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Economic Integration and Industrial 
Agglomeration 
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London School of Economics 

Abstract: This paper reviews recent research on industrial location, focusing on the way in which 
reducing barriers to trade may induce relocation of industry. Integration may cause industries to 
agglomerate in a few locations, this causing divergence of the structure of integrating economies, 
and possibly also divergence of income levels. Smaller locations wil l have lower real wages than 
large ones, although in the limit — as trade costs go to zero — factor price equalisation occurs. 

H ow does economic in tegrat ion affect the location of economic ac t iv i ty 
across space? Does in tegra t ion lead to convergence of income levels 

across the in tegra t ing regions, or does i t t end to p u l l ac t iv i ty in to some 
regions at the expense of others? At tempts to answer th i s question have a 
long history. On the one hand, a neo-classical view of the wor ld suggests tha t 
in tegra t ion may encourage divergence of economic s t ructure (as countries 
specialise according to comparative advantage), b u t convergence of income 
levels. The most extreme statement of th is position is the factor price equal­
isat ion theorem, suggesting tha t completely free trade i n goods w i l l t end to 
equalise factor prices, even i f factor mobi l i ty is not possible. O n the other 
hand there is a substantial l i terature (associated w i t h Perroux, 1955, Kaldor, 
1972, M y r d a l , 1957 and others) arguing tha t cumulat ive causation may take 
over, pu l l i ng act ivi ty in to some regions at the expense of others, and thereby 
causing, or at least perpetuating, inter-regional inequali ty. 

Recent research has brought th i s second pos i t ion in to ma ins t r eam 
economics. The work is based on formalising the "positive linkages" tha t may 
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exist between different agents i n a par t icular location. These linkages may 
take the fo rm of technological external i t ies — for example knowledge 
spillovers between f i rms. Or they may be "pecuniary externalities", i n the 
presence of which expansion of one act ivi ty raises the profi tabi l i ty of others. 
I f these linkages are strong enough then they can create positive feedbacks, 
whereby expanding an indus t ry i n one location raises the profits of f irms at 
tha t location, encouraging further expansion and "cumulative causation". The 
outcome of such a process is the spatial agglomeration of act ivi ty, and con­
sequent divergence of both economic structure and income across countries or 
regions. 

I n th i s paper I review some of the work tha t Paul Krugman and I have 
done (both separately and jo in t ly ) on this topic. The first element of research 
on the topic is the construction of a theory of the location of f i rms. This is 
based on f i rms i n industr ies i n which there are increasing re turns to scale 
and imperfect competi t ion. I n addi t ion to i ts empir ical relevance, hav ing 
increasing re turns is necessary i f an interest ing theory of location is to be 
constructed; wi thou t increasing returns to scale firms do not face real location 
decisions, since they can, w i t h o u t any cost disadvantage, spl i t in to parts 
operat ing i n a l l locations. Section I I of this paper outlines a basic model of 
f i r m location, and reviews some of its implications. 

The second element of the research is to explore the linkages between 
agents wh ich may give rise to agglomeration. Our focus is on the pecuniary 
external i t ies t h a t are created by imperfect competit ion. I t tu rns out t ha t 
these create agglomeration forces, the strength of which depend on levels of 
t rade barr iers between locations. Section I I I outlines these linkages, and 
Section I V demonstrates how integrat ion — reductions i n trade costs — may 
t r igge r a process of agglomerat ion, and thereby create in te r - reg iona l 
inequality. 

Most of the research on agglomeration has, so far, concentrated on the way 
i n w h i c h agglomerat ion can occur i n economies w h i c h are ident ica l i n 
unde r ly ing structure. Section V of the paper presents a br ief exploration of 
the way i n which these agglomeration forces operate when economies are not 
ident ical , bu t differ i n size. The tentative conclusion is t ha t small countries 
may experience loss of indust ry i n the early stages of integration, confirming 
the view t h a t cumulat ive causation w i l l draw indus t ry towards "central" 
regions. However, the fu l l implications of this r emain to be worked out, and 
the paper concludes w i t h an agenda for future research. 

