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Abstract

This paper serves as an orientation towards the understanding of the theoretical
limitations in New Economic Geography and seeks to provide a prospective assess-
ment of new avenues of research along which the field could improve and develop.
We identify many of the persistent features and assumptions which have thwarted
the evolution of New Economic Geography and led to a sprawl of criticism within
the field. This criticism has opened a discussion towards the identification of new
possible directions, some of which are being progressively undertaken, while others
raise issues that are difficult to overcome both analytically and empirically.
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1 Introduction

Since the path-breaking contribution of Krugman’s monograph Geography and Trade
(Krugman, 1991a), “which most people consider the beginning of New Economic Geo-
graphy” (Krugman, 2010), together with his seminal Core-Periphery (CP) model (Krug-
man, 1991b), many researchers have devoted their attention towards providing theoretical
foundations and empirical research that add to the study of the geographical distribu-
tion of economic activities. Throughout its rather brief history, up to recent years, New
Economic Geography (NEG) has remained yet an attractive and vibrant field for many
economists. In spite of this, NEG has also been constantly susceptible to a wide range of
∗I am very thankful to António Almodovar, Cesaltina Pires, Sofia B.S.D. Castro, João Correia da Silva,
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criticism, both from within and from outside the field.1 Moreover, the lack of departure
from some restrictive assumptions has confined the field to a theoretical strait-jacket, thus
thwarting efforts to come up with new insights (Behrens & Robert-Nicoud, 2011).

In this review, we summarize the contents of a number of papers in the NEG literature
which we consider to be very successful in the attempt to provide an overall assessment
of the discipline. What these works have in common is the fact that they are aware
of the technical limitations of the frameworks generally assumed in the literature, and
they seek to analyse the causes for the shortcomings in terms of new developments in
the field. Some of the causes include, but are not limited to: the stringent assumption
of constant elasticity of substitution models of monopolistic competition, the unrealistic
assumption of iceberg transportation costs, the lack of calibration and attention devoted
to the use of numerical computations, the strict homogeneity assumed across consumers
and firms, the homogeneity in location space, and the overuse of migration adjustment
processes where agents are assumed to be short-sighted, among other issues. Outside
the NEG, the most relevant issues are raised by (would-be) closely related fields, such
as those stemming from Evolutionary Economic Geography (EEG) (Boschma & Frenken,
2006; Frenken, 2007; Boschma & Martin 2007, 2010) or from the geographers dedicated
to Proper Economic Geography (PEG) (Martin, 1999; Overman, 2004; Scott, 2004).

Our paper focuses heavily on the theoretical foundations and assumptions in NEG
that have been debated within the economics profession. As such, it does not attempt
to cover all possible topics and issues on the broader subject of Economic Geography,
which contains NEG, EEG and PEG as subsets. However, in order to provide an accur-
ate assessment of NEG’s limitations and provide new avenues of research, some views of
these (sub-)disciplines cannot be disregarded. They are naturally intertwined and can-
not be dissociated from each other. This argument extends to the inter-disciplinarity
between NEG and other fields within economics, where we emphasize the connection
between NEG and Urban Economics. In fact, several authors have argued that the lack
of cross-fertilization between these fields can only thwart further developments in Eco-
nomic Geography (Combes et al., 2005; Duranton & Rodríguez-Pose, 2005; Fujita & Mori,
2005; Garretsen & Martin, 2010; Rodríguez-Pose, 2010). Therefore, we also aim to provide
some prospective analysis in these directions.

At a later stage, we briefly describe some notable contributions in the literature that
address some of the issues raised by the recent criticism surveyed in this work. Some of
the issues pertain to: the influence of firm or consumer heterogeneity in spatial agglomer-
ation outcomes; more general models of monopolistic competition; the role of the spatial
topology in a multi-regional setting; forward-looking expectations in the migration adjust-

1Krugman (1991a) anticipated the negative reaction of geographers towards NEG.
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ment process; the role of the computer; new analytical approaches that provide valuable
insights on bifurcation mechanisms in CP models, the role of self-selection and sorting of
agents across regions, the rise of hierarchical urban systems and the formation of cities,
as well as the treatment of geography and history in NEG (Krugman, 2011).

The rest of the paper is organized as follows. In Section 2 we review the literature
from the dawn of NEG up to subsequent early models that allowed NEG to span across
fields such as urban economics and economic growth. In Section 3 we overview the main
limitations that have confined the field of NEG in a theoretical strait-jacket as well as
some works that have tried to counter them. In Section 4 we proceed to identify new
possible avenues of research and describe some contributions that are guiding NEG along
these paths. Section 5 is left for some concluding remarks.

2 An overview on early NEG models

In this section, we begin by briefly summarizing the background that led to the surge of
NEG. We then describe the contributions that provide an overview on the early develop-
ments in NEG up the early 2000’s. We also assess the cross-fertilization between NEG
and other fields, particularly Economic Growth and Urban Economics.

Urban economics has had the merit of delivering important contributions, such as
providing micro-foundations of urban agglomeration economies (e.g. Rosenthal & Strange,
2001) and explaining the impact of neighbourhood effects and spatial externalities on the
stratification of cities (Anas et al., 1998). Henderson (1974, 1991) served as the foundation
to a large flow of research on urban systems by providing a description on how cities with
different sizes may emerge.2 Location theory, deeply rooted in Hotelling’s “Stability in
Competition” (Hotelling, 1929) and Lösch’s “The Economics of Location” (Lösch, 1954),
studies the geographical distribution of industry and geographical variations in firms’
mark-ups over prices. Though relevant fields in their own right, neither of them has
achieved the interest reached by NEG. One of the reasons might be that, unlike the
other two, NEG has a well defined and broad enough objective. As Walter Isard (1956)
complained, classical location theory, for instance, was disentangled from mainstream
economics because it confined itself to a disintegrated framework of partial equilibrium
theory, exogenous variables, linear transport costs, and ad hoc demands (Blaug, 1997).

On the other hand, NEG is the first field in economics to provide a detailed descrip-
tion of spatial inequalities that emerge as the outcome of a general equilibrium model.
Paul Krugman, as a precursor of NEG, was the first to show analytically how spatial

2For a more comprehensive overview the early literature on urban economics, I refer the reader to the
monograph by Henderson & Thisse (2004).
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imbalances arise when regions are symmetric. The reason why it took so long to come up
with an explanation probably hinged on the technical difficulties imposed by dominant
paradigms of economic theory up to that date. Authors such as Duranton & Puga (2004),
Fujita & Thisse (2009), Puga (2010) and Gaspar (2018) discuss what results are consistent
with neoclassical theory in terms of the spatial distribution of economic activities. It is
insightful to state Starret’s (1978) “Spatial Impossibility Theorem”. The Theorem states
that in an Arrow-Debreu economy under constant returns to scale, with a finite number of
agents and locations, homogeneous space and costly transportation, there is no competit-
ive equilibrium involving inter-locational trade (transportation). By homogeneous space
it is meant that both preferences and the set of production technologies are independent of
location. If economic activities are perfectly divisible, there is a competitive equilibrium
such that each location is autarkic. In other words, there is no reason to agglomerate.

It is thus not difficult to find that, in order to explain spatial inequalities and regional
specialization, one must violate at least one of the assumptions stated in the Theorem.
Taking transport costs as ubiquitous, explaining uneven spatial development requires one
to assume non-homogeneity of space and/or non-convexity of production sets to allow
for economies of scale (Duranton, 2008). This led to the surge of imperfect competition
models: oligopolistic competition and monopolistic competition. Under imperfect com-
petition, pricing decisions by firms depend on the spatial distribution of both consumers
and other firms. Models of monopolistic competition are favoured in particular. As ar-
gued by Fujita & Thisse (2013), one reason is that, since there is no strategic interaction
between firms (firm space is atomistic), the common problem of existence of equilibrium
which occurs frequently in oligopolistic competition, is not that problematic in this case.
Another reason pertains to the higher tractability of monopolistic competition. Since
the framework implies increasing returns to scale at the plant level, and transportation
is costly, location decisions are not trivial. Hence, both ingredients are essential to any
model that aims at explaining the space-economy. A particular case is the Dixit-Stiglitz
monopolistic competition model (Dixit & Stiglitz, 1977), where consumers value variety
of a horizontally differentiated good and where there exists a continuum of firms operating
under internal economies of scale for each good.

Seeing that the space-economy is a result of agglomeration forces operating against
dispersion forces, we scrutinize the main principles at work that led to NEG. Price com-
petition is known to be a strong dispersion force (see Tirole, 1988). However, product
differentiation alleviates price competition and hence allows firms to locate where they
have access to a bigger market and higher demand, and where transport costs are lower.
The principle at work was first identified by Krugman (1980) as the home-market ef-
fect (HME), whereby larger markets have a more than proportional share of firms due
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to increasing returns to scale at the firm level.3 But this view first emerged within the
New Trade Theory (NTT), whose focus is on international trade patterns, to explain why
larger countries are net exporters of manufactured goods and exhibit higher wages (Krug-
man, 1980; Helpman & Krugman, 1987). Therefore, it was implicitly assumed that the
market size was exogenous, i.e., that both consumers and producers are not allowed to
migrate between regions. The path-breaking contributions that tackled these issues were
the monograph Geography and trade (Krugman, 1991a), and the CP model (Krugman,
1991b). The starting point of the CP model (or alternatively, the FKV model; see Fujita
et al., 1999b, Chap. 5) is that the migration of some workers changes the relative attract-
iveness of both origin and destination. These effects can be seen as externalities because
workers do not take them into account in their decisions (they are infinitesimally small).
The basic layout of the CP model comprises two regions, and two sectors: one operating
under monopolistic competition à la Dixit-Stiglitz and the other operating under perfect
competition; and two factors of production. One factor is regionally immobile and is used
as an input in the agricultural sector. The other is regionally mobile and is used as input
in the industrial sector. There is a cumulative process whereby a market-size and cost of
living effects work in a way that promote agglomeration of industry in one region. As this
region becomes bigger, so does the market, thus attracting more industry. Additionally, as
the market increases, more differentiated varieties are produced, thus leading to a decrease
in the regional price index which increases real wages. This circular causation of forward
linkages and backward linkages generates a centripetal force. On the other hand, a more
concentrated market enhances price competition, thus working as a dispersion force (mar-
ket crowding effect). This is also called a centrifugal force.4 As trade barriers decrease
so do the export hurdles of the largest country because firms are able to take higher ad-
vantage of scale economies, which fosters agglomeration and discourages dispersion. All
things considered, the key factor for determining the spatial distribution of industry is
the level of transportation costs. Hence, contrary to the neoclassical model that predicts
only spatial convergence, NEG accounts for both convergence and divergence.

