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Abstract

This chapter examines empirical strategies that have been or could be used to eval-
uate the importance of agglomeration and trade models. This theoretical approach,
widely known as “New Economic Geography” (NEG), emphasizes the interaction be-
tween transport costs and firm-level scale economies as a source of agglomeration.
NEG focuses on forward and backward trade linkages as causes of observed spatial
concentration of economic activity. We survey the existing literature, organizing the
papers we discuss under the rubric of five interesting and testable hypotheses that
emerge from NEG theory. We conclude the chapter with an overall assessment of the
empirical support for NEG and suggest some directions for future research.
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1 Introduction

In the 1990s, theorists developed a new approach to understanding why some regions
seem to attract a disproportionate share of economic activity. Widely known as “New Eco-
nomic Geography” (NEG), this approach emphasizes the interaction between trade costs
and firm-level scale economies as a source of agglomeration. The dictionary provides two
senses for the word agglomeration. The first is that of a process by which things come
together. The second is the description of a pattern, namely one in which economic activ-
ity is spatially concentrated. NEG starts with the observed pattern of agglomeration and
postulates a process through which it might have emerged: Producers and consumers co-
locating to exploit plant-level scale economies while minimizing trade costs. NEG there-
fore specifically focuses on trade linkages as causes of observed spatial concentration of
economic activity.

“New economic geography has come of age” as Peter Neary (2001) recently wrote in a
mildly skeptical review for the Journal of Economic LitemtureE] While this statement seems
deserved for theory, the empirical literature treating the same questions remains unset-
tled in both methodology and results. There is no agreed upon regression to estimate, nor
even a consensus dependent variable to explain. As a result, empirical papers address-
ing various aspects of agglomeration and trade are difficult to compare. The Fujita et al.
(1999) and Baldwin et al. (2003) books devote a few paragraphs each to empirical work
and emphasize that the time has now come to devote greater research efforts to the em-
pirical validation or falsification of the framework. Overman et al. (2001) and Hanson
(2001) are early surveys of empirical work on NEG. Brakman et al. (2001) provide the first
textbook where many empirical aspects of NEG are covered in detail. Since those surveys
were written, the literature has continued to grow in many directions. Here we attempt
to weave together the disparate strands of the empirics of agglomeration and trade and
outline the important and challenging questions for future research.

The chapter starts with the definition and delimitation of the field in section [2, where
we organize the paper around five empirical propositions that we believe capture the es-
sential insights offered by the theory. Section 3| emphasizes the central role of market
potential in determining location patterns in those models and provides a method of mea-
surement directly derived from theory. Then, each of the remaining sections covers one of
the five empirical propositions identified in section 2| The empirical work on the impact
of market potential on factor prices and factor movements is covered in sections 4 and
respectively. The benefits that regions can enjoy from a large domestic demand (“home
market effects”) have been subjected to important empirical tests that we survey in sec-
tion[6] The impact of trade integration on the level of agglomeration is one of the most
sensitive questions of this field. We describe existing results and consider new ways to
test this proposition in section [7} The last proposition that has perhaps been most em-
blematic of NEG models because of its spectacular nature is the possibility of dispropor-
tionately strong effects of small, temporary shocks. “Spatial catastrophes,” where short-
lived shocks can have permanent impacts on location patterns, have been very recently
subject to empirical testing, which we cover in our section |8, We conclude the chapter
with an overall assessment of the empirical support for NEG and suggest some directions
for future research.

1There are now at least three monographs—Fujita et al. (1999), Fujita and Thisse (2002), and Baldwin et
al. (2003)—authored by combinations of leading theorists in the field that provide thorough analyses of the
theoretical aspects of the literature.



2 Defining, Delimiting, and Testing the NEG

The label “new economic geography” is unfortunate in a number of respects. First, it
raises hackles by claiming as novel that which some already considered to be well-known,
but under-appreciated work. More importantly, the label gives no clear indication of the
contents. This means that the same label might be used to describe quite different areas
of inquiry. Finally, it is not clear what one should call later work that might supersede
the current approach. However, in linguistic choice as with location choice, there is of-
ten a gain from following the decisions of predecessors. We therefore adhere to common
usage in taking “new economic geography” (or NEG) to refer to theories that follow the
approach put forward in Krugman’s 1991 book (Krugman, 1991b) and, particularly his
Journal of Political Economy article (Krugman, 1991a). While we do not wish to denigrate
the contributions preceding and following these two pieces, their huge influence is an em-
pirical fact. A Web of Science search shows that these two works received a combined total
of over 1000 journal citations since they were written.