I I T H E L O C A T I O N OF FIRMS 

The point of departure is a theory of the location of firms i n an imperfectly 
competitive industry. Each firm's location decision is based on essentially two 



considerations. The f i r s t is the cost of inputs at each locat ion (sui tably 
adjusted for a l l i npu t qual i ty differentials). The second is the cost of marke t 
access — i.e., the cost of get t ing output to consumers. On the f i rs t of these 
there is l i t t l e to say; other things being equal, f i rms go where inputs are 
cheaper. The second is more interesting, because market access costs interact 
w i t h trade barriers i n a way tha t is not immediately obvious. 

Consider the fol lowing thought experiment. Suppose tha t there are two 
locations, each w i t h the same costs, bu t w i t h different market sizes. "Marke t 
size" refers to to ta l expenditure on the product i n the location, and there is a 
cost of shipping the product between locations. The location w i t h the larger 
market size can be thought of as a "central" location, where these f irms have 
access to many consumers at low trade costs, whereas the location w i t h the 
smaller market size is "peripheral" — firms face trade costs i n reaching many 
consumers. 

For simplicity, suppose tha t location 1 has market size 1 and location 2 has 
marke t size 2. Suppose furthermore tha t location 1 has j u s t one f i r m , and 
location 2 has two. The tr iples (a: b, b) i n the body of Table 1 give the sales of 
each of these three firms, the first element being sales of the f i r m located i n 
1, and the second and t h i r d the sales of each of the f i rms located i n 2. 
Columns of the table give sales i n markets 1, 2, and to ta l sales (f inal column). 

Table 1: Firms' Sales as Trade Costs Change 

Location 1; Location 2; 
Market Size = 1 Market Size = 2 Total Sales 
No. of Firms = 1 No. of Firms = '2 of Each Firm 

A (1: 0, 0) (0: 1,1) (1:1,1) 
I (1/2:1/4, 1/4) (2/5: 4/5, 4/5) (18/20: 21720, 21/20) 
F (1/3: 1/3,1/3) (2/3: 2/3, 2/3) (1: 1, 1) 

Row A is autarky. Evidently the example is set up so tha t the tota l sales of 
each f i r m (equal, under autarky, to sales i n the f i rm's home marke t ) are 
un i ty . Row F is completely free trade. Each f i r m then takes 1/3 of each 
market and, (bearing i n m i n d tha t expenditure i n markets 1 and 2 are equal 
to 1 and 2 respectively), sales are as described. The middle row, I , is con­
structed for an intermediate level of trade barriers. The level is set to be tha t 
at which each f i r m does exactly twice as we l l i n i ts home marke t as does a 
foreign competitor. Elements i n the tr iples have to add up to to ta l expendi­
tures i n each marke t (1 i n the f i r s t column and 2 i n the second), so the 
numbers must be as i l lus t ra ted i n the middle row of the table. A d d i n g the 
sales i n markets 1 and 2 gives the to ta l sales of f irms. 



The point to note from th i s example is the non-monotonicity of the to ta l 
sales of f i rms i n the two locations as integrat ion occurs. I n the i n i t i a l stages 
of in tegra t ion the f i r m i n the small location suffers from the reduction i n 
trade barriers (its sales go from 1 to 18/20), and f irms i n the large location 
gain (sales increasing from 1 to 21/20). I n the later stages, f i rms i n the large 
location suffer and the f i r m i n the small location gains (as sales r e t u r n to 
uni ty) . 

This numerical example makes the simple, but rather general point, tha t 
f i rms i n smal l economies are par t icu la r ly disadvantaged at intermediate 
levels of trade barriers. The in tu i t i on is tha t there are two opposing forces at 
work as t ransport costs fal l . On the one hand, f irms i n the small economy are 
more dependent on foreign trade t han are firms i n the large economy, so gain 
re la t ively much from trade l iberalisat ion. Bu t on the other hand, there are 
more f i rms i n the large economy than i n the small , and each of these f irms 
starts sell ing in to the smal l market as trade costs come down. I n the early 
stages of l iberalisat ion the la t ter effect dominates (since i n i t i a l trade volumes 
are zero), and f i rms i n the smal l economy lose out to imports . I n the la t te r 
stages th is is reversed, and the benefits of being able to sell in to the large 
marke t become re la t ive ly more impor tan t . This emerges as a mat te r of 
ar i thmetic i n this example, but is a property of a much wider range of models 
(see Rrugman and Venables, 1990). 