Inasmuch as there is also a need to explain how agglomeration outcomes are pos-
sible when factor mobility is reduced, several models have come up with explanations
based on input-output linkages between firms. Two important contributions are those of
Krugman & Venables (1995) and Venables (1996), who assume that workers are inter-
regionally immobile. They introduce production of both final goods and intermediate
goods. Usage of the latter creates cost and demand linkages between firms and gener-

3The HME can be interpreted from two different perspectives: (i) that of more a than proportional
industry share in the larger market; or (ii) higher real wages in larger regions (Behrens et al. 2009).

4The combination of the market-size and market-crowding effects determines whether larger markets
do, in fact, attract more industry. They determine the strength of the HME (Combes et al., 2008).
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ates a new mechanism for agglomeration. In Krugman & Venables (1995), firms in the
monopolistically competitive sector produce final goods for consumption and a composite
manufacturing intermediate good which is assumed to be the same as the former. Intuit-
ively, a more agglomerated region offers a larger market for intermediate goods and thus
attracts production of these goods, and vice-versa. Venables (1996) develops this idea
further by assuming two vertically linked monopolistically competitive sectors, whereby a
downstream sector provides the intermediate good to the upstream sector that produces
final goods. The intuition is now more involved: agglomeration in a region occurs because
there is a a vertically linked sector that is already agglomerated in that region. In these
models, the forces at work in this framework are interpreted differently compared to the
CP model. There is also a market expansion effect but in this case it is due to higher
income (higher wages since labour supply is inelastic) that leads to higher consumer de-
mand. However, if wages are too high, some firms will want to relocate their production to
the periphery, so there is also a dispersion force. The advantage of this framework is that
a self-perpetuating agglomeration process may not occut. Instead, economic integration
yields a bell-shaped curve of spatial development.

The aforementioned models by Krugman & Venables (1995) and Venables (1996) thus
account for the possibility of re-industrialization of the periphery, supporting the hypo-
thesis of a “spatial” Kuznets curve whereby market forces initially increase, and then
decrease, economic inequalities. This prediction has also been uncovered in NEG models
where consumers are heterogeneous concerning their preferences for different locations
(Tabuchi & Thisse, 2002; Murata, 2003; Combes et al., 2008). The mechanism that pre-
cludes agglomeration in this setting is different. Simply put, heterogeneity in location
preferences implies that regional utility differentials differ across individuals, all other
things being equal. This implies that some consumers are less willing to migrate than
others. A higher dispersion of consumer preferences strengthens its centrifugal force. A
bell-shaped curve of spatial development has also been uncovered in NEG models that
consider costly transportation of agricultural products (Fujita et al., 1999b, Chap. 7,
Picard & Zeng, 2005). These costs counteract the net agglomeration forces from the
manufacturing sector and thus constitute an additional dispersion force. Provided they
are low enough, an initial decline in transportation costs of manufactures may generate
concentration but further decreases will lead to re-dispersion of industry.

Krugman’s contributions have also lead to insights on city formation and urban sys-
tems. The NEG models that belong to the class of urban and regional systems deal with
the spatial distribution of agglomerations without considering their internal spatial struc-
ture (Fujita & Mori, 2005). Henderson (1974) developed an approach that allows him to
describe the emergence of a hierarchy of cities. Fujita et al. (1999a) further extend this ap-
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proach by considering several differentiated industrial goods in a model similar to an NEG
model. Helpman (1998) introduced a housing sector in a model similar to the original
CP model, but where all workers are inter-regionally mobile. As in regional and urban
economics, the sole driving force of dispersion of economic activities (given the absence
of immobile workers) is the availability of housing. Another precursor in this literature
refers to the “Racetrack Economy” (Krugman, 1993; Fujita et al., 1999b) which extends
the original CP model to include 12 regions around an homogeneous circle with the same
distance between each adjacent region. The main conclusion is that a simulation with a
nearly uniform initial spatial distribution of industry around the circle would always end
up with all manufacturers concentrated equally at two regions located at exact opposite
sides of the circle. A more realistic approach is taken by Fujita & Krugman (1995) which
sets out from the von Thünen’s city centre, where industry is concentrated, surrounded
by concentric rings where agriculture takes place. The main prediction of the model is
that, as population increases, the borders of the agriculture hinterland locate sufficiently
far from the city centre so that firms find it attractive to locate out of the city centre,
thus giving rise to a new city. This process is self-perpetuating as more cities arise. A
key feature here lies in the role of natural exogenous regional differences between regions
in explaining economic geography. These differences determine the initial advantages of a
region which may become a new centre; it then grows through a self-perpetuating process
until a point from which the initial advantages no longer matter (or are relatively unim-
portant) for further agglomeration. Insights on the distribution and size of cities have also
been uncovered in works such as Krugman (1996); Tabuchi (1998); Fujita et al. (1999b);
Duranton & Puga (2001); Combes et al. (2005); Murata & Thisse (2005); Tabuchi et al.
(2005); Tabuchi & Thisse (2006); among others.

The original CP model can also be extended to study regional growth. Fujita & Thisse
(2003) and Baldwin & Martin (2004) have attempted to take advantage of the common
“tools” shared by both NEG and “new growth” theories. In the former, the authors show
that the growth rate of the global economy depends on the spatial distribution of an
innovation sector (that applies mobile skilled workers) across regions. This supports the
evidence that there is a trade-off between growth and spatial equity. Overall, the result is
desirable in the sense that, as the economy agglomerates in a region, the innovation rate
tends to increase, and all workers benefit from this including those living in the periphery.
Hence, the overall outcome is Pareto superior. However, workers in the core benefit from
a higher welfare than workers with the same set of skills that live in the periphery. Thus,
they identify a trade-off between social cohesion and economic growth.

NEG has had such an impact, that it reached the Proper Economic Geographer’s
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(PEG) community,5 whose reactions towards Krugman’s contributions to the field were
many times harsh and with a tone of reprehension. Paul Krugman himself has been
engaged in debates with economic geographers. Krugman’s paper from 2011 and the
subsequent commentary by Michael Storper on the former’s (Storper, 2010) is a well
known example of this debate. The relationship between economists and geographers
will be discussed in more detail in Section 4.5.6 Notwithstanding, throughout his career
Krugman has always been aware of the methodological limitations of NEG (see Krugman,
1997; Fujita & Krugman, 2004).

3 Reassessing New Economic Geography

The fact that NEG models are intrinsically difficult to work with has led most authors in
the field to stick to a narrow framework, almost mimicking Krugman’s original setup. Al-
together, even accounting for the models departing the common framework, like the class
of footloose entrepreneur models (Forslid & Ottaviano 2003; Baldwin et al. 2003), these
models display relatively common equilibrium properties, thus asserting the robustness of
the insights provided by the original CP model. Though this may seem attractive, it also
means that building models based on frameworks close to the original CP model is very
unlikely to bring additional knowledge on NEG. Thus, new important insights can only
be obtained by departing from some of the canonical assumptions and functional forms
underlying the original CP model.

3.1 Persistent features in NEG models

Whatever the agglomeration mechanism, be it labour migration as in Krugman’s CP
model, input-output linkages as in Venables (1996) or capital accumulation as in Baldwin
(1999), and even with marginal changes in functional forms, the key features of Krugman’s
original model do not change. Robert-Nicoud (2005), and Behrens & Robert-Nicoud
(2011) argue that, as long as goods are manufactured under increasing returns to scale
and markets are segmented in a standard model with 2 regions, what happens in one
region impacts the other one. The effects of the economic geography of the two regions
is similar across most early NEG models, as the change in the relevant market sizes for
CES-good producers is at the heart of agglomeration and dispersion forces. Following
Baldwin et al. (2003), we summarize the seven features displayed by most early NEG

5The term proper is used to identify this community as being comprised of geographers.
6For a more comprehensive overview on these debates and the (lack of) interdisciplinarity between

both fields, we refer the reader to the works by Duranton & Rodríguez-Pose (2005) and Rodríguez-Pose
(2010).
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models:

i. Home-market effect. A more than proportional re-location of industry due to CES
demand shifts;

ii. Circular causality between rents and industry size. The reciprocal relation between
higher income and a larger industry;

iii. Endogenous asymmetries. How one region grows at the expense of the other;

iv. Catastrophic agglomeration. Small variations in parameter values lead to sudden
single-region agglomeration;

v. Multiple equilibria and self-fulfilling expectations. History and expectations matter
for the selection of the relevant spatial distribution;

vi. Locational hysteresis. Persistence of a core-periphery pattern after a decrease in
transport costs below a certain threshold, even if the decrease is temporary.

vii. Bell-shaped agglomeration rents. Agglomeration rents exist and are highest for in-
termediate values of transportation costs;

It turns out that all simple NEG models with Cobb-Douglas-CES preferences, iceberg
costs and constant returns to labour share the aforementioned features and “are isomorphic
in an economically meaningful state space” (Robert-Nicoud, 2005). Ottaviano & Robert-
Nicoud (2005) have also pointed this out.

Slight modifications in subsequent NEG models have come to contradict some of these,
but not all, persistent features. Of the aforementioned, features (iv) and (vi) are the
less likely to hold under slight modifications to the original CP model. For instance,
Pflüger (2004) introduces a quasi-linear upper-tier utility function which removes income
effects from manufactured goods and, by giving rise to a continuum of stable asymmetric
distributions, precludes catastrophic agglomeration and locational hysteresis. In Ottavi-
ano et al. (2002), where utility is quadratic in the consumption of manufactured goods,
catastrophic agglomeration is possible but locational hysteresis does not exist. Another
departure from the original CP model is the early footloose capital (FC) model by Martin
& Rogers (1995). Noteworthy, in the FC model, the production shift from one region
to another is not accompanied by a shift in expenditure. This strips the model of the
typical demand and cost linkages, making it completely tractable while still featuring
agglomeration.