Ottaviano and Thisse point out in their chapter of this Handbook that many of the
ingredients of new economic geography were developed many decades before Krugman’s
(1991a) paper. Indeed they suggest that the main contribution of NEG was to “combine
old ingredients through a new recipe.” Krugman and many of the other 1990s contributors
to NEG gave little acknowledgement to its antecedents in regional science and location
theory. Rather, they approached economic geography with perspectives developed from
“new trade” theory. Indeed, the concluding section of Krugman (1979) anticipates many
of the model elements and results that would appear over a decade later:

“...suppose that there are two regions of the kind we have been discussing
and that they have the same tastes and technologies. There is room for mutual
gains from trade, because the combined market would allow for both greater
variety of goods and a greater scale of production. The same gains could be ob-
tained without trade however, if the population of one region were to migrate
to the other. In this model, trade and growth in the labor force are essentially
equivalent. If there are impediments to trade, there will be an incentive for
workers to move to the region which already has the larger labor force. This
is clearest if we consider the extreme case where no trade in goods is possi-
ble but labor is perfectly mobile. Then the more populous region will offer
both a greater real wage and a greater variety of goods, inducing immigration.
In equilibrium, all workers will have concentrated in one region or the other.
Which region ends up with the population depends on initial conditions; in
the presence of increasing returns history matters.”

Krugman (1979), p. 478.

This quote shows that the main elements of the stories formalized in the 1990s eco-
nomic geography literature had already been anticipated by Krugman in the late 1970s.
Krugman certainly did not originate all the ideas currently associated with NEG. How-
ever, the approach he popularized drew heavily on his own earlier work on trade patterns.

2.1 Essential ingredients for NEG

Five essential ingredients distinguish NEG models from other approaches to understand-
ing the geography of economic activity. We do not wish to imply that they were novel
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contributions of NEG or new trade but rather that they are useful indicators for catego-
rization.

1. Increasing returns to scale (IRS) that are internal to the firm. NEG models assume a
tixed, indivisible amount of overhead required for each plant. NEG models do not
assume any pure technological externalities that would lead directly to external scale
economies.

2. Imperfect competition. With internal increasing returns, marginal costs are lower than
average costs. Hence, one cannot assume perfect competition because firms would
be unable to cover their costs. The vast majority of the literature goes on to assume
a particular market structure and accompanying functional forms for demand: Dixit
and Stiglitz” (1977) model of monopolistic competitionE]

3. Trade costs. The outputs and inputs used by firms are tradeable over distances but
only by incurring costs. These costs are often assumed to be proportional to the
value of the goods traded.

4. Endogenous firm locations. Firms enter and exit in response to profitability at each
possible location. The assumption of increasing returns implies that firms have an
incentive to select a single production site and serve most consumers at a distance.
If plant-level fixed costs were negligible, the firm would replicate itself everywhere
(a la McDonalds).

5. Endogenous location of demand. Expenditure in each region depends upon the location
of firms. Two mechanisms for the mobility of demand have been proposed.

(a) Mobile workers who consume where they work (Krugman, 1991a).

(b) Firms that require the outputs of their sector as intermediate inputs (Krugman
and Venables, 1995).

Ingredients 14| all appeared in the new trade literature, and in particular gave rise to
the home market effects identified in Krugman (1980). With these assumptions, agglomera-
tion can arise but only through the magnification of initial region size asymmetries. The
key innovation of NEG relative to new trade is assumption[5] Without[5|, symmetric initial
conditions can be expected to lead to symmetric outcomes. With all five assumptions, ini-
tial symmetry can be broken and agglomerations can form through a process of circular
causation. This is perhaps the basis for the Davis blurb on the back of Fujita et al. (1999)
that, “the work is an even more radical departure from orthodoxy than the new trade
theory of the 1980s.”

