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Ad mum, Delphini:
A  prim er in  ‘new economie geography’*

Gianmarco I.P. Ottaviano* 
Università di Bologna, EUI, CORE and CEPR

16 June 1999

Abstract

This paper discusses the intellectual origins of the so-called 
‘new economic geography’ and provides its basic insights by means 
of a streamlined framework which stresses the generality of their 
implications.

'At the court of the king of France Louis XIV the education of the crown prince 
( Delphinus) was also pursued by streamlined versions of classical Latin writers. These 
versions were written ad usum Delphini, that is ‘for the use of the crown prince’, and 
they were later adopted as textbooks in FYench schools.

'Università di Bologna, Dip. Scienze Economiche, Piazza Scaravilli 2, 40126 
Bologna, Italy. E-mail: ottavian@teconomia.unibo.it. I am grateful to Richard Bald­
win, Masahisa Fujita, Jean Gabszewicz, Philippe Monfort, Victor Norman, Konrad 
Stahl and Jacques-François Tinsse for helpful discussions on the topic of the paper. 
Financial support from a Jean Monnet Fellowship at EUI in Florence is gratefully 
aknowledged.
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1 In troduction

What forces shape the economic landscape? What brings economic 
agents together or drives them apart? Why do regions, that have been 
similar for centuries, all of a sudden start becoming increasingly different? 
What is the role of obstacles to trade and factor mobility?

Despite some valuable early contributions made by Perroux (1950), 
Myrdal (1957), or Hirschman (1958), these questions remained unan­
swered by mainstream economic theory for a long time. It is only recently 
that economists have become able to provide an analytical framework 
explaining the emergence of economic agglomerations in an otherwise 
homogeneous space (see, e.g., Beckmann and Thisse, 1986). As argued 
by Krugman (1995), this is probably because economists lacked a model 
embracing both increasing returns and imperfect competition, the two 
basic ingredients of the formation of the economic space, as shown by 
the pioneering work of Hotelling (1929), Losch (1940), Isard (1956) and 
Koopmans (1957).

A general model of general equilibrium with imperfect competition 
has so far been out of reach (Bonanno, 1990). However, specific models 
have been developed that, taken together, have increased our understand­
ing of the way the space economy works (Fujita and Thisse, 1996).

Among these models an increasing number of contributions (see, 
e.g., Krugman, 1991a; Krugman and Venables, 1995; Fujita, Krugman 
and Venables, 1999, to cite only the three best known works) make use of 
a particular implementation of the Chamberlinian paradigm (Chamber­
lin, 1933) of monopolistic competition (Spence, 1976; Dixit and Stiglitz, 
1977). Their aim is to use this specific analytical framework in order 
to construct ‘clarifying examples’ enhancing our understanding of how 
the obstacles to the spatial mobility of goods and factors affect economic 
geography (Krugman, 1995).

This line of research, sometimes dubbed, with some abuse of name, 
‘new economic geography’ (Krugman, 1991b)1, is the updated version of

'See Ottaviano and Puga (1998) for a detailed survey of what has been accora-
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an ambitious research project that goes back at least to Ohlin’s (1933; 
1967, revised edition) fundamental contribution to the theory of inter­
national trade.* 2 In his essay Ohlin challenges the common wisdom that 
considers international trade theory as separate from location theory:

“international trade theory cannot be understood except in 
relation to and as part of the general location theory, to which 
the lack of mobility of goods and factors has equal relevance" 

(Ohlin, 1967, p.97, emphasis in the original).

The reason being that changes in the transportability of commodi­
ties as well as in the mobility of factors affect the location of industry, the 
distribution of labor and capital, the geography of demand and, therefore, 
the pattern of trade.3

Building on the seminal works by von Thtinen (1826), Marshall 
(1890), and Weber (1909), Ohlin provides deep insights on how the ex­
plicit consideration of space affects (and, sometimes, even reverses) some 
of the main conclusions of the neoclassical paradigm of trade theory.4 
However, once more, the robustness of the analysis is undermined by the 
lack of a model dealing with both increasing returns and imperfect com­
petition,5 so that, someway paradoxically, Ohlin’s contribution is mainly 
identified with his spaceless model: International Trade Simplified.6 New 
and more powerful analytical tools being available now, ‘new economic 
geography’ may be seen to start from where Ohlin had to stop.