Each of the following subsections analyses in detail one stringent feature common in
most NEG models and suggests ways to overcome it.
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3.2 Costly icebergs

One limitation commonly present in NEG models is that of assuming iceberg costs (Neary
2001; Fujita & Mori 2005; Fujita & Thisse 2009; Behrens & Robert-Nicoud 2011). Any
variation in mill prices is accompanied by a proportional variation in transport costs. How-
ever, transport costs are known to decline steadily as a share of a firm’s total cost. There-
fore, such an assumption is hardly credible. Ottaviano et al. (2002) assume that trading
the industrial good requires a given amount of the numéraire good per unit shipped,
which is more in line with empirical evidence as it allows to dwell into the relationship
between agglomeration and firms’ pricing decisions. In spite of the lack of realism, Fujita
& Thisse (2009) argue that the main properties of NEG do not hinge on the specific-
ation of transportation costs. This view is shared by many researchers, as the issue of
iceberg transport costs has been continuously under-emphasized in NEG literature up to
recently. For instance, Alonso-Villar (2007) finds that considering multiplicative or addit-
ive transport costs does not change the qualitative properties in two-region NEG models.
However, this robustness does not carry over when considering multiple regions due to
the complexity of other interactions that do not exist in a two-region framework.

On the other side of the spectrum, Fujita & Mori (2005), and Behrens & Robert-
Nicoud (2011), call for an endogeneization of transport costs. They argue that NEG has
yet to account for the fact that transport costs and trade costs are not symmetric. Fur-
thermore, in the presence of firm heterogeneity, iceberg costs imply that more productive
firms face lower per unit trade costs, since the iceberg amounts to a scaling of the firm’s
marginal cost. As a result, exploring these issues requires explicit modelling of the trans-
port sector. This was attempted by Takahashi (2006), who developed a micro-founded
formulation of economies of transport density endogeneizing the transport sector in the
2-region context. However, such a setup precludes any insights on the interdependence
between agglomeration patterns and the structure of the transport network.

In a broader sense of geography and transport costs, NEG has also continuously over-
looked important location factors such as costs associated with labour, taxes, climate,
topography, or the political environment. What is more, these factors are not likely to
vary proportionally with distance (Blaug, 1997) or with firms’ costs. Therefore, further
development of NEG hinges on more comprehensive studies on the nature and modelling
of transportation activities. This is not a statement that NEG has completely disregarded
different sources of location costs. In truth, many NEG models have considered both inter-
regional and intra-regional distances. Krugman (1996), Tabuchi (1998), Murata & Thisse
(2005), Tabuchi & Thisse (2006) and Zhou (2017) studied the interplay between commut-
ing costs and inter-regional transport costs, while Mansori (2003) and Leite et al. (2009)
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considered both inter-regional and intra-regional trade costs.7 The particular choice of
these references is due to the fact that intra-regional costs are also modelled as iceberg
costs. Therefore, the problem raised concerning inter-regional transport costs may also
hold for intra-regional transport costs.

3.3 Monopolistic competition

Another resilient feature of most NEG models is the Dixit-Stiglitz framework of monopol-
istic competition. The main argument supporting the framework is that it is analytically
convenient, while still conveying the integration of imperfect competition and increasing
returns. However, there are shortcomings. Its framework is lacking in that it contradicts
both economic theory and some well known empirically observed facts (Fujita and Thisse,
2009; Zhelobodko et al., 2012), namely: varying markups and prices with firm entry and
market size; flexible preferences; and the fact that the size of firms depends on the number
of consumers. Fujita and Thisse (2009) claim that this modelling strategy thus reduces
both agglomeration and dispersion forces. This reduction is a direct consequence of the
lack of pro-competitive effects in firms’ markups. Therefore, there is a need to look at
settings that allow for variable elasticity of substitution (VES).

Behrens & Murata (2007) provided a model of monopolistic competition with income
and price competition effects. Zhelobodko et al. (2012) develop a general monopolistic
competition model, thus overcoming the stringent CES specification. Chen & Zeng (2017)
used a model with variable elasticity of substitution to study the impacts of lower trade
barriers on trade, the HME and firm location. These particular contributions shall be
discussed in more detail in Section 4.2.

Another reason why monopolistic competitive settings could be reconsidered lies in
the fact that non-convex production sets are a result of imperfect competition, of which
monopolistic competition is just a subset of possible frameworks. Alternatives could use
oligopolistic competition instead, provided that strategic interactions between firms do
not render NEG models too intractable. For instance, Annicchiarico et al. (2012) re-
placed monopolistic competitive firms with national oligopolies, showing that symmetric
dispersion is always stable for low trade barriers. By integrating oligopolies in an NEG
framework, they show how migration patterns affect antitrust policies and thus the col-
lusive behaviour of firms.

7It is also important to mention other sources of urban costs, due to housing as in Helpman (1998) or
due to congestion as in Duranton & Puga (2004); Alonso-Villar (2008); Südekum (2009); Zierahn (2013);
Brinkman (2016).
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3.4 A lack of geography (and history)?

Other important issues discussed in the literature relate to the spatial origin of costs, the
consideration of only two sectors and two regions and the restricted and highly stylized
role of the agricultural sector. Out of these three, the dimensionality issue appears to
be the most problematic.8 One reason is the theoretical understanding of realistic inter-
dependencies to guide empirical studies (Krugman & Elizondo, 1996; Fujita et al., 1999b).
The other stems from the fact that a two-region setup overlooks the variability of market
access across regions. The latter issue generally implies departing from models with sym-
metric transportation costs across regions.9 Another insight relates to the more complex
impacts that may arise from a multi-regional setup compared to a two-region one (Neary,
2001; Fujita and Thisse, 2009; Fujita & Thisse, 2013).

In most NEG models with two regions, the transportation cost parameter is the em-
bodiment of geography. In an abstract two-region setting, the distance between hypothet-
ical regions is normalized to unity and “dimensionality” is captured by transport costs,
without which there is absolutely no role for geography. Subsequent developments of the
original CP model have provided qualitatively different and more realistic results com-
pared to Krugman’s CP model. Notwithstanding, these more recent NEG models do not
offer a more substantive analysis when it comes to the role of space (Garretsen & Martin,
2010). In reality, the depiction of geographical scale has to take account of the fact that
it cannot be represented in terms of just transport costs, and is more complex than the
simple geometries used in NEG theory to portray geography. According to Harvey (1985),
a region pertains to a bounded geographical unit that is characterized by its own unique
economic, social and cultural “structured coherence”. It turns out that regional spaces
are rarely structurally coherent or contiguous, but are rather characterized by economic,
social, cultural and spatial discontinuities. Moreover, regions are produced and modified
by both economic and social structures operating over time.

It is true that many NEG models internalize location into the economic process. In
fact, growth in NEG models affects the distribution of economic activities and vice-versa
(Baldwin & Martin, 2004; Fujita & Thisse, 2013). However, as geographers would argue,
regions in NEG models remain spaceless entities: they have no spatial extent and thus no
internal spatial structure. While this may be true, at least to some extent, this fact has
also already been acknowledged by some NEG theorists. In fact, Combes et al. (2005),
Combes et al. (2008), Fujita & Mori (2005) and Behrens & Robert-Nicoud (2011) not only
are aware of this but also emphasize the role of urban hierarchy formation and the spatial

8Considerations regarding agricultural costs were briefly covered in Section 2. The role of different
productive sectors shall be addressed briefly in Section 6.

9This need not be always true. In fact, Gaspar et al. (2017) recently showed that this is not necessarily
true if we compare a 2-region model with a model with three or more regions.
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sorting of heterogeneous individuals across cities as potential paths for the development
of NEG. Moreover, some NEG models allow for regions to differ in size. Notwithstanding,
these differences are always exogenous (or pre-given), fixed and purely quantitative, thus
belonging to an absolute spatial frame.

In spite of the technical issues raised by economists within NEG, one can arguably
say that their criticism lies in no comparison with that of economic geographers proper
(Martin & Sunley, 1996; Martin, 1999; Scott, 2004). In fact, Martin (1999) has argued
that, contrary to geographical economics, economic geography proper involves “a firm
commitment to studying real places (the recognition that local specificity matters) and
the role of historical and institutional factors in the development of those places”. As such,
it involves a rejection of abstract models in favour of “discursive persuasion” (Martin and
Sunley, 1996; Martin, 1999).10 One may thus argue that NEG often treats the economic
landscape in the form of an abstract geometric space.

Similarly, history and time in NEG are also circumscribed in the sense that they focus
on equilibrium outcomes and local stability analysis, rather than on real time, or history
(Martin, 1999; Boschma & Frenken, 2006; Frenken, 2007; Boschma & Martin, 2010). In
recent years, a renewed interest in the existence of multiple equilibria has spawned the
idea that “history matters” in the determination of the equilibrium to which a trajectory
converges to. Nonetheless, this “appeal” to history seems more like a methodological device
for narrowing down the selection of solutions than a genuine attempt to explain how the
spatial economy actually evolves. As Krugman & Elizondo (1996) himself noticed, NEG
models allow only for extrinsic sources of change. Thus, once the economy has reached
an equilibrium, history and change effectively end and the economic landscape is left in
a position of stasis. Using history as a process of selection between multiple equilibria
thus overlooks the possibility of spatial economic development creating its own set of
outcomes in the course of evolution. According to Garretsen and Martin (2010), more
emphasis should be placed on novelty, selection, social interactions, adaptation and self-
organization, as these processes stimulate and form the ongoing evolution of the space
economy. We shall return to this topic in Section 4.