2.2 Alternative explanations of agglomeration

If NEG comprises models with these five ingredients, what are the competing explanations
of economic geography? Empirical work testing NEG-based hypotheses benefits from the
consideration of a set of plausible alternatives. Prominent alternatives to NEG include

2Recent work by Ottaviano et al. (2002) shows that a linear model of monopolistic competition retains
most of the key predictions obtained from the Dixit-Stiglitz structure. Results by Combes (1997), Head et al.
(2002), and Feenstra et al. (2001) suggest that NEG models could also rely on Cournot competition with free
entry.



o Natural advantages (see Ellison and Glaeser, 1997, 1999)—also known as “First Na-
ture” (Krugman, 1993) and “locational fundamentals” (Davis and Weinstein, 2002)—
and the closely related “factor proportions theory” take the geographic distribution
of productive resources as exogenous and use it to explain the geographic distribu-
tion of production.

e Human capital externalities models link the return to skill in a location to the number
of skilled workers there. High skill areas tend to attract larger numbers of employ-
ers of skilled workers. Marshall (1920) describes this mechanism for agglomeration.
Formal models were developed by Krugman (1991b) and Helsley and Strange (1990).
Human capital externalities are central in Lucas’ (1988) theory of economic develop-
ment. Empirical applications are covered in the Moretti chapter of this Handbook.

o Technological externalities/Knowledge spillovers: Producers benefit from spatial proxim-
ity of their counterparts in the same industry via flows of productive knowledge.

The Rosenthal and Strange chapter of this Handbook considers the empirical evidence
in favour of each of these microfoundations for agglomeration. Our chapter, in contrast,
focuses its attention on work that has a direct bearing on the validity of the NEG approach.

In any type of empirical testing of NEG predictions, we think an important issue is
that the researcher should keep in mind the presence of the alternative explanations out-
lined above. Ideally, the empirical procedures employed should incorporate one or more
discriminating hypotheses that can help differentiate NEG-type mechanisms from natural
advantages or “pure externalities” explanations for the level of agglomeration observed
in the data. Davis and Weinstein (1996), which we cover in detail, proposed a first empir-
ical test along this route, trying to discriminate between NEG and the explanatory frame-
work of traditional trade theory. While discrimination often proves difficult in this type
of modelling, we believe the literature would progress in an important way by following
this path, through the application of discriminating tests to a broader set of issues.

2.3 Testing NEG propositions

For guidance, we think it useful to refer to Leamer and Levinsohn’s (1995) influential
chapter on the empirical evidence on international trade theory. This chapter is known
by many empirical trade economists for its puzzling injunction to “Estimate, don’t test.”
Its more useful contribution is the process of laying out clear and compelling propositions
derived from theory that can be subjected to empirical scrutiny (i.e. tested).

Leamer and Levinsohn (1995) council empiricists to steer a middle road between “tak-
ing theory too seriously” and “treating theory too casually.” A related way to state the
problem is in terms of the classical statistical problems of Types I and II error. In doing
empirical work on NEG we want to avoid interpreting results as rejecting NEG when it
actually offers valuable insights. This might occur if our tests hinge on some highly fragile
aspect of the theory rather than its core empirical content. Conversely, we do not want to
confirm the validity of NEG based on results that are consistent with NEG but would also
be equally consistent with alternative theories.

Two examples illustrate these problems. In terms of “false confirmations” consider
the following quote from Baldwin et al. (2003): “Exhibit A is the concentration of eco-
nomic activity in the face of congestion costs. Two bedroom houses in Palo Alto California
routinely change hands for hundreds of thousands of dollars while houses in northern
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Wisconsin can be had for a song. Despite the high cost of living and office space, Silicon
Valley remains attractive to both firms and workers while economic activity in northern
Wisconsin languishes.” While high housing prices within agglomerations are consistent
with NEG they are also consistent with the three alternative theories of spatial variation
in economic activity. Indeed the natural advantages theory seems consistent with the facts
above. In particular, the superior climate in the San Francisco Bay Area (temperatures
averaging 49F (9.5C) degrees in January versus 14F (-10C) in Green Bay in Northern Wis-
consin) could push up housing prices and raise economic activity there.

False rejections can arise from the failure of the actual data to exhibit certain features
that models exhibit only as a consequence of simplifying assumptions rather than as a re-
sult of the fundamental mechanism the model proposes. For example, Krugman (1991a)
predicts that the distribution of manufacturing activity across regions will be either per-
fect symmetry or complete concentration in one region. Actual data for Europe or North
America show that all major regions contain some manufacturing workers but they are far
from evenly distributed. Before we reject NEG based on this data, we should recognize
that models including all 5 of the identifying features of NEG are consistent with these
facts (Tabuchi and Thisse, 2002).

Our review of the empirics of agglomeration and trade is organized around |5 propo-
sitions that emerge from the most well-known NEG models. In some cases we include
alternative or subsidiary formulations of a given proposition.

1. Market potential raise local factor prices. A location whose access to major markets and
suppliers is not impeded by large trade costs will tend to reward its factors with
higher wages and land rentals.