In a strict sense to the so-called ‘new economic geography’ belong 
all the models that use chamberlinian monopolistic competition to study 
the impact of trade costs on the geographical distribution of economic

plished in this field. For an outsider’s critical assessment see Martin (1999).
2See, also, Ohlin, Hesselborn and Wijkman (1977) and Findlay (1995).
3See, Ohlin (1967), Ch. XI-XII.
■•See, Ohlin (1967), Part Three, pp. 97-165.
5See, Ohlin (1967), Ch. III.
6Ohlin (1967), Part Two, pp. 49-93.
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activities.7 Since the seminal contributions by Paul Krugman (1991a,b) 
models of this kind have proliferated in a someway chaotic way giving 
rise to what is often perceived as a collection of special cases. To this per­
ception contribute many factors. First of all, the vocabulary is confusing. 
Different people call the same things with different names and different 
things with the same names. Second, the common literary roots are 
not always acknowledged. Authors show idiosyncratic tastes for precur­
sors and like to trace back their inspiration to petty defunct economists. 
Third, most models are based on very restrictive modelling choices and 
nonetheless are not amenable to analytical solutions. A skeptic cannot 
help reading their numerical results as special cases of special cases. The 
overall impression might well be to face a group of researchers who speak 
about the same issues using different languages, having a patchy idea of 
the literature and showing little awareness of the potential weakness of 
their results.

The aim of this short paper is to challenge this overall impression 
by pointing out some fairly general insights of ‘new economic geography’. 
This will be achieved by distilling its essence, that is, by stripping its con­
ceptual framework to the bones and by sorting out its vocabulary. The 
remainder of the paper is in four parts. Section 2 provides a streamlined 
textbook model of ‘new economic geography’. Section 3 ties some of its 
loose ends and points out some directions of future research. Section 4 
provides a concise dictionary. Section 5 concludes.

2 C onceptual framework

Contrary to the general perception, the basic underpinnings of ‘new eco­
nomic geography’ cam be easily conveyed by means of models which are 
very simple and yet have quite general implications. This section presents

7TYade costs consist of all costs associated with the exchange of goods and factors 
among agents located in different places. Some of these costs are due to the sheer 
existence of distance (e g., transport costs), others arise from institutional barriers 
(e.g., tariffs or quality and safety standards) or even from linguistic and cultural 
differences (e g., business practices).
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a cuuple of examples with the aim of clarifying the two blueprint mecha­
nisms that ‘new economic geography’ stresses as key explanations of the 
geographical agglomeration of economic activities.

2.1 D em and linkages

The first model is meant to capture the insights of Krugman (1991a,b). 
The idea is that, when a firm moves its production facilities to a new 
site, some of the income it generates is spent locally (demand linkage). 
As a result, when a new firm starts production in a certain place, it 
has a double effect on the local market conditions. On the one side, it 
makes local competition fiercer (competition effect). Ceteris paribus, this 
would cut profits industrywide forcing some firms to leave the market. 
On the other side, the fact that some of the income it generates is spent 
locally increases the size of the local market (market size effect). Ce­
teris paribus, this would increase local profits attracting more firms from 
other regions. With perfect competition this latter effect is negligible 
so that, if locations are fairly similar in terms of preferences, technology 
and factor endowments, the agglomeration of an industry in a few loca­
tions will never be observed in equilibrium. By contrast, with imperfect 
competition, the market size effect may be strong enough to offset the 
competition effect. In this case, since they offer higher profits, locations 
with even slightly more firms are better places to set up new firms. This 
creates a circular causation mechanism among firms location decisions 
that is able to foster industrial agglomeration.8

A simple way to model this idea is the following. Consider an 
economy made of two regions, a home region and a foreign region. Things 
pertaining to the former bear no label while those pertaining to the latter 
are labelled by a star. Each region is endowed with two factors. One 
factor cannot move between regions and its endowment, say A, is the

“This is reminiscent of the results obtained in recent shopping models where more 
firms in a given location attract more consumers due to the higher expected match, 
and earn higher profits despite the intensified competition (Schultz and Stahl, 1996; 
Gehrig, 1998).
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same in both regions. The other factor is mobile, its total endowment is 
Lt and is split so that L units are in the home region. Factor owners 
reside where their belongings are located so that factor incomes are linked 
to factor locations. There are two goods, a homogeneous good V and 
another good X , which is horizontally differentiated in N  varieties.

The K-good is produced by employing the immobile factor A as 
the only input under costant returns to scale. This good is freely traded 
between regions and is chosen as numéraire. The X-good uses only the 
mobile factor L under increasing returns to scale. Its interregional ex­
change is hampered by trade costs: r  units of the numéraire have to be 
payed for each unit of X  shipped.