3.5 Numerical analysis: empirical work and policy implications

The computer has long been an essential tool to study NEG models, due to their inherent
intractability or lack of closed form solutions (Neary, 2001). Fujita and Thisse (2009)
argue that we do not need to use the computer if the goal is to study the qualitative

10Paul Krugman rebutted these critiques based on the ground that, while local specificities and dis-
cursive persuasion should not be disregarded, NEG was initially “designed to attract the attention of
mainstream economists” (Krugman, 2010).
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properties of equilibria. Moreover, they argue that recent developments have come to
confirm Krugman’s numerical results (Fujita et al., 1999; Robert-Nicoud, 2005; Mossay,
2006). Behrens & Robert-Nicoud (2011) think differently on this matter. They point
out that serious calibration is rarely done in NEG and conjecture that this may be one
explanation for the under-representation of NEG in top journals of economic theory.
Moreover, most NEG models lack policy implications, thus causing many researchers in
the field to refrain from prescribing policy recommendations. This issue is related to the
aforementioned lack of serious model calibration, and also lack of useful empirical work.

The concern raised by Fujita & Mori (2005) towards the role of the computer in NEG
is more closely related to the opinion of Behrens & Robert-Nicoud (2011). They find
that the use of the computer for numerical simulations is rare in NEG and that the
recent developments in computer technology may and should turn this around. While
it is still important to continue providing analytically solvable and tractable models, the
limitations in terms of richness and completeness this imposes on NEG modelling means
that going beyond a symmetric 2-region and 2-industry framework model of trade and
geography requires the use of the computer to attain useful empirical analyses and policy
implications. Head & Mayer (2006) argue that testing NEG for empirical relationship
between manufacturing wages and market accessibility is hard because most theoretical
models are based on oversimplifying assumptions for the sake of analytical tractability.
Martin & Sunley (1996) have also focused on policy issues on NEG, arguing that NEG
models are limited in providing good policy analysis as their credibility in explaining the
spatial distribution of economic activities is questionable.

While abstractions from a realistic geometrical space have been common practice in
NEG (as identified in Section 3.4), the recent and increasing surge of sophisticated compu-
tational methods, together with the increase in availability of disaggregated geographical
data, have given rise to analyses based on models of agglomeration externalities with ex-
plicit geographical space, such as Redding & Sturm (2008), or Allen & Arkolakis (2014).

3.6 Myopic migration and equilibria selection

One concern in NEG relates to the excessive use of evolutionary dynamics to model migra-
tion in most CP models. Under this specification, mobile workers only care about current
utility levels, something that is not consistent with rational forward-looking behaviour
(Ottaviano, 2001; Fujita & Thisse, 2009; Mossay & Picard, 2013). Therefore, there is a
need for a dynamic process that mimics observed migration behaviour of workers. More
importantly, one would like to know if Krugman’s results are robust under a more realistic
formulation of the dynamic process.
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For specifications such as the widely used replicator dynamics,11 the critique is that
agents are myopic, i.e., they base their location decisions solely on current utility differ-
entials. Under myopic dynamics and through the analysis of local stability, the standard
CP model predicts two possible outcomes: full agglomeration and symmetric dispersion.
Moreover, since migration is a continuous process, individual location revisions are impli-
citly burdened by frictions (Oyama, 2009b), and a core-periphery pattern, once achieved,
may not be upset. If agglomeration is stable, however, there is no endogenous mechanism
able to select among the multiple stable agglomeration configurations, the resulting long-
run outcome being determined by historical initial advantages. But in reality, it seems
reasonable to claim that agents are also concerned with expected future utility rather
than current utility levels. In this case, future location configurations matter and self-
fulfilling expectations may drive the economy from one core-periphery pattern to another
(Ottaviano, 2001; Oyama, 2009b; Fujita & Thisse, 2009).

Suppose workers have a common belief about the future of the space-economy. Provided
that workers care enough about the future, it is possible that workers in a region with
a currently larger market will migrate to the currently smaller region, thus reversing the
historically inherited advantage of the larger region. For this to happen, we need only
consider that the currently larger region actually has a lower endowment of immobile
workers compared to the other. Then, because workers value future utility enough, they
anticipate that their overall discounted utility will be higher if they all migrate to the
region with more immobile workers. These theoretical findings have been confirmed by
Oyama (2009a), who has incorporated self-fulfilling expectations in a mixed setup of the
FC model (Marting and Rogers, 1995) with logarithmic quasi-linear utility (as in Pflüger,
2004) and multiple regions. This builds on the literature concerning the selection of equi-
libria through the consideration of absorbing states and global accessibility. In Oyama’s
model, each entrepreneur builds expectations and chooses to locate in a region that max-
imizes his expected discounted indirect utility. There is a feasible path along which a
revising agent optimizes against the future location pattern of industry. However, there
may be also perfect foresight paths that escape from a stationary state when the degree of
migration friction is low enough. That state is thus considered as unstable and motivates
the following stability concepts, due to Matsui & Matsuyama (1995): a given state is
absorbing if any perfect foresight path converges to it for an initial state close enough
to it; and is globally accessible if there exists a perfect foresight path converging to the
state, given any initial condition. One main conclusion concerns agglomeration configur-
ations. If trade barriers are low enough, and, if a region has a larger market size and/or
higher trade barriers, then the state corresponding to full agglomeration in that region

11See Fujita et al. (1999b) or Baldwin et al. (2003) for a more comprehensive description.
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is absorbing and globally accessible. Under exogenous asymmetries, allowing for perfect
foresight dynamics enables one to select a unique equilibrium through the consideration of
global stability which is not possible if agents are myopic. This globally stable equilibrium
corresponds to full agglomeration in the region which is most relatively protected or has
the potentially largest market size. The policy implications in terms of trade policy under
forward-looking expectations are straightforward. A country looking to attract industry
may have incentives to increase its trade barriers, thus inducing the relocation of firms.

Other important works have considered alternative migration laws with forward-looking
wages. Contrary to Oyama (2009a,b), Baldwin (1999) and Ottaviano (2001) both con-
clude that, when trade barriers are too low, forward-looking behaviour cannot break the
core-periphery pattern unless agents care a lot about future utility. Fujita & Thisse (2002,
Chap. 9.5) introduced perfect foresighted agents in a two-region general equilibrium model
by choosing a specification that induces monotonic convergence between the initial and
the final distribution of workers.12 Camacho (2013) slightly modify the migration law in
Fujita & Thisse (2002) in order to provide a richer analysis of transition dynamics and
achieve a long-term description.

Although these papers go beyond the stringent myopic agent, little work has been
devoted to provide micro-foundations for the spatial adjustment processes. A notable ex-
ception is Mossay (2013), who studies the emergence of spatial agglomerations though a
theoretically grounded model on how forward-looking agents choose their locations along
a racetrack economy (Krugman, 1993; Krugman & Elizondo, 1996). Specifically, the
migration decision of a forward-looking worker is the result of individual intertemporal
maximizing decision on both consumption and location. In each period, a worker chooses
his optimal path for consumption and location. Adjusting consumption decisions is cost-
less but migration is costly. Mossay concludes that local economies of scale together
with spatial mobility always leads to spatial divergence regardless of the foresightedness
of agents. As in other NEG models, the spatial extent of agglomeration increases as
transport costs decrease and as the share of expenditure on manufactures and/or love for
varieties increase. However, because agents anticipate the future formation and benefits
of agglomeration, they are more responsive to utility differentials compared to myopic
agents and thus the extent of spatial agglomeration is larger.

12The second edition of Fujita and Thisse’s Economics of agglomeration: cities, industrial location,
and globalization also addresses forwarld-looking behaviour. See Fujita & Thisse (2013, Chap. 8.2).
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4 Breaking through the strait-jacket

Having sought to describe the state of the art and new directions for future developments
of NEG, we now present a class of recent contributions that address some of the issues
raised in the previous section and point towards future directions NEG may follow.

4.1 Heterogeneity: productivity, skills and preferences

A new explored path of research in NEG takes account of heterogeneity at the firm’s and
workers’ productivity level. One can claim that the typical Dixit-Stiglitz monopolistic
competition, which continuously dominates NEG, has been enriched with a “finer micro-
heterogeneity” that stresses the role of people and firms instead of sectors (Ottaviano,
2010), an attractive feature that allows us to say something about firms, industry dynam-
ics and selection processes. In other words, it is important to recognize the importance
of heterogeneity beyond the horizontal differentiation of varieties produced by firms. Dif-
ferences in productivity (skills) at the firm (worker) level have some clear implications
for the spatial distribution of industry. Two empirical facts remained unexplained in the
early NEG literature: the spatial sorting of heterogeneous individuals across cities and
an explanation for an urban hierarchy following the rank-size rule. According to Behrens
& Robert-Nicoud (2011), factor heterogeneity and urban ingredients are important for
future developments of NEG.

NEG should build on a stronger role of the firm, in complement with imperfect com-
petition and increasing returns at the firm level. The base for this argument can be
summed up in the setup used by Ottaviano (2012), with a simple two symmetric regions
and two sectors model. One sector supplies an homogeneous good and the other is mono-
polistically competitive where firm’s differ in productivity. As usual, under differentiated
products, costly transportation and agglomeration economies, endogenous concentration
in one region driven by a self-sustaining process occur whenever market size and cost-
of-living advantages are enough to offset the competitive stress of co-location, for a low
enough level of transportation costs. According to Ottaviano (2012), this setup could be
enriched once we account for efficiency differences at the firm level and study their inter-
action with the differences in production costs and market size. If, for instance, location
space is heterogeneous, a less efficient firm would have more incentives to avoid tougher
competition and would thus locate in the less advantageous location. As a result, firm
heterogeneity acts as an additional dispersion force, the more so the higher the transport
costs and the lower the differentiation between both firms’ products.