The preceding example held the number of firms i n each location constant. 
To study w h a t happens to the location of indus t ry we need to make the 
number of f i rms endogenous, and th is can be done using a standard model of 
t rade and imperfect competi t ion. For example, consider a "Dix i t -S t ig l i t z " 
model of monopolistic competit ion ( D i x i t and St igl i tz , 1977), which , i n i ts 
mul t i -count ry form, has probably become the benchmark model of new trade 
theory (see for example Helpman and Krugman, 1985). The demand side of 
t h i s model is characterised by product different ia t ion, separate product 
varieties each hav ing iso-elastic demand curves, these curves being steeper 
the more differentiated are products. The supply side has each f i r m producing 
a single var ie ty of differentiated product, and operating under increasing 
re turns to scale. There is imperfect competit ion, w i t h price cost mark-ups 
determined by the slopes of demand curves, and the equi l ibr ium number of 
f i rms determined by the condition tha t each f i r m should make zero profits. 
The mul t i - coun t ry va r i an t of th i s has the location of indus t ry (i.e., the 
number of f i rms opera t ing i n each country) determined by zero prof i t 
conditions for each country. 

I f we restr ict ourselves to looking at jus t two locations (1 and 2), then the 
equi l ibr ium location of industry can be summarised i n the following way. Let 
N denote the relat ive location of the industry, tha t is the number of f i rms i n 



location 1 divided by the number i n location 2. C denotes costs i n location 1 
relative to 2, and S denotes country 1 expenditure on the product relat ive to 
tha t i n country 2. t is the proportional trade cost factor, so t = 1 is completely 
free trade, and t = 1.5 means tha t trade costs amount to 50 per cent of the 
value of output; these trade costs measure a l l the costs of shipping between 
locations — tariffs, non-tariff barriers, t ransport costs, and any costs imposed 
by language or ins t i tu t ional differences. The equi l ibr ium location of indus t ry 
is a function of relat ive costs, expenditures, and trade costs, and we shal l 
summarise this relationship by the function f, so 

N = f ( C , S , t ) (1) 
- + ? 

As expected, higher relat ive costs mean fewer f i rms i n location 1 relat ive to 
location 2; greater expenditure means more f irms; and trade costs can, as we 
have already seen, operate i n either direction. 

The function f is i l lus t ra ted on Figure 1. The vert ical axis is C, the level of 
production costs i n location 1 relative to 2, the horizontal axis measures trade 
costs, t , and the figure is d rawn for the case of S = 0.1 — i.e., country 1 having 
a much smaller market than country 2. The curves are iso-N lines. Thus N = 
S is the combination o f t and C at which industry is divided between locations 
i n proport ion to marke t size, and so on. Clearly, i f N/S < 1, t hen the smal l 
country is a net importer of the good. 

The effects of economic i n t eg ra t i on on the loca t ion of i n d u s t r y at 
unchanged relat ive costs are found by moving horizontal ly from left to r i g h t 
across th i s figure. We see tha t i f C = 1 then reducing t rade costs brings 
steady relocation of indus t ry from the small location to the large, w i t h the 
small location losing a l l industry when the N = 0 contour is passed. However, 
i n the l i m i t when trade costs are zero (t = 1) then f irms are indifferent about 
thei r location. 

I f the small economy has a cost advantage (say C = 0.95), then the picture 
tha t emerges as trade costs are reduced is one of relocation of indus t ry from 
the small economy to the large, u n t i l trade costs are quite low ( in the figure, 
around 1.2) followed by a reversal of the process. The i n t u i t i o n here is t ha t i n 
the i n i t i a l stages of in tegrat ion the market access forces dominate, p u l l i n g 
indus t ry to the location w i t h the larger market . B u t at low enough trade 
costs, indus t ry becomes more "footloose" and more sensitive to product ion 
cost differences; industry then moves to the lower cost location. 