To sharpen the analysis, assume that preferences are separable 
across the two goods, being linear in good Y  and symmetric in the va­
rieties of good X. In particular, in the home region the demand for a 
typical variety is assumed to be:

q = [ a -p  + bP][A + L\ (1)

and symmetrically in the foreign region. In (1) q is the quantity de­
manded of the typical variety, p is its. price, P  is the market price index:

P = (np + n 'p ')/N  (2)

In (2) n and n* are the numbers of varieties produced respectively in 
the home and in the foreign regions (n + n* = N). Therefore, P  is the 
average market price in the home region. The function (1) shows that 
the demand for a variety decreases with its price and increases with the 
price of other varieties. The intensity of this second effect depends on 
the value of 6 < 1 that measures the substitutability between varieties. 
As it is reasonable, if substitutability is good (b is large), the demand for 
the typical variety is strongly affected by the price of other varieties.

Turning to the supply side, we assume that production of the Y- 
good requires one unit of factor A for each unit of output, while produc­
tion of the A'-good needs a fixed input requirement /  of factor L to start 
production plus c units of the numeraire for each unit of output. Mar­
ket structure is perfectly competitive in sector Y  and monopolistically 
competitive in sector X.

5
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The existence of the fixed cost /  implies increasing returns to scale 
in the production of the differentiated A-good varieties so that each firm 
supplies one and only one variety. Moreover, it pins down the number of 
firms\varieties hosted by the home region. As it can be easily seen, the 
L-factor market clearing condition, yields:

Condition (3) also implies that the total number of firms is a con­
stant determined by the exogenous total endowment of factor L, N =
LT/f-

Free entry and exit imply that in equilibrium revenues are just 
enough to cover the costs of production so that operating profits are 
entirely absorbed by the owners of factor L.

As to prices, we have to remember that varieties from abroad incur 
a transport cost r. This means that in most reasonable models of spatial 
competition with product differentiation and at least some price dis­
crimination, in equilibrium we would observe p* > p with the difference 
between the two prices being an increasing function of r .9 Consequently, 
in equilibrium the price index P  is a decreasing function of n:

P  = P (n ,r), P „ (n ,r)< 0 , |PnT( n ,r ) |> 0  (4)

Equations (1), (2), (4) and (3) describe the model. They can be 
used to obtain the inverse demand for a typical home variety in the home 
market:

p = a + bP{n, t ) -  -  J  — (5)

Due to monopolistic competition, the firm producing the typical 
variety takes the average market price P(n, r) as given.

The inverse demand (5) is represented in Figure 1. The horizontal 
and vertical intercepts of (5) are respectively [a + bP(n, r)] [A + fn] and 
[a + bP(n, t)]. The equilibrium values of q and p are shown as q and p .

9For a qualification of this statement see Ottaviano and Thisse (1998).
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They axe found by setting marginal revenue equal to marginal cost. The 
operating profits are shown by the shaded rectangle and accrue to the 
owners of factor L.

The picture is all we need to assess the conditions under which we 
should expect to observe agglomeration in this simple .framework. To see 
why, start from an initial situation where regions are identical, L = LT/2 
and n = LT/2 f. Suppose that some firms move from the foreign to the 
home region so that n increases. For these firms to want to stay in the 
home region, operating profits have to increase. Indeed, were this not 
the case, the firms would rather go back to the foreign region.

Turn now to Figure 1. An increase in n has two opposite effects on 
operating profits. First, as new firms enter the home region, the price 
index P (n ,r) decreases. Ceteris paribus, this would shift the inverse 
demand (5) toward the origin of the axes and operating profits would 
shrink. This effect is due to increased competition in the home market 
and stems from the fact that fewer firms now face trade costs when 
supplying the home market. But this is not the only effect. For some 
firms to move to the home region, some owners of factor L have to follow. 
This means that, as n increases, also L goes up so that the market of 
the home region expands. Ceteris paribus, the horizontal intercept of 
the inverse demand would move away from the origin and profits would 
expand. This is a market size effect which is induced by the linkage 
between the locations of firms and factor L expenditures.

Since the two effects oppose each other, the net result is a priori 
ambiguous. But we can say more than that. In particular, we can assess 
which effect prevails depending on parameter values. Start with the 
competition effect that goes through [a + 6P(n, r)]. This effect is strong 
if b is large, i.e. if varieties are good substitutes. It is also strong if 
|Pn(n, r)| is large. As shown in (4), this happens if r  is large, because, 
when obstacles to trade are high, competition from the other region is 
weak and home firms care a lot about their competitors being close rather 
than distant. As to the market size effect, it will be strong if /  is large 
because each new firm brings along many L-factor owners, and if A is 
small because immigrants have a large impact on the local market size.