The aforementioned example focuses on technological (cost) differences, but the ar-
gument could be extended to differences in quality of the products offered by the firms.
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Fujita & Thisse (2013) argue that if any two firms share the same cost, a higher quality
firm is formally equivalent to a more cost-efficient firm. Therefore, given the HME, if a
larger region has a higher share of low-cost firms, then, similarly, it should also host a
higher number of high-quality varieties.13

Thus, whereas horizontal differentiation acts as an agglomeration force, vertical differ-
entiation favours dispersion outcomes. The former is usually captured by NEG models by
the parameter referring to the elasticity of substitution between varieties. The latter could
be accounted for by some sort of degree of firm heterogeneity. Hence, we would have an
additional microeconomic parameter contributing to the determination of the geograph-
ical distribution of industry. There are however instances where efficiency differences do
not always lead to more dispersive outcomes. In fact, Von Ehrlich & Seidel (2013) argue
that higher discrepancies in firms’ total factor productivity, through self-selection, raise
the number of exporting firms and thus foster the agglomeration of economic activities.

While heterogeneity across agents has been dealt with in urban economics (see, e.g.,
Duranton & Puga, 2004), it could further add to the understanding of agglomeration forces
in NEG. Some attempts to study how micro-heterogeneity (both at the firm and/or at
the worker level) influences some key results of most NEG models are those of Baldwin
& Okubo (2005, 2009), Nocke (2006), Melitz & Ottaviano (2008), Okubo et al. (2010),
Forslid & Okubo (2012), Venables (2010) and Eeckhout et al. (2014). The latter two
study heterogeneity concerning worker skills, but within a system of cities, with important
implications on the internal structure of cities/regions. We shall address them in more
detail in section 4.5.

Differentiation in worker skills is important because workers with different skills are
best suited for different types of jobs. This impacts the matching between differentiated
workers and firm jobs and, consequently, impacts productivity, wages, and firm size. A
workers whose skills differs from a given firm’s skill requirement incurs a cost of “requal-
ification”. Therefore, a region with more firms improves the average matching between
workers and jobs. In turn, a better average matching fosters the strength of aggregate
increasing returns (i.e., net of higher firm costs due to increased competition between
firms for workers with better matches). The agglomeration mechanism thus stems from
competition between firms in the labour market for better matches. The result is that
larger regions (with more heterogeneous workers) exhibits a higher productivity, higher
wages, and larger firm size.14

13However, it is not our contention that disentangling between concepts of vertical differentiation
interpreted in terms of differences in cost efficiency and differences in product quality is unimportant.
A more involved discussion about technological and innovation processes remits to discussing the micro-
foundations regarding the creation, transfer and spatial diffusion of knowledge. We relegate this to Section
4.4.

14The mechanism is detailed nicely but also succinctly in Fujita & Thisse (2013).
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Another important source of heterogeneity stems from differences in consumer pref-
erences. We emphasize two different dimensions of heterogeneous preferences: (i) those
regarding working in different sectors; and (ii) those regarding the choice for residential
location.

In some recent settings, emphasis has been placed on the role of occupational choices.
Oyama et al. (2011) develop a two-region setting where agents exhibit a quasi-linear
translog utility function (as in Pflüger, 2004) with respect to an homogeneous good and
a typical CES composite of manufactures produced under monopolistic competition and
increasing returns. Agents are inter-regionally immobile and heterogeneous in the sense
that they can choose to either work in an existing firm or choose to become an entre-
preneur and produce a new (differentiated) variety. The spatial patterns are thus not
determined through spatial mobility but rather through professional mobility, where the
agglomeration mechanism is contingent on heterogeneous entry costs of firms faced by
potential entrepreneurs. The impact of decreasing trade costs on industrialization can
thus be interpreted as the “creation and destruction of local firms” (Oyama et al., 2011).
An initial decrease in transport costs first leads to an increase in accessibility to more
varieties in the smaller region, shrinking local market demand and decreasing the incent-
ives for entrepreneurship (conversely, in the larger region, the market-size effect increases
the incentives for entrepreneurship). However, once transport costs fall further below a
certain threshold, the aforementioned incentives are reversed, because trade costs are now
sufficiently low for potential entrepreneurs to benefit from a large global demand (in the
larger country, the dispersive market-crowding due to fiercer competition). This means
that agglomeration is followed by re-dispersion as trade costs steadily decline.

Another source of heterogeneous preferences regards the choice for residential location.
In papers such as Tabuchi & Thisse (2002), Mossay (2003), Combes et al. (2008), Redding
(2016), Redding & Rossi-Hansberg (2017) and Behrens & Murata (2018), heterogeneity
is incorporated by considering that preferences for residential location are idiosyncratic to
each individual. The premise is that each location has its own specific characteristics, be
it climate, culture or provision of public infrastructures, which are perceived differently by
each individual (Rodríguez-Pose & Ketterer, 2012). These individual specific amenities
are coupled with regional asymmetries in the form of location specific amenities, generat-
ing asymmetries in equilibrium real wages across different locations, allowing for a broader
range of spatial configurations. Region specific amenities translate into first nature ad-
vantages, i.e., exogenous asymmetries which make a region more attractive compared to
another for all individuals. However, even if regions are otherwise completely symmetric,
individual idiosyncrasies, by constituting an actual dispersive force, may help explain why
some locations are more industrialized than others. This type of heterogeneity is included
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in NEG models by considering that migration responds to the realization of a random
unobserved variable. In order to keep the analysis tractable, probabilistic migration is
usually modelled according to the Logit model by McFadden (1974). The paper by Anas
(1990) was one of the first attempts to use the logit model within the monocentric city
setting to study the impact of taste heterogeneity on urban spatial structured. In the
context of NEG, the logit model has been used by Tabuchi and Thisse (2002), Murata
(2003), Combes et al. (2008), or Akamatsu et al. (2012).15 The findings under Tabuchi &
Thisse (2002) and Murata (2003) suggest that catastrophic agglomeration once transport
costs fall below a certain level does not happen once we account for heterogeneity. Instead,
the additional dispersion force induced by heterogeneity implies a gradual transition from
the symmetric equilibrium towards agglomeration along a smooth parameter path where
transport costs decline. If heterogeneity is sufficiently strong, the gains in utility from
consumption goods in a larger region cannot offset the attachment of a consumer towards
a region and thus only symmetric dispersion is possible. However, if heterogeneity is low
enough, then, as transport costs fall, a bell-shaped-curve of spatial development exists,
i.e., the progressive agglomeration is at some point followed by a progressive re-dispersion.

It is commonly assumed that unobservable preferences for location follow some extreme
value distribution (Redding & Rossi-Hansberg, 2017). The logit model is a particular case
whereby unobservable preferences follow a Gumbel (extreme value type I) distribution.
Others, like Ahlfeldt et al. (2015) and Redding (2016) have assumed a Fréchet distribution
(extreme value type II). Behrens & Murata (2018) show that the qualitative properties of
quantitative spatial economic (QSE) models based on these two distributions can be gen-
erated by the conditional logit model proposed by McFadden.16 However, the qualitative
structure of spatial distributions in NEG models remain by and large invariant under the
Logit specification. Consequently, by considering variations in the scale parameters that
govern the particular Logit (or similar) specification, instead of allowing for changes in
the functional form regarding the distribution of preferences itself, predictions about the
influence of heterogeneity on NEG are contained within a limited scope.17 This should
motivate the deepening of the connection between NEG and the study of residential loca-
tion choice in order to better understand the influence of heterogeneity in preferences for
location on the spatial distribution of economic activities.

15The latter’s main focus is on a multi-regional setting and is thus discussed in Section 4.3.
16According to Redding & Rossi-Hansberg (2017), QSE models require a structure that combines

different factors such as preferences, technologies and frictions concerning the mobility of goods, agents,
and ideas. For an extensive taxonomy of these factors, we refer the interested reader to this excellent
review.

17Pellegrini & Fotheringham (2002) provide an overview on different modelling strategies concerning
location choice decisions. Most of these models are, however, based on discrete choice models.
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4.2 Beyond CES preferences

Some developments in NEG have sought to overcome the lack of pro-competitive effects
and variable elasticity substitution envisaged by the Dixit-Stiglitz setup. In a set-up that
has become mainstay for many subsequent NEG models, Ottaviano et al. (2002) consider
a quasi-linear utility function with quadratic sub-utility and linear additive transport
costs. Their model, while retaining the main qualitative properties of Krugman’s CP
model, is able to account for pro-competitive market effects; particularly, profit maxim-
izing prices are decreasing in market size. Moreover, additive transportation costs are
useful to study the relationship between agglomeration and pricing decisions (Ottavi-
ano, 2000). Another important contribution in this regard is the class of Chamberlinian
monopolistic competition models analysed by Behrens & Murata (2007). They show that
additively quasi-separable preferences yield constant absolute risk aversion (CARA); the
latter allows for profit maximizing prices as a decreasing function of market size.

Zhelobodko et al. (2012) deals with a more general model of monopolistic competition
with symmetric additively separable preferences. The main aim of the paper is to develop
a general model that encompasses the CES as a special case, but that allows for a better
description of real world markets and issues brought out by oligopoly theory, while being
tractable enough to enable the study of market equilibrium properties. The framework in
the paper has the attractive feature of precluding any specific functional form for utility
functions. The only requirement is that the utility be concave so as to guarantee that
consumers are lovers of variety. Such a specification allows them to deal with different
patterns of substitution through the concept of relative love for variety (RLV) which is
tantamount to the elasticity of marginal utility. The RLV measures consumers’ attitude
toward variety loving. It is the inverse of the elasticity of substitution associated with the
consumption level of a given good.18 When preferences display an increasing (decreasing)
RLV, consumers care less (more) about variety when their consumption level is lower.
The concept of relative love for variety in this framework is so important that identifiable
opposite market outcomes depend on the RLV. If it is increasing, the market generates
pro-competitive effects, i.e., a larger market size leads to lower equilibrium prices. If it is
decreasing, the market generates price-increasing (anti-competitive) effects: a larger mar-
ket size leads to higher market prices because the elasticity of substitution now decreases.
For the CES case (constant RLV), competitive effects are completely washed out. These
results seem to hold under a framework with several sectors, heterogeneous firms, and
specific utility functional forms such as the quadratic and translog utility. As a result,
this general monopolistic competition model provides a new application to NEG models,
with the particularity that its results hold under at least some utility specifications. Also,

18It follows that the CES is the special case of a constant RLV.
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being able to account for heterogeneity among producers, it conveniently allows to tackle
some of the problems discussed in the previous subsection.

