving two
countries better access to each other’s market, while restricting access from
third countries, and (ii) hub-and-spoke agreements, in which one country
(’hub’) has better access to other countries (’spoke’) than these have to each
other.The main drawback of asymmetric trade costs as a proxy for spatial lo-
cation is that reductions of trade costs affect the relative position of regions.
The ’distance’ between two regions that are closer to each other in autarky
may increase if one joins a trade bloc, although relative geographical position
of these regions should remain unaffected by economic integration.

Product differentiation is modelled following Dixit and Stiglitz (1977). In
each country the representative consumer’s preferences are given by a homo-
thetic utility function. Its indirect utility function takes the form

Vi(wi, wj) = Yi(w;)Qs(wi, wj, 7)77b (1)

for region i=0,1,2. Y; is the regional income and @); a price index. v € [0, 1]
is the weight of manufactures in the representative consumer’s utility. b is a
positive constant. The price index is a CES-type aggregator with elasticity
of substitution o; > 1. This specification follows Dixit and Stiglitz (1977).
Here we assume that all varieties have the same elasticity of substitution and
that there is a continuum of potential varieties.

2
QO = X [ g € ), 2)

j=1"7vi€%;
for i=0,1,2. p;;(.) = 7(.) * p;(.) is the price of a variety of manufacture

produced in region i and consumed in region j. p;(.) is the producer price
ex-factory. p;;=p;, i.e., there are no transaction costs on manufactures con-
sumed in the region of production. Finally, u(€;)=n;, i.e., the measure of
the set of varieties is the number of firms in region j.

The demand for manufactures is obtained by Roy’s Identity

o (wi, wy, 7) = (pj (wy)T) Te; (wi) Qi () (3)
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where e; = vY; is the total expenditure in manufactures.

In each region CRS goods are produced according to a Cobb-Douglas produc-
tion function combining capital (K) and labour (L). The proportion of labour
in the production of CRS is € € (0.5, 1), as CRS goods is capital-intensive.

c(wi, ri(wg)) = w; ri(w;)d =1 (4)

Profit maximization in this perfectly competitive sector yields the equalisa-
tion of marginal cost to price. For convenience, the price of CRS goods is set
to 1. r; and w; are the rewards to capital and labour respectively. Finally, d
is a positive constant.

The production of manufactures is subject to increasing returns to scale
and monopolistic competition. Manufacturing is capital-intensive. The first
property may be translated in the cost function of a firm producing a single
variety of manufacture as follows:

TC{(wi,wj, ) = Fi(w)(f + maz;(.)) (5)

where Fj(.) = ri(wi(7))"w;(t)!""g. f and m € (0,1) are the fixed and
marginal costs respectively. n € [0,0.5] as manufactures are labour inten-
sive. g is a positive constant. This cost function is non-homothetic as is
generally the case in firms characterised by internal economies of scale. The
production of manufactures in any region is given by

R
wi(wiw;,m) = pi() 7 3 e()Q () (M) (6)
=1
for i,j=1,2. e; = 7Y} is region j’s expenditure in manufactures.

The short-run profit function for each firm is

n() = PG g ™)

g;



where the short-run production level is expression (6) above and the long-run
production level is

o, —1
x = L = 1) (8)
m
The long-run production level results from the assumption of free entry and
exit of firms, which in turn leads to zero profit. Profit maximization in an
imperfect competition sector implies mark-up pricing. The producer price is

given by:

o;m —n/e e=n
pi(w;) = 71961 e, (1) (9)

All firms in a given region charge (9) independently of the variety they pro-
duce. However, in open economies without factor mobility it is not necessarily
the case that the international equilibrium price is unique as will be seen in
section 3 below.