7
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We can therefore conclude that the market size effect dominates the 
competition effect, when goods are bad substitutes (b large), increasing 
returns are intense ( /  large), the immobile factor are unimportant (A 
small) and trade costs are low (r small). Under such circumstances, 
the entry of new firms in one region would raise the operating profits of 
all firms. Higher profits would attract more firms, generating circular 
causation among firms location decision. Agglomeration would then be' 
sustainable as a spatial equilibrium.

This line of reasoning is a fairly general way to convey Krugman’s 
insights and it is explored in greater detail and rigour in Ottaviano and 
Thisse (1998) where (1), (2), (3) and (4) are shown to belong to a full- 
fledged model of monopolistic competition with horizontal product dif­
ferentiation.10 However, Krugman (1991a,b) adopt a more restrictive 
formulation than (1), that is, an isoelastic specification.11 It is there­
fore worthwhile showing that the general argument is unaffected by this 
choice.

With symmetric isoelastic demand (1) has to be substituted with:

q = p-°P°-1{A + fn} (6)

where P  is the corresponding CES symmetric price index:

P(n, r) = (np1_<7 + np*1_a) 1~" (7)

The parameter a > 1 represents both the own-price elasticity of demand 
for a typical variety and the elasticity of substitution between varieties. 
As far as the presence of trade costs leads to p < p*, the prices index (7) 
exhibits the same qualitative properties as (4).

The inverse demand that corresponds to (8) is given by:

p = q-V 'P in , t)1- IIo[A + fn]1/a (8)

10Notice, however, that the same argument would work with oligopolistic competi­
tion and homogenous goods. All that is needed are trade costs and pricing above the 
marginal cost of production (see, e.g., Venables, 1996b).

"For details on the limits of monopolistically competitive models with CES utility, 
see Ottaviano and Thisse (1999a).
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The equilibrium of the CES model is shown in Figure 2 where the 
shaded area corresponds again to the operating profits of the firm. If we 
now perform the same thought experiment as before and let n increase, 
we discover that the same effects are again at work. On the one hand, 
there is the competition effect. As n increases P(n, r) decreases and the 
inverse demand (8) is drawn closer to the origin of the axes: an increase 
in the number of home competitors make operating profits shrink in the 
home market. On the other hand, there is the market size effect. As 
more firms enter the home region, they bring L-factor owners with them. 
As n increases, also [A + fn\ increases and (8) is drawn away from the 
origin: because the income of the immigrant L-factor owners is spent 
locally, an increase in the home population enlarges the size of the home 
market.

As before, we can be more precise about the circumstances under 
which either effect dominates. The competition effect is strong if vari­
eties axe good substitutes (cr large) and if |P„(n, r)| is large, that is, if 
trade costs are high (r large). The market size effect is strong if the 
L-factor owners constitute a large share of the population (A is small) 
and if a large input of that factor is required to operate a firm ( /  is 
large). Therefore, we end up with the same conclusions: the market size 
effect dominates the competition effect, when goods are bad substitutes 
(ct large), increasing returns are intense ( /  large), the immobile factor 
owners are unimportant (A small) and trade costs are low (r small). If 
this is the case, the entry of new firms is one region raises the operating 
profits of all firms. Higher profits attract more firms and this generates 
a circular causation mechanism among firms location decisions which is 
able to sustain agglomeration.

This exact coincidence of results should be enough to establish - 
contrary to the skeptic impression - the logical robustness of the mech­
anism envisaged by Krugman (1991a,b) as an explanation of the geo­
graphical distribution of economic activities.

9
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2.2 C ost linkages

A different explanation of the mechanics of economic agglomeration can 
be found in Venables (1996a). The idea is that, in most industries, firms 
are connected by input-output linkages: what is output for a firm is input 
for another and viceversa. Under this perspective, the fiercer competition 
induced by a new entrant in the local market is double-faced: the implied 
reduction in market prices is bad news for existing firms profits on the 
revenue side but it is good news on the cost side (cost linkage).

To embody this idea in the foregoing analysis only two changes have 
to be made to the framework of the previous section. First, assume that 
there is only one factor, say factor A, which is immobile between regions. 
This factor is used not only as the unique input in the production of the 
numéraire good Y  but also to comply with the fixed requirement /  in 
the supply of the differentiated good X. Second, the marginal cost of 
production c in this latter sector is paid in terms of the differentiated 
good itself. Therefore, X  is demanded both as a final good by consumers 
A and as an intermediate good by firms n.