Other recent contributions also look at monopolistic competitive set-up’s beyond the
CES case. Some have focused on the theoretical developments of models with VES, such
as Bertoletti & Etro (2016) and Parenti et al. (2017). In more applied approaches, models
under VES have been used in fields such as trade theory (Kichko et al., 2014; Demidova
2017) and urban economics (Behrens & Murata, 2009; Behrens et al., 2017).

Chen & Zeng (2017) have used a two-factor set-up based on additively separable utility
that features VES to study the impact of trade openness on trade patterns, firm mark-
ups and the spatial distribution of industry in a two-country economy. They find that
the direction of one-way exports depends on which country can reduce its export hurdles
relative to the other country as trade barriers decrease. Therefore, one-way trade may
happen either from the smallest to the largest country or from the smallest to the largest
country. In turn, one-way trade direction affects both the monopolistic competitive firms’
mark-up over prices and on the HME. Specifically, they show that the impact of lower
trade costs on firm’s mark-ups in both countries are opposite, and the direction precisely
depends on the direction of one-way trade. Concerning the HME, when interpreted as the
largest country having a higher share of global production relative to its share of global
population, they find that one-way trade flows from the smallest to the largest country
because firms move from the largest country to the smallest country to avoid higher
wages (because the HME implies higher wages in the largest countries), thus extending
their market by capturing a higher global demand. Therefore, a reversal of the HME in
terms of firm share may occur if a more general utility function exhibiting VES is utilized.

4.3 Towards a multi-regional framework

As argued in section 3, one relevant issue in NEG theory is that most results are mainly
restricted to two-region models. Firstly, the 2-region framework is oversimplifying as it
overlooks the potential variability of market access across multiple regions (Fujita and
Thisse, 2009), along with other complex interdependencies and spatial interactions that
may arise from more extensive regional networks (Fujita et al., 1999b; Fujita & Mori,
2005; Tabuchi et al., 2005; Behrens & Thisse, 2007; Behrens & Robert-Nicoud, 2011;
Tabuchi, 2014). Secondly, 2-region models limit the scope for explanation of different
agglomeration patterns (Akamatsu et al., 2012).

There have been a series of extensions of NEG models to a multi-regional set-up so
far. Oyama (2009a) incorporated self-fulfilling expectations in migration decisions in a
multi-regional variant of the CP model and studied global stability in just one core region
in the presence of asymmetries or trade barriers. Ellickson & Zame (2005) used a model
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with a finite number of locations and a continuum of agents and showed that the space
economy need not be homogeneous under a perfectly competitive setting if there exist
positive transport costs and locational asymmetries. Forslid & Okubo (2012) introduced
firm-heterogeneity in an economy with three countries with different sizes in order to
study the impact of trade cost and firm relocation costs reduction policies. Barbero &
Zofío (2016) studied how the interplay between centripetal and centrifugal forces change
according to different spatial topologies. They showed that more heterogeneous config-
urations enforce the likelihood of agglomeration in regions with higher centrality; i.e.,
those that are relatively better located. The role of heterogeneous distances between
regions has also been addressed in stylized geometries such as the “racetrack economy”,
where regions are equally spaced around a circumference (Krugman, 1993; Krugman &
Elizondo, 1996; Fujita et al., 1999b; Picard & Tabuchi, 2010; Castro et al., 2012; Ikeda
et al., 2012; Mossay, 2013). Tabuchi & Thisse (2011) studied the rise of a hierarchical
system of central places under the racetrack economy. Ago et al. (2006) studied equally
spaced regions along a line segment. Others, like Puga (1999), Tabuchi et al. (2005),
Zeng & Uchikawa (2014) and Gaspar et al. (2017a,b) have assumed equidistant regions.
The focus of Tabuchi et al. (2005) is on how the relationship between transport costs and
congestion costs shapes the size of cities, which tend to increase in early stages and then
shrink at later stages. They use a multi-regional with quasi-linear utility for consumer
preferences à la Ottaviano et al., 2002. Zeng and Uchikawa (2014) study spatial inequal-
ities in a multi-region economy where each region differs in size and there is only one
single good produced under monopolistic competition. Production is not footloose as the
single input (capital) enters both in the fixed cost and in the variable cost of the firm.
Gaspar et al. (2017b) used a FE model but with a quasi-linear translog upper tier utility,
as in Pflüger (2004), instead of the standard Cobb-Douglas form considered by Forslid &
Ottaviano (2003).

Ikeda et al. (2014) and Ikeda et al. (2017) have studied spatial patterns in a space
economy described as two-dimensional hexagonal lattices. Ikeda et al. (2017) identify
agglomeration patterns that include not only hexagonal configurations from Central Place
Theory but also the emergence of megalopolies, as well as racetrack configurations and
long-narrow economy configurations, depending on the level of transport costs.

Some of these contributions additionaly provide new analytical and numerical ap-
proaches that make the inherently cumbersome multi-dimensional models more tractable.
For instance, Akamatsu et al. (2012) combine spatial discounting matrices and Fourier
transformations with discrete choice theory and a racetrack economy. They describe
process of agglomeration patterns in CP models as trade costs fall steadily over time,
starting from a high value at which only the symmetric equilibrium is a stable. In a

23



multi-regional setup, the first critical value for the transportation costs under which ag-
glomeration emerges, i.e., at which the first bifurcation occurs, is obtained analytically.
While this bifurcation is the only one in most 2-region CP models, in this n-region model,
the spatial configuration of industry further evolves with further decreases in transport
costs, giving rise to a second bifurcation. At each bifurcation, the number of regions in
which firms locate is reduced by half and the spacing between each pair of adjacent “core”
regions doubles after each bifurcation. This gives rise to what is called spatial period
doubling bifurcation.19 As a result, the economy may eventually converge to a scenario of
full agglomeration in a single region. This only happens if consumers have homogeneous
preferences toward location patterns. If preferences are heterogeneous, a bifurcation may
occur for some transport cost level that deems some agglomeration unstable and reverts
to the uniform distribution of the fully symmetric outcome. Furthermore, repetitions of
agglomeration and full dispersion may be observed. This further supports the idea of a
bell-shaped spatial development curve found in previous 2-region NEG models.

Fabinger (2015) introduces an analytical method based on finding roots for a two-
dimensional function that holds for a fairly general class of agglomeration models. When
space is discrete instead of continuous, he is able to account for equilibria exhibiting
asymmetries in the distributions of multiple cities with varying extensions and population
densities, whose properties can be explained in terms of their sensitive dependence on
initial distributions. In other words, discretizing space allows to interpret equilibrium
properties in the light of deterministic chaos theory.

Other contributions include Behrens et al. (2006), and Commendatore et al. (2015b).
For further references, Commendatore et al. (2015a) provide a very comprehensive over-
view of some contributions concerning multi-regional NEG models.

4.3.1 Empirical testing of NEG

Extending beyond the 2-region framework is particularly useful if it is susceptible to em-
pirical validation. In the early decades of NEG, multi-regional models have been seldom
subject to empirical testing. However, with the advent of computer sophistication and the
increasing availability of disaggregated data, noteworthy contributions have been made in
recent years. Head & Mayer (2006) provide a theoretical connection between the HME in
terms of firm share and the market-size effect on factor prices and study the relationship
between wages and real market potential differentials (Head & Mayer, 2004).20 Bosker
et al., 2010 show that most conclusions from 2-region NEG models hold under more real-

19A feature which is also present in the paper by Ikeda et al. (2012).
20The concept of real market potential is the sum of regional firm expenditures discounted by the

degree of competition in the corresponding region.
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istic settings. This includes not only the extension to the equidistant multi-regional case
(Puga, 1999), but also the consideration of non-equidistant regions. A notable difference,
however, is that, in the second case, exogenous asymmetries give rise to the possibility
of spatial distributions other than agglomeration or dispersion. Recently, Tabuchi (2014)
has used a multi-regional version of Krugman’s CP model to show that it can account
for the historical trend of agglomeration in the capital regions over the past few centur-
ies. Behrens et al. (2009) test the home-market effect in a multi-country economy by
extending the model by Krugman (1980). They find evidence that the extended model
predicts a home market effect only after accounting for the impact of countries’ differ-
ential access to world market on actual production and trade, and find that the home
market effect is indeed strong in the world trade data. Fingleton & Fischer (2010) used
data for NUTS-2 European regions to study how well neoclassical theory compares to
NEG in explaining cross-sectional differences in development levels. They show evidence
that using the wage equation borrowed from the short-run general equilibrium model of
NEG (based on Fujita et al. 1999b) produces parameter estimates that are more con-
sistent with the corresponding theory and thus conclude that NEG performs better at
explaining imbalances in economic development compared to neoclassical theory. Other
important empirical contributions worth mentioning are the works by Davis & Weinstein
(2002), Redding & Venables (2004), Niebuhr (2006), Redding & Sturm (2008), Fingleton
(2010), Head & Mayer (2011), Allen & Arkolakis (2014), or Wang & Haining (2017). It
is therefore evident that future challenges naturally lie in incorporating new factors that
drive dispersion and agglomeration forces in a multi-regional framework.