Wha t happens i f relative production costs, C, are made endogenous, ra ther 
t han exogenous, as would be the case i f changing indus t r i a l location affects 
factor prices i n each country? This can be seen most easily by going to an 



extreme case where the indus t ry under consideration uses a specific factor, 
and the relative endowment of the factor is equal to relative market size. F u l l 
employment of the specific factor then requires tha t N = S, and the price of 
the factor must therefore move so tha t relative costs, C, follow the N = S locus 
i n F igure 1. As is clear from the diagram, at h i g h t rade costs re la t ive 
production costs (and relative wages) must decline for the small economy. A t 
lower trade costs th is is reversed, as the disadvantage of the small economy is 
d imin i shed , and i n d u s t r i a l locat ion becomes increasingly sensitive to 
production cost differences. As t goes to u n i t y (completely costless trade), so 
the N = S locus converges smoothly to the l i m i t i n g value impl ied by factor 
price equalisation. The information presented i n Figure 1 gives relative costs 
(or wages) measured i n terms of some numeraire good. However, the message 
of the f igure carries over to real wages. The small economy experiences a 
reduct ion i n rea l wages i n the early stages of integrat ion, followed by real 
wage increase. The large economy experiences real wage g rowth i n early 
stages of integrat ion, and either slower growth or possibly real wage decline 
as trade costs become very small. 

The analysis of th i s section teaches us two things. Fi rs t , the effects of 
i n t eg ra t ion on smal l or "peripheral" economies are ambiguous. A t in t e r -

trade cost 



mediate t rade costs the smal l locat ion is disadvantaged, and th i s can 
manifest i t se l f i n different ways; reduced sales per f i r m , i f the number of 
f i rms is held constant; exit of firms, i f wages are held constant; or a reduction 
i n wages, i f labour demand impacts on wage rates. The second message is 
t h a t the locat ion of demand may have a disproport ionate effect on the 
location of industry, i n tha t locations w i t h small demand are net importers of 
the product. This provides a basis for the "demand linkage" mechanism which 
we shall see i n the next section. 

I l l A G G L O M E R A T I O N FORCES 

The story so far shows tha t centre/periphery distinctions are of importance 
i n assessing the effects of economic i n t eg ra t i on , b u t do not capture 
"cumulative causation" i n the development of regional inequalities. To do th is 
we need to add "positive feedbacks" or "linkages" between the actions of 
various decision takers i n the system. Before discussing what these linkages 
m i g h t be, consider Figures 2a and 2b. The horizontal axis has the re la t ive 
number of f i rms i n the locations, N , and the ver t ica l has the difference 
between the equi l ibr ium and the actual value of N , i.e., i t measures f (C, S, t ) 
- N . Figure 2a captures the case we discussed i n the previous section. I f 
relat ive costs, C, and relat ive marke t sizes, S, are independent of N , then 
f - N has a 45° negative gradient, as i l lustrated. Out of equi l ibr ium dynamics 
are i l lus t ra ted by the arrows ly ing on the horizontal axis. I f f is greater t han 
N , then profits are positive and entry occurs, and i f f is less than N then there 
is exit , g iv ing the directions of mot ion i l lus t ra ted . Clearly the equ i l i b r ium 
point is at E, and this equi l ibr ium is stable. 

I f relat ive costs and/or market size are functions of relat ive numbers of 
f i rms then the gap between equi l ib r ium and actual relat ive location can be 
w r i t t e n as f (C(N) , S(N), t ) - N . Figure 2b i l lus t ra tes a case where these 
effects operate to make f, the equ i l ib r ium number of f i rms an increasing 
function of the actual number, N , and, furthermore, the effects are so strong 
tha t the gradient of f - N goes from negative to positive. Our dynamics give 
entry when f > N , th is now being to the r i g h t of point E. E is therefore an 
equ i l i b r ium, but i t is unstable. For the case d rawn, there are two stable 
equil ibria . One is at point A w i t h N = 0, and the other simply has the country 
labels reversed, so is at 1/N = 0. I n each of these cases a l l f i rms have 
agglomerated i n a single location, and en t ry i n the other locat ion is 
unprofitable. 