If, for simplicity, we assume that the same degree of substitutability 
characterizes the varieties no matter whether they are used by consumers 
as final goods or by firms as intermediates, the inverse demand function 
is now:

p = a + bP(n,r) — ■—-— (9)
A + n

Figure 3 plots (9) along with the marginal cost cP(n,r). To assess 
under which conditions agglomeration can arise in this setting, consider 
an initial situation in which the two regions are identical and suppose 
that some firms in sector X , decide to move to the home region. If their 
arrival increases the operating profits in the home region, then more 
firms follow, circular causation sets in and industry X  agglomerates in 
the home region.

The analysis is readily conducted in terms of Figure 3. An increase 
in the number n of firms in the home region has three effects. First, 
as n increases, competition gets fiercer and P(n, r) decreases (competi­
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tion effect). Ceteris paribus, this would shift the demand towards the 
origin and operating profits - represented by the shaded area - would 
shrink. Second, as increased competition depresses P ( ti, t ), intermedi­
ates become cheaper so that the marginal cost curve moves downwards 
(cost effect). Ceteris paribus, this would raise operating profits. Third, 
as new firms enter the home region, they demand intermediates so that 
the market of the home region expands. That is, [/I + n] grows and, 
ceteris paribus, this would shift the horizontal intercept of the demand 
curve away from the origin (market size effect).

While the net effect on operating profits is a priori ambiguous, 
we can establish parameters values for which either effect dominates. 
Most of the results should be familiar by now. The competition effect 
is strong if varieties are good substitutes (large b) and if trade costs are 
relevant (large r). The demand effect is strong when demand by firms 
is important relatively to demand by consumers (small A) and if each 
firm requires a small amount of factor A to operate ( /  small). Therefore, 
agglomeration is sustainable as an equilibrium when varieties are bad 
substitutes, trade costs are low and final demand is small relatively to 
intermediate demand. Needless to say, it could be easily shown that the 
same insights would carry through if the CES specification were chosen 
as in the original model by Venables (1996a).

Notice the only qualitative difference between a model with input- 
output linkages plus intersectoral factor mobility and a model with de­
mand linkages plus interregional factor mobility. While in the latter 
strong returns to scale (large / )  favour agglomeration, in the former 
they work against it. The reason is that, while in the latter additional 
demand comes from factor owners who follow firms, in the former it 
comes directly from firms. Therefore, while in the latter a strong market 
size effect requires many factor owners to match few firms, in the former 
the reverse is true.
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3 T ying som e loose ends

3.1 Consum er surplus

The stories told in the foregoing sections are about firins in sector X  
changing location in the quest of the highest profits. The same results 
could have been equivalently reported by telling stories about factor own­
ers looking for the highest utility: owners of factor L migrating between 
regions in the demand-linkage model and owners of factor A riallocating 
their resources between sectors in the cost-linkage model.

Then, under this respect, a basic ingredient is missing in the pre­
vious analyses, namely the impact of firms location choices on consumer 
surplus. This impact is visible in all the figures drawn: as n changes, 
the area of the surface below the inverse demand curve and above the 
horizontal line corresponding to the equilibrium price changes too. Less 
evident from the figures, but intuitively obvious, is that, as n increases 
and P(n, r) decreases, the surplus of home consumers always rises be­
cause the entire array of differentiated varieties becomes cheaper for them 
as more firms produce locally and do not have to charge for trade costs.

The explicit consideration of consumer surplus, say S(p,p’,n), has 
two main consequences. First, for intermediate values of the parame­
ters, its behaviour is crucial for the incentive to agglomerate. In par­
ticular, it may happen that, even if an increase in the number of local 
firms depresses their operating profits, the positive effect of higher n 
on consumer surplus is strong enough to more than compensate factor 
owners.12Second, the response of consumer surplus affects the functional 
shape of the relation between n and the benefit that factor owners obtain 
by reallocating their resources between regions and sectors. This has im­
portant implications for the spatial evolution of the economic landscape

12In the cost-linkage model this intermediate scenario is slightly more complex due 
to the additional negative impact of rising n on the costs of production. First, even 
if revenues shrink because of fiercer local competition, operating profits may still 
increase thanks to lower costs of production. Second, even if operating profits do 
shrink, agglomeration may still be worthwhile if consumer surplus grows enough.
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as it will be discussed below.