The demand for factors of production are obtained from Shephard’s Lemma:

o= 2029 mURUAZ ) (10)

w; w;

L; and K are the region’s total supply of labour and capital respectively,
and must equal demands (10) and (11) in equilibrium. Factors are perfectly
mobile between sectors and regions but not between countries. This implies
that differences in real rewards to factors are eliminated by migration. The
equality of real wages in Home country is given by

wi/Q} = w;/Q] (12)

for 1 # j= 1,2. As there is no international factor mobility, real reward to
factors in Foreign country (region 0) and Home country (regions 1 and 2)
will not be equalised in equilibrium. n; is the measure of the set of varieties
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produced and will be considered as the number of firms. From these factor
market clearing conditions, an expression for n;, can be derived,

o OLan(n) = d (L= 9Ky ©
nz( z( )) = (e_n)faid_n/e (13)

Finally, each region’s income is the sum of the rewards of each factor of
production and the total profits:

As will be explicited in the following section, long-run equilibrium is charac-
terised zero profit, so that total profits in the national income are actually
inexistant.

Substituting (2), (6), (9), (12) and (13) in (7) yields a non-linear system of
3 equations to be solved for w;, i=0,1,2 at distinct values of 7, 7 # j=0,1,2
under the assumption of zero profit 3

7Ti:0:>
e—n . l=0;
iy | S g = o (15)
q q;

The solution of this system will be considered an equilibrium if aggregate
profits in each country are zero.

nim; =0 withn; > 0and 7, =00rn; =0and m; <0 (A1)

3(2) can be rewritten as (%d*”/fg)lf‘” q; 7" Cancelling identical terms in (9) results

in expression (14). e; results from the substitution of the reward to land, r;(w;), in the
expenditure function. The reward to land is obtained by solving (4) for r;(.).



This condition ensures that a region’s profits are exhausted by free entry and
exit. It also rules out the possibility of the number of firm being negative
while each firm’s profits are zero. Equilibrium wages and number of firms
must be found numerically.

We examine the geographical distribution of firms and of welfare gains be-
tween the regions of Home country. We first assume that Foreign country
and Home country have identical sizes as a benchmark. Regions in Home
country also have identical sizes. Market size was shown to be an impor-
tant parameter in industry size. So, in a second simulation we consider that
Foreign country is larger than Home country, whilst the regions of Home
country have identical sizes. Finally, Foreign country is assumed to be larger
than Home country, and Home country’s peripheral region is larger than its
central region.

We have also simulated the case of the central region being larger than the
periphery, with Foreign country being the largest location in the world. The
results are quite predictable and thus will not be presented in this paper. In
effect, the new economic geography literature has shown that large markets
agglomerate manufacturing production, while Krugman (1993) and Fujita,
Krugman, and Venables (1999) showed that a ’transport hub’ attracts IRS
firms. In this simulation, the central region shares the world production of
manufactures with Foreign country at free trade. The periphery becomes
totally specialised in the production of CRS goods.

These simulations replicate a broad range of economic integration cases. For
instance, the European Union comprises countries that can be considered
similar in terms of relative factor endowments, but not in terms of market
size. Analogously, some regional trade blocs in developing countries, e.g.,
Mercosur, integrate large economies and very small countries, with similar
comparative advantage.

3 "Hub effects’ and market size

In all figures the relative number of firms and the market share of each region
is graphed against trade costs, which are being reduced from 50% (7=2) to
0% (r7=1). Market shares are defined as the ratio of the number of firms in
region i and the total number of firms in the three regions. In Figure 1 and



2 the number of firms in the central region and in the periphery are divided
by the number of firms in Foreign country (n;/ng). In Figure 1 the plots of
the number of firms in Foreign country and of the number of firms in the
periphery coincide at all 7.

3.1 ’Hub effects’

This section shows that trade liberalisation creates an industrial agglomera-
tion in the central region of Home country. This region offers better access to
consumer markets in Foreign country than the periphery. In addition, For-
eign country becomes a net importer of manufactures, due to its geographical
disadvantage.

Figure 1 illustrate the first simulation of the model. All regions have identi-
cal sizes. At all levels of trade costs, manufactures produced in the central
region are available in Foreign country (region 2)* at lower consumer prices
than varieties produced in the periphery of Home country (Foreign country).
With diminishing trade barriers demand for manufactures as well as manu-
facturing output then increase in Home country. New firms set up but most
of them will be located in the country’s central region. The opposite occurs
in the periphery (Foreign country). The number of firms declines as trade
costs are liberalised, since the periphery’s restricted market access implies
that total demand for its manufactures is lower than demand for manufac-
tures produced in the central region. Other things equal, fewer firms can
then break even in the periphery (Foreign country).