This simple picture i l lus t ra tes how changing the slope of the funct ion 
f ( C ( N ) , S(N), t ) may destabilise the divers i f ied e q u i l i b r i u m and create 
agglomeration. B u t wha t are the "linkages" generating dependence of costs 
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and marke t size on the number of f i rms i n each location, and can these be 
large enough to reverse the gradient of f - N ? 

Krugman (1991a,b) demonstrates tha t labour mobi l i ty can serve to create 
linkages and hence agglomeration. As we saw, the model out l ined i n Section 
I I has the property tha t the larger region has higher real wages than does the 
small region. Evidently, i f labour is mobile, i t w i l l flow from the small region 
to the large. As labour moves i t takes i ts spending w i t h i t , so the large 
marke t gets larger and the small smaller, ampl i fy ing the wage difference, 
and possibly leading to agglomeration. (Supplies of other factors w i l l stop the 
economy from emptying a l l together.) We can relate this to Figures 2a and 2b 
i n the following way. I n the Krugman model, i t is as i f when f irms move they 
take workers w i t h them. Relative market size, S, is therefore an increasing 
function of the relative number of firms (and workers) N . We shall call th is a 
"demand linkage" — i t says tha t the more f irms there are i n a location the 
higher is demand for f irms' output at the location. I f th is demand l inkage is 
powerful enough then i t w i l l give configurat ion 2b, w i t h agglomerat ion, 
rather than configuration 2a. Evidence i n the US (for example Blanchard and 
Katz, 1992) suggests tha t migrat ion may be significant enough to create these 
forces for US states, al though migra t ion i n Europe is perhaps insufficiently 
responsive to economic factors for this mechanism to be of much relevance to 
European integration. 

A n al ternative possibility is tha t there is a "cost linkage", C(N). One form 
th i s could take is positive technological external i t ies t h a t are of l i m i t e d 
geographical reach. I n this case C is a decreasing function of N and (since f is 
decreasing i n N ) this can, i f powerful enough, give rise to agglomeration. I t is 
not very satisfactory to simply assume the presence of such externali t ies; 
there must be some transmission mechanisms which creates these spillovers, 
and i t would be nice to see th is modelled expl ici t ly . Nevertheless, i t seems 
clear tha t knowledge spillovers of some sort may wel l be impor tan t i n certain 
industries — high technology and Silicon Valley spring to mind . 

A t h i r d possible mechanism arises i f there is an input -output s tructure 
between f i rms i n imperfec t ly competi t ive indus t r ies (Venables, 1993; 
Krugman and Venables, 1993, 1994). Al though i t is na tura l to t h i n k of this i n 
a mul t i - i ndus t ry sett ing, we can see how i t operates i n our f ramework by 
supposing t h a t indus t ry uses some of i ts own output as i npu t . This w i l l 
generate both demand and cost linkages. The more f i rms there are at a 
location then the larger w i l l be demand, as firms are demanding the industry 
output as an in termediate inpu t ; we therefore have S(N) an increasing 
function. A n d furthermore, the more f irms there are at a location the lower 
w i l l be the cost of intermediate goods because, i f there are t ransport costs on 
shipping varieties of intermediates, fewer intermediates bear transport costs; 



th i s means tha t C(N) is a decreasing function. Both these effects work i n the 
direction of agglomeration, as i n Figure 2b. 

We argued i n the preceding section tha t the interaction between imperfect 
competition and intermediate goods create demand and cost linkages between 
f i rms . Whether or not these are powerful enough to cause agglomeration 
depends on a number of parameters. These include the magnitude of the 
input -ou tpu t l inkages, the degree of imperfect competition, and the level of 
t rade costs between regions. I t is the role of trade costs tha t makes these 
effects impor tan t i n the study of economic integration. 