3.2 Strategic considerations: pricing policies

The foregoing analyses have shown that a central ingredient of the ag­
glomeration mechanisms presented above is the relation between the 
number of local firms and the price index P (n ,r). A thorough under­
standing of this relation requires the exact determination of equilibrium 
prices, p and p*. In general, they should depend on both the geographical 
distribution of firms and the extent of their freight absorption, p = p(n, r) 
and p* =  p*(n, r) .13 The ways prices depend on the distribution of firms 
and trade costs are both crucial pieces of information because they are 
bound to affect the balance between competition and market size effects.

Prom this point of view, the CES model suffers from severe limita­
tions. On the one side, in the CES model, monopolistically competitive 
firms set prices as monopolists would do by charging a constant propor­
tional mark-up over marginal cost that disregards the number and the 
location of competitors.14 On the other side, when interregional trade 
costs of good X  are paid in terms of good X  itself (‘iceberg’ assumption), 
firms do not absorb any freight at all even when they are allowed to freely 
discriminate between close and distant customers (p* = (1 + r)p). As a 
result, firms interact in a quite naive way imposing a straitjacket on the 
possible functional shapes of p(n, r) and p*(n, r).

Since the functional shapes of p(n, r) and p*(n, r) influence both 
the functional shape of consumer surplus 5(p,p*,n) and the functional 
shape of firm profits II(p,p*,n), a thorough investigation of firms pricing 
decisions is needed to understand the trade-off between competition and 
market size effects.15

1:1 Firms are said to absorb some freight, in so far as the difference between the prices 
they charge to distant and close customers falls short of the difference between the 
costs of reaching them (trade costs).

14In the demand-linkage model firms price at p =  co/(o  — 1). In the cost-linkage 
model they quote p = P (n ,r)ar /(a  — 1). In both cases the mark-up over marginal 
costs is proportional and constant being equal to o /(o  — 1).

15For a formal discussion of these issues, see Ottaviano and Thisse (1998).
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3.3 D ynam ic considerations: nonlinearities, adjust­
m ent and bifurcations

As already argued, firms relocation is driven by the intersectoral and 
interregional allocative decisions of factor owners who seek to maximize 
their utility. If we assume, as it is customary in ‘new economic geogra­
phy’, that factor owners are atomistic, then their allocative decisions are 
discrete choices between two alternatives. In the demand-linkage model 
L-factor owners compare the indirect utilities that the two regions of­
fer to them and move to the more generous region. In the cost-linkage 
model A-factor owners compare the indirect utilities they get when em­
ployed in the two sectors and move to the sector which offers them higher 
satisfaction.

In reality, such reallocations are not free but rather take time and 
money due to various sorts of adjustment costs. For example, one may 
think of migration costs in the demand-linkage model and of retooling 
costs in the cost-linkage model. The result is that the adjustment is not 
instantaneous but rather gradual.

A reduced-form model encompassing the main insights of both the 
demand- and the cost-linkage models is useful to investigate the implica­
tions of gradual adjustment. For expositionary purposes, let us explain 
how things work in terms of the demand-linkage-cum-migration story 
only.

Denote the indirect utility of an L-factor owner in the home region 
as:

V(p,P*,P,P‘,n) = S(p,p',n) + ri(p,p*,n) + Il(p,p*,n) (10)

where the star, as before, labels variables pertaining to foreign agents 
and the upper-bar labels variables pertaining to the foreign market. For 
example, p is the price quoted by home firms in the home market, p* 
is the price quoted by foreign firms in the home market, p is the price 
quoted by home firms in the foreign market, etc.. Therefore, S(p,p*,n) 
is the consumer surplus of an L-factor owner residing in the home region; 
II(p,p*,n) and II(p,p*,n) are the operating profits of home firms in the
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home and foreign markets respectively. Only the number of home firms 
appears in (10) because the number of foreign firms is determined as a 
residual: n* = LT/ /  — n.

By symmetry, the indirect utility of an L-factor owner residing in 
the foreign region is:

V'{p,P*,P,P',n) = S'{p, p\n) + n*(p,p*,n) + r r ( p ,p »  (11)

The migration decision of an L-factor owner is based on the com­
parison between (10) and (11), i.e. on the sign of their difference:

A V  = V(p,p*,p,p*,n) -  V*(p,p*,p,p*,n) (12)

Remembering that, in general, the pricing policies of firms depend 
on n and r , we can rewrite the indirect utility differential in a more 
compact way as:

AV = AV(n, t) (13)

where AV(n, r) is assumed to be a smooth function of its arguments.