Although countries have identical underlying characteristics, at free trade
industrial production is agglomerated in the central region of Home country.
This contrasts with the main result of the economic geography literature,
where manufacturing production is evenly split at free trade. 'Hub effects’
account for this outcome. The central region is a 'transport hub’, a location
where transport costs are intrinsically lower than in any other location. As a
consequence, other things equal, its export market is larger than the export
market of that of the periphery (Foreign country) at all but prohibitive trade
costs, as Figure 1b illustrates. At 50 % trade costs, each country’s market
share equals 1/3 of world production of manufactures. Each country’s market
shares diverge slowly from this point on and at intermediate levels of trade
costs, the central region’s share is marginally larger than Foreign country’s

“Due to the symmetrical location of Foreign country and region 2 with respect to the
central region, the behaviour of all relevant variables are identical in both locations.
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share. The increase in manufacturing output in the central region of Home
country implies higher demand for labour which in its turn yields higher
nominal wages. On the contrary, as less firms produce in Foreign country
and in the periphery of Home country demand for labour -and hence nomi-
nal wages- are lower. In addition, since more varieties are being produced in
the central region, its price index is lower and real wages are higher. Labour
then migrate from the periphery to the central region. Capital migrate to the
periphery. This intensifies the agglomeration of firms in the central region.

The lower nominal wages in the periphery of Home country, combined with
lower transport costs do not offfset the market access advantage of the cen-
tral region. Although location may become less relevant to firms at lower
trade costs, the geographical disadvantage of the periphery of Home country
makes it a less attractive location for firms than the central region. This
explains the dissimilarity of the behaviour of the number of firms in the
periphery to the non-monotonic behaviour of the number of firms in small
regions in most papers of the new economic geography literature®. Whilst
in these models the wage differential between countries at lower trade costs
makes manufacturing production in the small regions more profitable, here,
the wage differential cannot compensate for the geographical disadvantage of
the periphery. Even at free trade, transport costs between Foreign country
and the periphery are twice as much as transport costs between the central
region and its trade partners. The central region’s market share of world
manufacture at free trade is s,= 92% while Foreign country and the periph-
ery share the remaining 8%. Our results are also analogous to those of the
literature on hub-and-spoke agreements and preferential trade agreements,
e.g., Puga and Venables (1997) and Krugman (1993).

3.2 Foreign country larger

Figure 2 shows the behaviour of the number of firms and market shares when
countries differ in size. Foreign country has a larger domestic market than
the central region and the periphery, which are identical. It has been shown
in the new economic geography literature that at positive trade costs a small
domestic market can have a negative impact on the number of manufacturing
firms. We show in this section that geographical proximity can offset adverse
market size effects. The industry of a small region located near a large con-
sumer market may expand in detriment to the industry of a similar-sized but

"Puga (1999) for instance.

12



peripheral region.

The central region’s industry presents the non-monotonic behaviour of the
small country in the new economic geography literature. At intermediate
trade costs, its industry shrinks and wages consequently decline following
the reduction in demand for labour (Figure 2a). At 18% trade costs the
market share of the central region has been reduced to 11% of world produc-
tion, against 15% in autarky. Its relative number of firms, (ny/ng), declines
from 21% at 50% trade costs to 15% at 18% trade costs. Trade liberali-
sation implies a shift in demand from domestic to foreign varieties which
symmetrical in Foreign country and the central region 1. However, it has
asymmetrical impacts on their manufacturing industries due to their mar-
ket size differences. Given symmetrical trade costs (Tp1=T19) a reduction of
trade costs is followed by an equal increase in imports (expression 3) in both
locations. Although imported quantities are identical in both countries, total
demand for the larger country’s manufactures is greater than total demand
for the small country’s varieties, due to the former’s larger domestic demand.
At intermediate trade costs, more firms become unprofitable in the smaller
country. Foreign country’s market share thus remains constant at 74% of
world production, while region 2’s share declines. (Figure 2b).