Possibi l i t ies are i l l u s t r a t e d on Figures 3a, 3b and 3c. A l l three are 
constructed w i t h the same input -output linkages and the same price-cost 
mark-ups, bu t w i t h different levels of trade costs. Figure 3a is d rawn w i t h 
h igh trade costs, th is g iv ing an equi l ibr ium at E w i t h production diversified 
between the locations. The i n t u i t i o n for this is clear. A t very h igh trade costs 
(close to autarky) , the presence of consumer demand i n each location means 
t h a t the indus t ry has to produce i n both locations. Figure 3c is d rawn for a 
low level of trade costs. This reduces the need to be close to f inal consump­
t ion , m a k i n g forces for agglomeration relat ively more powerful. The equilib-
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r i u m at E is unstable, there is a stable equi l ibr ium at A , and a further stable 
equ i l ib r ium at plus i n f i n i t y (1/N = 0). The case of intermediate trade costs is 
i l lus t ra ted i n Figure 3b. The diversified equi l ibr ium at E is stable, but so too 
is agglomeration — the equi l ibr ia at N = 0 and 1/N = 0. I n between these 
stable equi l ibr ia are unstable equil ibria, at the points B . 

The dependence of the structure of equi l ibr ium on trade costs is d rawn out 
more expl ic i t ly i n Figure 4 which has trade costs on the horizontal axis, and 
the absolute numbers of f i rms i n each location, denoted n j and n 2 , on the 
vert ical . The numbers of f i rms are computed from a numerical example. Solid 
l ines on the f igure represent stable equi l ibr ia , and dashed lines unstable 
equilibria. 

The example i l lu s t r a t ed i n the figure is constructed w i t h the two econo­
mies identical i n under ly ing preferences, technology, and endowments, imply­
i n g tha t the diversified equ i l ib r ium has equal division of indus t ry between 
the locations, n a = n 2 . A t h igh levels of trade costs (t > 2.5) diversification is 
the unique (and therefore stable) equi l ibr ium. W i t h trade costs i n the region 
1.85-2.5 there are five equil ibria. The symmetric diversified case = n 2 ) , the 
e q u i l i b r i u m w i t h indus t ry ent i re ly i n location 2 (as i l lus t ra ted) , the equi­
l i b r i u m w i t h indus t ry entirely i n location 1 (not i l lustrated) and two unstable 
equi l ibr ia . Below 1.85 there are two stable agglomerated equil ibria (the one 
i l lus t ra ted has indus t ry ent i rely i n location 2), and the diversified outcome 
remains an equ i l ib r ium, al though i t is unstable. Economic integrat ion moves 
us from left to r i g h t on th i s diagram. S ta r t ing w i t h a stable diversif ied 
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equ i l i b r i um there is a cr i t ica l point (point B , at approximately t = 1.85) 
at w h i c h the diversif ied equ i l i b r i um is rendered unstable and i ndus t ry 
relocates, agglomerating i n a single location. However, there is no th ing i n 
the theory tha t says whether the agglomeration occurs i n location 1 or i n 
location 2. 

The figure is constructed under the assumption tha t wages — and the 
prices of any other p r imary factors used i n the indust ry — are held constant 
and equal. Under these conditions i t is possible to show tha t the structure of 
equ i l ib r ia must be qual i ta t ive ly as i l l u s t r a t ed (Venables, 1993). Tha t is, 
providing there is both imperfect competit ion and an input -output l inkage, 
then i t must be the case tha t the system has a cri t ical point (point B , at wh ich 
the diversif ied equ i l i b r i um flips from being stable to unstable), at some 
positive level of trade costs, (t > 1). This cr i t ical value is greater (and hence 
the range of trade costs i n which agglomeration occurs is larger) the higher is 
the price-marginal cost mark-up generated by imperfect competition, and the 
greater is the share of intermediate goods i n production. 