4.4 Linking knowledge and culture to economics

Throughout the last decades there has been a narrow focus of NEG on pecuniary extern-
alities through linkage effects. Other possible sources of agglomeration economies such
as knowledge externalities and technological spillovers are left out. Fujita & Mori (2005)
argue that this is done out of convenience. Such a narrow focus enables researchers to
design a micro-founded model based on the firms’ perspective using modern tools of eco-
nomic theory. However, it is true that further development in NEG requires modelling
the creation and transfer of knowledge to infer how it affects the location of economic
activities (Fujita & Thisse, 2013). In particular, the role of K-linkages has become in-
creasingly relevant in NEG literature. Building upon pioneering works such as Berliant &
Fujita (2008, 2009, 2012), one should hope that a new comprehensive NEG theory fully
integrates the linkage effects among consumers and producers and K-linkages in space.
According to Fujita (2007), geography is an essential feature of knowledge creation and
diffusion. For instance, people residing in the same region interact more frequently and
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thus contribute to develop the same, regional set of cultural ideas. However, while each
region tends to develop its unique culture, the economy as a whole evolves according to the
synergy which results from the interaction across different regions (i.e., different cultures).
That is, knowledge creation and location are inter-dependent (Duranton & Puga, 2001).
Berliant & Fujita (2012) developed a model of spatial knowledge interactions and showed
that higher cultural diversity, albeit hindering communication, promotes the productiv-
ity of knowledge creation. This corroborates the empirical findings of Ottaviano & Peri
(2006, 2008). Ottaviano & Prarolo (2009) show how improvements in the communication
between different cultures fosters the creation of multicultural cities in which cultural di-
versity promotes productivity. This happens, they argue, because better communication
allows different communities to interact and benefit from productive externalities without
risking losing their cultural identities. Berliant & Fujita (2011) take a first step towards
using a micro-founded R&D structure to infer about its effects on economic growth. They
find that long-run growth is positively related to the effectiveness of interaction among
workers as well as the effectiveness in the transmission of public knowledge.

As noted by Broekel et al. (2014), regions are not spatially isolated entities, but
form a complex network of regions. A focus on the transfer and network mechanisms
of knowledge diffusion can prospectively help researchers identify the channels through
which firms benefit from agglomeration. Additionally, it allows to identify who profits
from knowledge spillovers, and the spatial extent of knowledge creation, transfer, and
diffusion. Therefore, combining the typical pecuniary externalities in NEG models with
the diffusion of knowledge spawned from intra-regional and inter-regional interactions alike
is important if we want to infer about an eventual circular causality between migration and
knowledge flows. In other words, NEG may shed light on the importance of knowledge
exchanged between different regions through trade networks compared to “internally”
generated knowledge. Naturally, from a modelling point of view, endogeneizing both
geographical and knowledge networks is a daunting task for future researchers (Broekel
et al., 2014).21

Besides the importance of heterogeneity in knowledge, it is also important to discern
about the relatedness of variety. This relatedness measures the cognitive proximity and
distance between sectors that allows for a higher intensity of knowledge spillovers. Accord-
ing to Frenken et al. (2007), a higher related variety increases the inter-sectoral knowledge
spillovers between sectors that are technologically related. If a region is home to related
industries, this can lead to more ideas being spread among industries than if they are
unrelated. Firms within the the same industrial sectors use similar types of knowledge

21Ter Wal & Boschma (2009) provide suggestions on how to tackle geographical networks using network
analysis techniques. Broekel et al. (2014) discuss different methods of modelling endogenous knowledge
networks incorporated in “exogenous geography”.
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inputs. However, if prevalent knowledge is used routinely, there are scarce hypotheses for
the emergence of new types of knowledge. Boschma & Frenken (2011) argue that ambigu-
ity concerning the benefits of related variety have contributed not only to the emergence
of EEG but also to a better understanding of the benefits of agglomeration, by focusing
on both cognitive proximity and complementarity. According to Boschma (2009), related
variety is crucial to regional growth because it induces knowledge transfer between com-
plementary sectors at the regional level.22 This potentially adds a new dimension to the
role of heterogeneity and location in the creation and diffusion of knowledge. However,
because the external economies often result from complementarity in inputs rather than
in products, researchers usually include in localization externalities the cases where indus-
tries are not only simply similar but also related (Pessoa, 2014). It is therefore important
to disentangle identical industries from related industries with different products so that
policy makers can use this understanding to promote emerging sectors in different final
goods markets (Cortinovis & Van Oort, 2015). Tavassoli & Carbonara (2014) have tested
the role of knowledge intensity and variety using regional data for Sweden and found evid-
ence that the different types of cognitive proximity have an important weight. Barufi et al.
(2016) study the scope of agglomeration economies in Brazil and find that the optimal
mix of industry depends on whether diversity is more relevant than specialization, which
in turn depends on the type of industries. However, they find that industries or services
with higher knowledge intensity benefit more from agglomeration. These findings corrob-
orate those of Cortivonis & Van Oort (2015), who estimate that diversity can promote
economic development particularly in knowledge intensive regions. Therefore, agglom-
eration economies have different effects in different regions depending on their stock of
knowledge and technological level. This confirms the relevance of disentangling between
these different concepts in knowledge to infer about the spatial determinants of innovation
and knowledge creation. Cortivonis and Van Oort (2015) conclude that the effectiveness
of policies is contingent on the consideration of the wide heterogeneity in features and
contexts across different regions.

The incorporation of knowledge creation and diffusion into NEG could also benefit
from the introduction of agglomeration mechanisms in endogenous growth models with
innovation. We already briefly discussed in Section 2 how Fujita & Thisse (2003) proposed
an endogenous growth model with horizontal innovation and worker mobility across two
regions to assess the impact of the spatial distribution on regional growth, measured by
the variation in the number of varieties. Fujita & Thisse (2013, chap. 11) propose a

22Neffke et al. (2011) developed an index of technological relatedness regarding the evolution of Swedish
regions and find evidence of strong path-dependency in the sense that emerging industries that are
technologically more related to the pre-existing industry in a region are more likely to cluster in that
region.
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similar endogenous growth model where in an otherwise standard footloose entrepreneur
model inter-regionally mobile skilled workers create blueprints that are necessary to the
production of new varieties. That is, the fixed cost of a manufacturing firm is equal
to the cost of acquiring a patent whereas the marginal cost uses only inter-regionally
immobile unskilled labour. Again, growth is driven by horizontal innovation in expanding
varieties. Therefore, “the growth of the economy depends on the spatial organization of
the innovation sector across regions” (Fujita & Thisse, 2013). They later extend their
framework to consider regional asymmetries in the transfer of knowledge across regions,
thus reflecting the idea that there exist barriers to the spatial diffusion of knowledge.

Most attempts of reconciling NEG with growth focus on horizontal instead of vertical
innovation, which can be viewed as either enhancing the quality of manufactured goods
(Kranich 2009; Picard 2015) or as being more cost efficient at producing under the same
quality standards (Bottazzi & Dindo, 2013). Particularly, innovations that affect quality
or a firm’s cost efficiency are usually driven by stochastic processes. Typically, the pro-
duction of knowledge involves some sort of uncertainty. Therefore, we can think of quality
as a proxy for a given firm’s stock of knowledge. In the literature following Schumpeterian
growth models such as Aghion & Howitt (1992, 1998), Young (1998), Howitt (1999), or
more recently Dinopoulos & Segerstrom (2010), innovations occur with a probability that
depends on factors such as the amount of the firm’s research effort, the common pool of
public knowledge available to all firms, and the individual firm’s quality level.23 Intro-
ducing geography and worker mobility in these models allows the success of innovations
to depend also on the magnitude of regional interaction through the exchange of ideas
between workers and producers alike among regions. If each region holds its own set of
ideas, or culture, then more localized spillovers translate into higher related variety, as
innovation benefits more from a regional common pool of ideas. However, the interaction
between researchers hailing from different cultures is also important for innovation. This
adds a potential new role for transportation costs in NEG. For instance, higher trade in-
tegration, as usually captured by lower transport costs, is likely to foster the inter-regional
communication between researchers, thus adding relevance to the interaction between re-
searchers from different regions. If cognitive proximity is relatively less important than
the interaction between different cultures, then this unrelated variety implies that lower
transport costs are likely to induce the dispersion of economic activities.

23Noteworthy, not all Schumpeterian growth models involve stochastic processes of innovation. See e.g.
Peretto (2012, 2015).
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4.5 The benefit of synergy between different fields

In order to provide an accurate assessment of NEG’s limitations and provide new avenues
of research, some views of other disciplines within Economic Geography (namely PEG and
EEG) cannot be disregarded. The three disciplines are naturally intertwined and thus
should not be dissociated from each other. In fact, several authors have argued that the
lack of cross-fertilization and inter-disciplinarity between these fields (and others, namely
urban economics) can only thwart further developments in Economic Geography (Martin
1999; Duranton & Rodríguez-Pose 2005; Boschma & Frenken 2006; Rodríguez-Pose 2010;
Martin & Sunley 2010a; Gaspar 2016).

4.5.1 Economic Geography: NEG, PEG and EEG

As argued in Section 3.4, it is reasonable that both economic geographers and geograph-
ical economists try to address the same fundamental questions concerning the spatial
distribution of economic activities. However, communication between geographers and
economists in the early years of NEG was almost non existent. Recent years have wit-
nessed a rise in the inter-disciplinarity between NEG and PEG. As Garretsen & Martin
(2010) point out, several contributions in NEG have come to take account of the grow-
ing importance of heterogeneity among agents, thus bringing NEG closer to some issues
tackled by both PEG and EEG. On the empirical perspective, the incorporation of het-
erogeneity strengthens the need to develop work with micro-data (see e.g. Combes et al.,
2010). Fingleton (2010) also deals with empirical issues, particularly the question of which
geographical scale and over which time period NEG is most relevant empirically.

In Section 3.4 we highlighted how initial conditions shape the outcome that is achieved
in most NEG models that exhibit multiple equilibria, i.e., the fact that “history matters”.
However, we discussed that using history as a process of selection between multiple equi-
libria overlooks the possibility of spatial economic development creating its own set of
outcomes in the course of evolution. This is fundamentally different from an evolution-
ary process, whereby an environment is continuously reconstructed and must thus be
dynamical, deal with irreversible processes, and must cover the generation of novelty. As
a result, it not only precludes comparative static analysis, but also dynamical processes
based on stationary states. Furthermore, to be evolutionary in orientation, the criterion
of novelty requires that economic evolution be driven by the creative capacity of economic
agents and by the creative functions of markets (Metcalfe et al., 2006). Proponents of
EEG suggest that NEG should not be concerned with equilibrium outcomes, but with
processes of long-term and progressive change, in which previous events affect the prob-
ability of future events to occur (Boschma & Frenken, 2006; Frenken, 2007). Boschma &
Frenken (2011) highlight how research in evolutionary economic geography (EEG) has led
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to an increase in empirical studies that confirm its hypothesis and how it deals with issues
that arguably cannot be tackled by NEG. This view is also taken up by most research-
ers in PEG, who consider that the idea of equilibrium is difficult to reconcile with the
idea of an economy viewed as an evolutionary system, which has the capacity to trans-
form and mutate from within (Martin & Sunley, 2010b). A way to reconcile the notions
of evolution and equilibrium has been pointed out by David (2005), with the notion of
“punctuated equilibrium”. This states that an historically contingent event triggers of a
path dependent movement towards one equilibrium in which, once reached, the system
remains unchanged until disrupted by an external shock. Some geographers argue that
many real world examples of regional example are in sharp contrast with this version of
path dependence and the concept of “lock-in” to an equilibrium state. As Martin (2010)
argues, regional economies adapt and mutate over time, thus preventing an economy from
becoming locked in a particular stable state or trajectory.