AV is the statistic that guides L-factor owners location decisions.16 
If AV > 0 (< 0) those who reside in the foreign (home) region want to 
migrate to the home (foreign) region. If AV = 0 there is no incentive for 
anybody to change location. Gradual adjustment can be simply captured 
by the following mechanism:

h= ')A V (n ,r)  (14)

where h is the instantaneous change of n and 7 > 0 is a measure of the 
speed of adjustment. The differential equation (14) is a reduced-form 
spatial model that encompasses both the demand- and the cost-likage 
models discussed above. A steady state of the model is obtained when 
motion stops: h = 0. Therefore, there are two possible types of steady

l6To be precise, this is a good approximation to forward-looking migration deci­
sion only if L-factor owners discount the future heavily (Ottaviano, 1996), which is 
assumed here for expositionary purpose.
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states: interior steady states for n such that AV(n,r) = 0 and corner 
steady states for n = N (n = 0) if A V (l,r) > 0 (AV/ (0,t) < 0).

Tiie number and the stability of steady states depend on the shape 
of AK(n, r). Some remarks can help to be more precise about this state­
ment. First, in general, there always exists at least one steady state. 
Since the model is symmetric, it is the steady state corresponding to 
n = N/2. Second, this steady state is (locally) stable (unstable) if 
AVn(N/2, t ) < 0 (AVn(N/2, r) > 0) where subscripts denote partial 
derivatives with respect to the corresponding arguments.17 If it is un­
stable there also exist two additional steady states that, due to the sym­
metry of the model, are symmetric around n = N/2. Third, following 
previous discussions, for small trade costs the market size effect dom­
inates the competition effect, while the reverse is true for large trade 
costs. Consequently, if A F (n ,r) is a smooth function of its arguments, 
there must exist some value of r, say r 0, such that AVn(N/2, r 0) = 0 and 
AVn(N/2, t ) > 0 (AV„(N/2,t ) < 0) for r  < r 0 (r > r 0). Therefore, as 
r  varies and goes through r 0, the local stability properties of the steady 
state n = N/2 change (‘local bifurcation’).

These three remarks together are consistent with the following 
properties of AV(n, r):

Property (15) says that n =  N/2  is always a steady state (persistent 
steady state). Properties (16) say that as r increases from 1, the steady 
state n = N/2  turns from unstable to stable as soon as r grows above tq. 
Properties (17) says that, as soon as the steady state n =  N/2  changes 
stability, two additional steady states appear in its neighbourhood. Due 
to the symmetry of the model such steady states are symmetric around it.

17If AV„(N/2,t ) < 0 a small perturbation of n = N /2  would be compensated by 
migration. On the contrary, if AV„(N/2,t ) > 0 any small perturbation would be 
amplified by migration.

A V (N /2 ,t ) = 0 Vr, (15)

AVn(N/2, to) = 0, AVnT(N/2, r0) < 0, 

AVnn(N/2 , r 0) = 0, AVnnn(N/2, r 0) ±  0

(16)

(17)
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All these properties together say that the reduced model (14) undergoes 
a (local) ‘pitchfork bifurcation’ at r  = r 0. If AVnnn(N/2, r 0) > 0 the 
bifurcation is ‘subcritical’: as r  grows above r 0 the persistent steady 
state n = N/2 gains stability giving rise to two unstable symmetric 
steady states in its neighbourhood (see Figure 4). If AVnnn(N/2, r 0) < 0 
the bifurcation is ‘supercritical’: as r  falls below r 0 the persistent steady 
state n = N/2 loses stability giving rise to two stable symmetric steady 
states in its neighbourhood (see Figure 5).18

This fairly technical analysis suggests that both the number and 
the stability of the steady states of our reduced-form model depend cru­
cially on the functional shape of the indirect utility differential function 
AV(n, t ). This leads back to the shape of consumer surplus and operat­
ing protit functions as pointed out by (10) and (11).

3.4 W elfare

A detailed welfare analysis is required if one is to draw logically coherent 
policy implications from the models presented. Unluckily, this is not an 
easy task. The reason why is that such models depart from the walrasian 
competitive paradigm under three main respects.

First, there are increasing returns and imperfect competition: at 
the market equilibrium, because firms have market power, they operate 
at an inefficiently low scale.