The mechanism d r i v i n g th is agglomeration of act iv i ty is the in terac t ion 
between increasing returns to scale and input-output linkages. A t what level 
of indus t r ia l aggregation should we expect these forces to be most powerful? 
Do they operate at the level of part icular industries or groups of industr ies 
which are relat ively t i gh t l y l inked by input-output connections? Or are the 
linkages impor tant for manufacturing activity, as a whole? 

The former case is studied i n Krugman and Venables (1993). A t h i g h trade 
barriers each indus t ry operates i n each location, bu t as trade barriers come 
down, so there is a process of agglomeration i n w h i c h some indust r ies 
concentrate i n one location, and others i n other locations. A p p l y i n g th is to 
Europe suggests tha t the economic geography of Europe may become more 
l ike t h a t of the US. Regions — or countries — lose the i r presence i n some 
indus t r ies , and indus t r i es become more geographical ly concentrated. 
However, each region or country may have some cluster of industries so tha t 
al though there is divergence of the structure of economies, there need be no 
divergence of income. The welfare economics of this case are s traightforward. 
Gains from in tegra t ion are par t icu lar ly large (as industr ies reap benefits 
from agglomeration) and may be quite evenly dis t r ibuted across regions — 
each region has labour demand from i t s cluster of indust r ies . However, 
in tegra t ion may wel l give rise to significant adjustment costs as industr ies 
relocate, countries lose a presence i n some industr ies , and perhaps also 
certain types of skills become redundant i n some locations. 

The case i n which there are strong linkages through manufactur ing as a 
whole is studied i n Krugman and Venables (1994). I n this case agglomeration 
forces w i l l t end to make a l l manufac tu r ing locate i n the same place. 



Evident ly , we can no longer continue to assume tha t wages are exogenous, 
bu t must now allow them to respond to potentially widely different levels of 
labour demand. L i n k i n g wage rates to indus t r i a l labour demand modifies 
analysis i n two ways. 

F i r s t , i f re la t ive wages depend on the location of industry, then th is w i l l 
tend to offset agglomeration forces, since i t w i l l make C(N) an increasing not 
a decreasing function. I t is possible tha t this effect may be large enough to 
prevent agglomeration from occurring. ( I n the extreme case i n wh ich each 
location has a fixed labour supply to industry, then obviously agglomeration 
cannot occur — indus t ry has to go where the labour is). A n interest ing case 
arises i f the wage effect is less powerful than this. The outcome w i l l then look 
as i t does i n Figure 4 u n t i l quite low trade costs are reached. However, at 
zero trade costs i t must be the case tha t the diversified equi l ibr ium w i t h n x = 
n 2 is unique and therefore stable. This is because agglomeration effects are 
absent (the locat ion of intermediate goods suppliers and f ina l demand is 
completely i m m a t e r i a l when there are no trade costs). Indus t ry therefore 
goes to whichever location has the lower wage costs, which means tha t i n 
equ i l ib r ium wages must be equal, imp ly ing equal labour demands and equal 
divis ion of the indus t ry . The overall pa t tern of equi l ibr ia as trade costs go 
upwards from free trade is therefore as follows; at very low trade costs there 
is a unique equi l ibr ium, w i t h factor supply considerations dividing production 
between locations; at somewhat higher trade costs there are five equil ibria — 
stable e q u i l i b r i a w i t h and w i t h o u t agglomerat ion plus two unstable 
equi l ibr ia ; at higher trade costs again, the pa t tern is as i n Figure 4, w i t h 
three, then five, and then one equi l ibr ium. Essentially then, at very low trade 
costs location of indus t ry is determined by factor supply considerations; at 
very h igh trade costs by f inal consumer demand; and at intermediate levels of 
trade costs, agglomeration forces are dominant. 

Endogenous wages not only dampen the incentive to agglomerate, bu t also 
mean t h a t w h e n agglomerat ion does occur i t is associated w i t h wage 
differentials between locations. The location w i t h the agglomeration has 
higher labour demand and higher wages (although the wage differential is 
not so large as to outweigh the benefits of agglomeration). I n th i s case 
in tegra t ion may cause not only divergence of economic structure, bu t also 
divergence of rea l incomes. This point can be put more s t r ik ingly . Suppose 
t h a t there is a reduct ion i n trade costs which triggers agglomeration. Then 
the location t h a t loses indus t ry suffers a real wage decline, and the location 
tha t gains indus t ry a real wage gain. The implications of this are d rawn out 
more ful ly i n K r u g m a n and Venables (1994). 