In contrast, the manufacturing industry of the peripheral region (region 2) is
largely unaffected by partial trade liberalisation. Above 18% trade costs its
market share remains close to autarky levels, s,=15%, and since it has a small
consumer market, it is a net importer of manufactures. ny/ng varies between
15% for trade costs above 18% and 0% for trade costs below 4% (Figure
2a). On the one hand, the greater distance between Foreign country and
region 2 shields the periphery’s manufacturing sector from Foreign country’s
varieties at higher trade costs. On the other hand, region 2’s manufacturing
industry faces less competition from the central region’s shrinking industry
at intermediate trade costs. At intermediate 7, more firms can then break
even in the periphery than in the central region 1. Nominal wages in the
peripheral region are thus higher than nominal wages in the central region.
At low trade costs (below 15% in Figure 2) the central region becomes a
privileged location for manufacturing production in Home country, due to its
lower nominal wages allied to its geographical proximity to Foreign country’s
larger market. Firms migrate from the periphery to the central region, which
becomes the manufacturing core of Home country. The periphery becomes
completely specialised in the production of CRS goods at trade costs below

4%.
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Finally, Foreign country’s manufacturing production declines slightly from
autarky levels at trade costs below 15%. At 5% the number of firms has
been reduced to 97% of the autarky level. Figure 2b shows that, at lower
levels of trade costs, the central country’s industry expands partly at the
expense of Foreign country, which has the same geographical disadvantage
of region 2. The ’hub effects’ identified in the previous simulation also apply
here, but the location with the largest market, Foreign country, remains the
largest producer of manufactures irrespective of trade costs, whereas in the
previous case its manufacturing production declined sharply at intermediate
trade costs. Its market share varies between 78% of world production at 50%
trade costs and 51% at free trade against 33% and 5% in the previous case.
Comparing both cases suggests that a large domestic market can compensate
for poor market access.

Although this simulation assumes that the three locations have identical fac-
tor proportions, which is hardly the case of NAFTA, it captures more closely
the Mexican border region phenomenon exposed by Hanson (1997). Here,
region 1 and region 2 stand in the relative positions of the Mexican border
region and the region of Mexico City, respectively. Both are small consumer
markets, opening up to trade with a large country. We found, as Hanson
(1997), that wages in region 1 ('border region’) increase with trade liber-
alisation, as opposed to the falling wages in the periphery ("Mexico City’).
Industrial production also increases (decreases) in the region 1 (region 2).

The results of these simulations seem somehow pessimistic for regions with
naturally poor access to consumer markets. Clearly, investments in trans-
portation infrastructure can improve the attractiveness of peripheral regions
to manufacturing firms. However, market access will always be limited by
geographical distance. This section indicated that a large domestic market
may compensate poor market access. The next simulations show that large
peripheral regions may in effect agglomerate manufacturing production in
detriment to central regions.

3.3 Periphery larger

We assume that the periphery of Home country is larger than its central re-
gion, at prohibitive trade costs. As trade costs are reduced between the two
regions and Foreign country, the size of Home country’s regions may change
due to factor mobility. As above Foreign country has a larger market than
Home country. The results of these simulations are quite interesting in that
they clearly suggest that market size is a stronger determinant of the location
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of firms than market access.

In Figure 3a the number of firms in the central region relative to the number
of firms in Foreign country decreases with reductions of trade costs until the
region is completely specialised in the production of CRS goods. Compe-
tition from Foreign imports and the limited local market contribute to the
deindustrialisation of the region. On the contrary, the periphery of Home
country is shielded from competition of foreign goods by its remote location.
In addition, firms located in the periphery can rely on a large local consumer
market to exploit economies of scale. Figure 3a shows that the number of
firms in the periphery remains constant until trade costs are reduced to 12%.
The number of firms in the central region reaches zero at 24% trade costs
down to 12% trade costs.