Second, there is horizontal product differentiation: the market equi­
librium may overprovide or underprovide variety. On the one hand, since 
revenues from producing a certain variety do not capture the correspond­
ing consumer surplus, they may not cover costs even when the net social 
value of the variety is positive. This creates a potential bias towards too

'“Notice that a differential equation can undergo only (combinations of) three types 
of bifurcations: saddle-node, transcritical and pitchfork bifurcations. A saddle-node 
bifurcation does not exhibit any persistent steady state. A transcritical bifurcation 
has a persistent steady state but other steady states are not symmetric around it. 
Therefore, (14) can only feature pitchfork bifurcations. For further details see, e g., 
Guckenheimer and Holmes (1990).
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few varieties. On the other hand, when a new variety is introduced, it af­
fects the profits of existing firms and gives rise to another external effect 
because the profit of the new entrant does not, in general, correspond to 
the net change in profits in the economy as a whole. If varieties are com­
plements, this effect also favours too few of them. However, if varieties 
are substitutes, it fosters too many of them so that the net outcome is 
ambiguous.

Third, there are demand and cost linkages: when relocating, firms 
do not take into account the external impact of their decisions on other 
firms demand conditions and production costs. More precisely, when a 
firm leaves one region and moves to the other, it does not realize that 
it creates demand and cost linkages in the region of destination while 
destroying existing linkages in the region of origin. Therefore, in the 
presence of such linkages, it is not a priori clear whether the market 
outcome leads to inefficiently strong or inefficiently weak agglomeration.

A way out could be to adopt a second-best approach by taking 
for given the first two kinds of inefficiency - market power cum increas­
ing returns and product differentiation - as they are not specific to the 
spatial models under scrutiny. This would allow to focus on the true 
spatial policy issues: Is there (second-best) inefficient agglomeration at 
the market outcome? If so, what policy tools can be used to deal with 
such (second-best) inefficiency? Is there a potential conflict between the 
needs of mobile and immobile factor owners?

These normative questions are barely addressed in the literature, 
but answers are badly needed if ‘new economic geography’ is to say any­
thing relevant about regional planning in the real word.19

4 C oncise d ictionary

As we already discussed, one of the reasons why ‘new economic geogra­
phy’ might not look like a coherent line of research is the heterogeneous

19See Ottaviano and Thisse (1999b) for a first attempt in this direction.
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vocabulary it uses. Different authors call different things with the same 
names and the same things with different names. The aim of this section 
is to provide a brief semantic clarification.

agglomeration and dispersion forces: factors that bring eco­
nomic agents together and apart respectively; market size and competi­
tion effects are examples of agglomeration and dispersion forces.

backward and forward linkages: demand and cost linkages.

ball bifurcation: combination of supercritical pitchfork bifurca­
tions.

centripetal and centrifugal forces: see ‘agglomeration and dis­
persion forces’.

complexity: nonlinear dynamics.

cumulative causation: circular causation.

factor price effect: net effect of market size and competition on 
operating profits.

home market effect: market size effect.

intertemporal linkages: demand and cost linkages between R&D 
and production.

macroeconomic complementarities: see ‘agglomeration forces’.

market based agglomeration forces: demand and cost linkages.

market potential: market size.

pecuniary externalities: demand and cost linkages.

pitchfork bifurcation: (combination of) supercritical pitchfork 
bifurcation(s).

positive feedback: circular causation.
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price index effect: competition effect.

symmetry breaking: pitchfork bifurcation.

tomahawk bifurcation: (combination of) subcritical pitchfork 
bifurcation(s).

5 C onclusion

This paper has identified the main roots of ‘new economic geography’ in­
side mainstream economic theory. An extensive discussion of its trouble­
some relations with other intellectual traditions can be found in Martin’s 
(1999) polemical survey.

By cutting through the complexities of the its main models, the 
paper has shown that, in essence, ‘new economic geography’ provides 
more general results than what is usually thought. As it is often the 
case, analitical simplicity and intellectual robustness go hand in hand.
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p

Figure 1 - The demand-linkage model

P

Figure 2 - The CES demand-linkage model
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p

Figure 4 - Subcriticai pitchfork bifurcation

25

©
 T

he
 A

ut
ho

r(s
). 

Eu
ro

pe
an

 U
ni

ve
rs

ity
 In

st
itu

te
. 

D
ig

iti
se

d 
ve

rs
io

n 
pr

od
uc

ed
 b

y 
th

e 
EU

I L
ib

ra
ry

 in
 2

02
0.

 A
va

ila
bl

e 
O

pe
n 

Ac
ce

ss
 o

n 
C

ad
m

us
, E

ur
op

ea
n 

U
ni

ve
rs

ity
 In

st
itu

te
 R

es
ea

rc
h 

R
ep

os
ito

ry
.



n

Figure 5 - Supercritical pitchfork bifurcation
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