V I N T E G R A T I O N , A G G L O M E R A T I O N A N D COUNTRY SIZE 

The preceding section looked at possible effects of in tegra t ion under the 
assumption tha t the under ly ing structure of the in tegra t ing economies is 
symmet r ica l . W h a t happens when th i s assumpt ion is removed? Such 
asymmetric cases have not yet been worked out i n any detail . I n th is section 
we merely i l lustra te some possibilities for a case i n which the two economies 
are of different size al though — by assumption — have equal and constant 
wages. 

The story is given i n Figure 5. The construction of this figure is s imi lar to 
tha t of Figure 4, except tha t country 2 is now assumed to be twice the size of 
country 1. A t h igh trade costs the equi l ibr ium is diversified, a l though there 
are more firms i n 2 t han i n 1, as would be expected. Reducing trade costs 
amplifies the difference between economic structure, ra ther as we saw i n 
Section I I . A t f i rs t there is continuous response to lower trade costs, bu t at 
some cr i t ica l value, B , the agglomeration forces become relat ively powerful 
enough to make the diversified equi l ibr ium unstable, so the system flips to 
agglomeration. However, whereas i n Figure 4 there were mul t ip le equil ibria , 
i t now has to be the case tha t ( i f country 2 is sufficiently larger than 1) there 
is a unique equi l ibr ium. The agglomeration must occur i n the larger country, 
so i t is certainly the case tha t n 2 > 0 and n x = 0. 

Figure 5 describes a s i tuat ion i n which wages i n the two countries are 
constant and equal. We can conjecture about the effects of removing th is 
assumption and l e t t i n g wages adjust i n response to i n d u s t r i a l labour 
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demand. I t then seems l ike ly tha t integrat ion w i l l produce a pat tern of wage 
divergence followed by convergence. As i n Section I I , the small economy w i l l 
suffer declining wages to some point, followed thereafter by increasing wages 
and, i n the l i m i t , factor price equalisation. However, i t is certainly going to be 
the case tha t the presence of intermediate inputs and the associated forces for 
agglomeration w i l l amplify inter-locational differences, creating larger inter-
locational wage differences than we saw i n Section I I . 

V I CONCLUSION 

Imperfect competi t ion based models of in t ra- indust ry trade have become 
widely accepted as appropriate frameworks w i t h i n which to t h i n k about a 
large par t of w o r l d trade. The research out l ined i n th is paper makes one 
modif ica t ion to a s tandard model of th i s type; i t allows for input -ou tpu t 
l inkages between f i rms i n imperfectly competitive industries. M a k i n g th i s 
apparently minor modification fundamentally changes the structure of equi­
l i b r i a generated by the model, creating the possibility of "positive feedbacks" 
which support agglomeration of economic activity. 

The work so far undertaken suggests many directions, both empirical and 
theoretical, for future research. On the empirical side, is there evidence tha t 
i n t e g r a t i o n has fostered geographical concentrat ion of indus t ry? Some 
evidence, (both t ime series and cross country comparison) suggests this may 
be so, but w o r k needs to be done to disentangle agglomeration effects from 
the ordinary process of specialisation predicted by any trade theory. I f l i n k ­
ages exist, how strong are they? I f a German car component manufacturer or 
Ci ty of London f inancial ins t i tu t ion were to relocate to I re land — or to India 
— how low would wages i n these locations have to be to offset agglomeration 
advantages? Perhaps case study methods can shed some l igh t on these issues. 

On the theoretical side, much work remains to be done on incorporat ing 
loca t ional asymmetr ies i n t o the models, and on developing dynamics. 
Perhaps most fundamental ly , the policy implications of th is sort of model 
need to be developed. The implicat ions of th is l ine of research for regional 
policy remains uncharted terr i tory. 
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