Interestingly, firms do not migrate from the central region to the periphery.
This is very much unlike the agglomeration process described in the new eco-
nomic geography literature, where large markets attract firms from smaller
regions. Here, migrating from the central region to the periphery reduces
a firm’s potential market by half due to the location of region 2. In terms
of market shares (Figure 3b), Foreign country-the largest market- remains
a net exporter of manufactures at any level of trade cost. The central re-
gion’s share varies from 5% to 0% at 12% trade costs. The periphery has
naturally a larger share than the central region, 20% for trade costs varying
from 50% to 12%. From 12% trade costs down to free trade, however, the
lower nominal wages of the central region and its location with respect to the
largest market will attract firms from the periphery. At free trade the central
region agglomerates Home country’s manufacturing production and becomes
the larger region. Its share of manufacturing production reaches 25% at free
trade against the periphery’s 10%.

4 Welfare

In this section we show that the gains from trade in smaller regions are higher
than the gains of larger regions. However, peripheral regions of any size gain
less than regions located near large consumer markets.

The relationship between market size and gains from trade appears in Ri-
cardo’s theory of comparative advantage. After two countries have specialised
in the goods they can produce more efficiently, the international equilibrium
price of exported goods must lie within the range comprising each country’s
autarky prices. If one country is substantially bigger than the other-e.g. in
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terms of its absolute endowments of factors- then its demand for its trade
partner’s exported good may be such that the international equilibrium price
is closer to its own autarky price. In the limit, the world price may be equal
to the big country’s autarky price. Since lower prices are the source of all
gains from trade in the Ricardian theory, the bigger country may not gain
at all from opening up to trade.

Welfare gains follow a similar pattern. Given that welfare gains derive from
lower consumer prices and/or higher number of varieties, large countries
and those with comparative advantage in manufacturing are less likely to
gain from trade than small countries or countries with adverse compara-
tive advantage. In autarky, more varieties are available in larger countries,
whereas comparative advantage in manufacturing implies lower producer
prices. Opening up to trade thus has marginal impacts on consumer wel-
fare in these countries, but it increases social welfare in small countries and
countries with adverse comparative advantage. In these countries fewer vari-
eties are produced due to the smaller market, at higher producer prices, due
to adverse comparative advantage.

Figure 4 illustrates the point. Social welfare in Foreign country rises by less
than 2% when it is the larger market. In the small central region and in the
peripheral region the gains from trade amount to 15% and 6%, respectively
(Figure 4b). When the periphery has a large domestic market its gains from
trade are reduced to 1%, against 6% when it is a small region.

In all cases, the gains from trade in peripheral locations are much lower than
the gains of central locations. The distance from the periphery to the core
translates into higher transactions costs on manufactures and consequently,
into lower quantities available and higher prices. Figure 4a presents the re-
sults of the simulations when countries are identical except for their locations
on the line. Clearly, at any level of trade costs, the welfare of consumers in
the central region is higher than the welfare of consumers in the periphery
and in Foreign country. The total gains from trade reach 8% in the central
region, against 5% in Foreign country and in the periphery. Figures 4b and
4c show analogous results. Although the central region and region 2 are iden-
tical small regions, the peripherality of region 2 translates into smaller gains
from trade with Foreign country. Given to its central location, region 1 has
access to larger quantities of manufactures than Foreign country and region
2. Trade costs from Foreign country (region 2) to region 1 equal 7, whereas
trade costs from Foreign country to region 2 equal 27. This implies lower
price index of manufactures in the central region, and hence higher social
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welfare. In addition, since manufacturing production in the central region
expands at lower levels of trade costs, the number of transaction cost-free
varieties increases in that region, contributing to higher levels of welfare.

5 Conclusion

Several recent papers have documented the ambiguous results of the Eu-
ropean Union’s regional policies, in particular, the EU’s heavy investments
in infrastructure in lagging regions. This policy seem to have accelerated
the deindustrialisation of some regions, while reinvigorating the economy of
other regions. We have seen in this paper how geography and market size
can account for these contradictory results.