4.5.2 Urban Economics: the internal structure of regions and city formation

The need for a cross-fertilization is not restricted to the different fields within Economic
Geography, but also includes other fields within the economics profession. We focus spe-
cifically on recent development in Urban Economics and how bringing them into NEG has
allowed researchers to take account of inter-regional spatial structures (Krugman, 2010)
and the emergence and formation of city (urban) structures (Fujita & Thisse, 2013). This
cross-fertilization has also allowed to shed light on other aspects such as selection, spatial
sorting and social interaction of agents across and within regions. The promising path
followed by NEG researchers in this direction is evident when we consider the amount of
contributions that have been published in journals such as the Journal of Urban Econom-
ics, or Regional Science and Urban Economics, among others.

Venables (2010) develops a framework where workers within two cities are differenti-
ated in terms of skills and there exists asymmetries in information about worker skills.
He shows how differences in the cost of living will induce self-selection by workers so
that more skilled agents are more than proportionally represented in the most expensive
cities. The impact on the spatial distribution due to self-selection helps mitigate market
failures due to information asymmetries. Venables additionally argues that combining his
framework with NEG should provide both new quantitative and qualitative insights on
the forces that drive agglomeration shown in early (and subsequent) NEG models.

Eeckhout et al. (2014) propose a theory of spatial sorting based on skill complement-
arities in production and perfect mobility of skilled agents. In their work, total factor
productivity leads to differences in demand for skills across different cities. Due to per-
fect mobility, a general equilibrium implies utility equalization by skill across cities. They
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show that cities that exhibit larger total factor productivity are larger and the relative
skill distribution is identical across cities. They present two hypothesis regarding the
complementarity between skills. One hypothesis states that the productivity of the most
skilled workers is more enhanced in the presence of high-skilled workers. The other hypo-
thesis is that high-skilled workers have a disproportionally high productivity increase from
the presence of low-skilled services. Contingent on these hypothesis is how complement-
arities in skills determine the location of heterogeneous labour, i.e., the spatial sorting
of differentiated agents. Under the second hypothesis, the firm size distribution in larger
cities has thicker tails (average skills are constant, but the dispersion of skills increase
with city size), whereas under the second hypothesis there is first stochastic dominance
(i.e., increasing average skills and increasing dispersion). Using wage and house prices
data from the US, they find robust evidence supporting the first hypothesis, that is, the
productivity of highly skilled workers is enhanced most by the providers of low-skilled
services. This suggests that higher wages are not a result of higher average skill and
points to spatial imbalances regarding urban-wage premia.

Recently, the role of social interactions between agents in cities with different spa-
tial topologies and networks has also allowed to shed light on the characterization of
spatial distributions. Mossay & Picard (2011) have studied how the interplay between
non-market spatial interactions externalities can shape urban structures by studying so-
cial interactions in a land market model without assuming the pre-existence of an urban
center to which residents commute. They show that the different geometries impact the
qualitative properties of different agglomeration outcomes. For instance, when a line
segment is considered, a single city emerges in equilibrium. Instead, along a circumfer-
ence, any non-uniform spatial equilibrium implies an evenly spaced odd number of cities
with similar sizes, and therefore an empty hinterland in between them. The latter is a
consequence of the tension between land supply and the self-organization of agents in
space. The equidistance between each pair of adjacent cities is explained by the fact that
any asymmetry would confer advantages to residents in detriment of others, which can-
not occur in equilibrium.24 Mossay & Picard (2013) extend the previous framework by
considering two distinct populations, which allows for both intra-group and inter-group
social interactions. By considering heterogeneity among different groups, they are able to
characterize both segregation and agglomeration patterns as a result of the emergence of
endogenous urban districts. Using a one-dimensional city, they find that agglomeration
in an integrated city cannot occur, because agents always benefit more from interaction
with agents belonging to their own group. They study segregation outcomes in both a

24Other interesting contributions on the size and spatial distributions are Picard & Tabuchi (2013), who
focus on the role of vertical linkages, or Ghiglino & Nocco (2017), who consider the role of conspicuous
consumption in a standard NEG model.
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two-district and three-dimensional city. In the former, the two populations separate in
two neighbouring districts. In the latter, the group that contains a higher share of popu-
lation agglomerates in the central district benefiting from higher social interaction albeit
with of higher rents, while the smaller group scatters across the districts in the edges,
benefiting from lower rents at the expense of lower intra-group interactions. Therefore,
their work is a step further in reconciling Schelling (1971) seminal ideas on segregation
with Beckmann’s (1976) urban land market.25

5 Discussion and concluding remarks

We have sought to make a description of recent contributions to NEG, identify its the-
oretical limitations and provide new insights for its future research and development. To
keep the survey as self-contained as possible, some topics were conveniently left out. This
does not reflect any lack of consideration towards those issues, but rather highlights the
extension of new avenues of research that will maintain NEG as a yet vibrant and dynamic
field. However, some of these topics are well worth mentioning, though rather briefly.

One example regards the exclusion of more sectors other than the typical agricultural
non-skilled and manufacturing skilled sectors. For instance, by considering a manufac-
turing sector with an arbitrary (higher than three) number of industries characterized by
different types of skilled workers, (Zeng, 2006) is able to show that, as transport costs
fall, re-dispersion following agglomeration only occurs for one type of industry, i.e., it
is qualitatively different from the initial fully symmetric dispersion equilibrium. Other
noteworthy contributions that have re-considered the importance of other sectors include:
Suedekum (2006), and Pflüger & Südekum (2008), who introduced a non-tradeable, im-
mobile and perfectly competitive good sector in addition to the 2 traditional NEG sectors;
Leite et al. (2013) who also considered a non-tradeable good sector, but under monopol-
istic competition and mobile across regions; or Tabuchi & Thisse (2006), and Pflüger &
Tabuchi (2010), who use land as a production good. Zhou et al. (2016) use only two
sectors, but they both work under monopolistic competition, different from the standard
homogeneous sector and one monopolistic competitive sector framework.

Another issue pertains to how NEG can be used to study issues that were not originally
intended. For instance, agglomeration and dispersion can also be addressed in the context
of offshoring or by means of alternative strategies of multinationalization (see e.g. Egger
et al., 2007). Fujita & Thisse (2006) and Robert-Nicoud (2008) have incorporated both
trade costs and offshoring costs to analyse their impact on agglomeration patterns, while

25Bragard &Mossay (2016) recently studied a model of social interaction, focusing on the the qualitative
properties of spatial equilibria, namely their stability.
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agglomeration followed by re-dispersion of economic activities in the process of trade
liberalization has been addressed by Zhou & Zeng (2015).26 Second, regional disparities
in wage differentials have been used to explain regional discrepancies in unemployment
rates through the introduction of labour market frictions or asymmetries (e.g. Francis,
2007; Zierahn, 2013; Yang, 2014). Fujita and Thisse (2013, chap. 11) argue that since
firms tend to offshore intermediate activities and focus on production of their final goods,
local supply of specialized activities become relatively more important to them, thus
highlighting the importance of offshoring in the industrial structure of regions. They thus
conclude that increased globalization should be parallel to increased offshoring of firms
and hence less spatial integration.

A strand of literature that cannot be disregarded concerns the various reflections on
why some of the methods and explanatory accounts provided by EEG thwart opportunities
for cross-fertilization between EEG and NEG (see e.g. MacKinnon et al., 2009). In a
similar vein, Martin & Sunley (2010a) address the limitations of the theoretical framework
of PEG compared to NEG, mainly in what regards policy issues. However, dwelling deeper
into these discussions constitutes an extensive research question by itself and therefore
falls out of the scope of this survey.

We emphasize that the topics covered in each section here should not be reflected
upon separately. Quite on the contrary; while it is not our contention that a “good”
model can realistically address all the topics covered here, we stress the need for cross-
fertilization between different paths to shed more light on what determines the shape the
spatial economy. For brief reference, Behrens et al. (2014) integrate skill heterogeneity,
self-selection and agglomeration economies in a theoretical model with endogenous cities
and are able to replicate several empirical regularities concerning sorting, agglomeration
patterns and selection in cities. Their framework combine factors that we have addressed
here in Sections 4.1, 4.3 and 4.5 and thus serve as an example on how some of the different
search paths studied here are complementary.27

Instead of a general and superficial look, the aim of this survey is to provide a somewhat
extensive comprehension on the topics covered by it. Other excellent reviews on the
literature on NEG models (or to a larger extent agglomeration theory) are provided in
the monographs by Fujita et al. (1999b), Baldwin et al. (2003), Combes et al. (2008)
and Fujita & Thisse (2013), in papers such as Brakman et al. (2009), Krugman (2010)
and Storper (2010), the chapter by Redding (2013) in the Palgrave Book of International
Trade, or the chapter by Behrens & Robert-Nicoud (2015) in the Handbook of Regional and

26For a comprehensive NEG non-related theory of offshoring, I refer the reader to Grossman & Rossi-
Hansberg (2008).

27See Behrens & Robert-Nicoud (2015) for a survey on recent contributions along similar paths towards
creating a unifying framework for agglomeration theory.
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Urban Economics, to mention just a few. As a final remark, it cannot be overemphasized
that there is still room for further developments in NEG; this, however, is only possible
if we keep trying to break through the conceptual strait-jacket strapping the field of New
Economic Geography.
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