First, regions located very close to large manufacturing cores are more likely
to be the major winners of economic integration. Proximity to a large con-
sumer market may allow the manufacturing industry of the small region to
exploit economies of scale. At lower level of trade costs, the industry of re-
gions located near manufacturing cores expands in detriment to the industry
located further away from the core. Consumers in these peripheral locations
also experience lower gains from trade. The distance from the periphery to
the core translates into higher transactions costs on manufactures and con-
sequently, into lower quantities available and higher prices. So, other things
equal, improving a region’s market access can boost local industries. How-
ever, improved market access can be followed by increased competition from
goods produced in manufacturing cores, where real wages are also higher. As
a result, investments in infrastructure can simply facilitate the migration of
firms and factors from the lagging region. The industry of the periphery, on
the other hand, is shielded by the region’s remoteness.

We found that local market size is a crucial element to consider when assess-
ing the impact of infrastructure on peripheral regions. A region with a small
number of firms and a limited consumer market is more likely to become
deindustrialised than a large peripheral region. When exposed to compe-
tition from goods produced in the manufacturing core, the latter’s larger
consumer market and the improved access to the core can help the expan-
sion of local manufacturing firms.
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Figure 4: Welfare

Fig.a: [dentical countries - Autarky =1

1.08

i=0.1.2
1.06

1.04

Vi/Vi“a,

1.02

oo

o8

.16

005 010 0.15 020 025 090 035 140 045
Trade costs (1-1/7)

Figb: Foreipn country larger - Autarky=1

050

Vi/Vi~a, i=0,1.2
.04 1.06 1.08 1.10 1.12 1.14 1

oz

00

0.05 010 015 00 0.25 0.9 035 o 045
Trade costs (1-1/7)

Figc: Periphery larger - Autarky=1

0.50

.28 1.32

1.20 1.24

i=0.1.2

1.18

Vi/Vi—a,
1.12

.oa

0.05 010 015 020 0.25 0.9 035 o 045
Trade costs (1-1/7)

20



References

DELA FUENTE, A., anD X.VIVES (1995): “Infrastructure and education as
instruments of economic policy: Evidence from Spain,” Economic Policy,

20(April).

Dmxit, A., anp J. STIGLITZ (1977): “Monopolistic competition and opti-
mum product diversity,” American Economic Review, 67(3), 297-308.

Fuiita, M., P. KRUGMAN, AND A. VENABLES (1999): The spatial econ-
omy: Cities, regions and international trade. MIT Press.

HansoN, G. (1997): “Increasing returns, trade and regional structure of
wages,” FEconomic Journal, 107, 113-133.

HELPMAN, E., anD P. KRUGMAN (1985): Market Structure and Foreign
Trade. MIT Press, Cambridge,Mass., sixth edn.

Hurst, C., J.-F. THISSE, AND P. VANHOUDT (2000): “What diagnosis for
Europe’s ailing regions?,” EIB Papers, 5(1), 9-30.

KRUGMAN, P. (1993): “Integration and the competitiveness of the periph-
eral industry,” in Theory, policy and dynamics in international trade, ed.
by W. Ethier, E. Helpman, and J. Neary. Cambridge University Press.

KRUGMAN, P., anp R.L1vAs-ELiZoNDO (1996): “Trade policy and the
Third World metropolis,” Journal of Development Economics, 49(1), 137
150.

MARTIN, P. (2000): “Are European regional policies delivering?,” EIB Pa-
pers, 4(2), 10-23.

MARTIN, P., aAND C. ROGERS (1995): “Industrial location and public in-
frastructure,” Journal of International Economics, 39, 335-51.

Puca, D. (1999): “The rise and fall of regional inequalities,” European
Economic Review, 43(1999), 303-334.

Puca, D., AND A. VENABLES (1997): “Preferential trading arrangements
and industrial location,” Journal of International Economics, 43, 347-368.

Quas, D. (1996): “Regional cohesion from located isolated actions: I. His-
torical outcomes,” Discussion paper, London School of Economics.

21