2. Market potential induces factor inflows. Capital will be drawn to areas with good ac-
cess to major markets for final goods and major suppliers of intermediate inputs
(backward linkages). Workers favour locations with good access to suppliers of final
goods (forward linkages).

3. Home market/magnification effect (HME). Regions with large demand for increasing
returns industries account for an even larger share of their production. Put another
way, the larger of two regions will be a net exporter to the smaller region in industries
characterized by plant-level increasing returns.

4. Trade induces agglomeration (TIA). In an industry featuring increasing returns and
partially mobile demand, a reduction in trade costs facilitates spatial concentration
of producers and consumers.

5. Shock sensitivity: A temporary shock to economic activity in a location can perma-
nently alter the pattern of agglomeration.

3 Preliminaries: Defining and Measuring Market Potential

The primary mechanisms at work in NEG are the market size effects first identified in
Krugman (1980). Krugman (1980) developed the basic model combining monopolistic
competition and trade costs. He then explored two implications, which we will refer to as
the “price” and “quantity” aspects of the market size effect.



The price effect emerges in a one sector model. If the resources employed in each coun-
try in each sector are fixed by full-employment and trade balance considerations, then the
zero profit condition implies that the smaller country must pay lower wages. Otherwise,
firms would prefer to locate in the large country and serve the small one through export-
ing.

Krugman (1980) illustrates the quantity effect in a very stylized setting involving equal-
sized countries, two industries, and “mirror-image” preferences. Helpman and Krugman
(1985) later provided a more satisfactory development of the quantity market size effect.
As with the price version, the country with the larger market is appealing because it allows
the producer to economize on trade costs. If wages do not rise to eliminate this advantage,
then a disproportionate share of the producers will locate in the large market. This result
is usually referred to as the “home market effect” or the “magnification effect.”

The rest of this section will proceed as follows. First we will show how trade costs
influence trade flows and introduce the critical parameter, ¢;j, measuring accessability of
a given market i to imports from source j. Then we derive what might be thought of as the
fundamental equation of NEG: The relationship between the prospective profitability of a
location and its “real market potential.” Then we consider the effect of market potential
on factor prices and location decisions in subsequent sections.

3.1 Measuring access to markets

We employ the Dixit-Stiglitz-Krugman model of monopolistic competition and trade in a
multi-region setting. Let y;Y; denote expenditures by region i on the representative indus-
try. In theoretical models it is standard to make industry level expenditure be exogenous
by assuming an upper level utility function that is Cobb-Douglas with expenditure pa-
rameter y;, thus giving rise to fixed expenditure shares out of income, Y;. The sub-utility
is a constant elasticity of substitution (CES) aggregate of differentiated varieties produced
in the considered industry, with ¢ representing an inverse index of product differentia-
tionE] In this model, ¢ plays several “roles,” being in particular an inverse measure of the
markup and available economies of scale. This parsimony is useful in theory but danger-
ous in applications.
The amount spent by consumers from region 7 for a representative variety produced in
region j is given by
Py’ y .
Piidij T nplT 1iYi, 1)
where p;; is the delivered price faced by consumers in i for products from j. It is the
product of the mill price p; and the ad valorem trade cost, 7;;, paid by consumers. Trade
costs include all transaction costs associated with moving goods across space and national
borders. We can see from (1)) that trade costs influence demand more when there is a high
elasticity of substitution, ¢. Indeed many results in Dixit-Stiglitz based models depend on
the term ¢;; = Ti]f”, that Baldwin et al. (2003) punningly refers to as the “phi-ness” of
trade.

3The taste for variety of each consumer represented by the CES functional form is not essential to the model,
as the same aggregate demand structure can be obtained with a model of variety of tastes when the variance of
consumer preferences is described by a logistic distribution (Anderson et al., 1992).



The total value of imports (including trade costs) from all #; firms based in region j
will be denoted m;;.

my = nipiqi; = nip; i iP )

where P = (L mepy ")/ 179, Fujita et al. (1999) refer to P; as the “price index” in
each location. It is a generalized mean of the delivered costs of all the suppliers to location
i that assigns increasing weight to sources that have a large number of suppliers, ny, or
good access to market i, measured by a high ¢;. Thus a location that is served by a large
number of nearby and low-price sources will have a low P; and will therefore be a market
where it is difficult to obtain a high market share.

Equation (2) can be manipulated to obtain an estimate of ¢;;. First, divide m;; by m;;,
the region i’s imports from itself. The y;Y;P{ ~1 cancel since they apply to i’s imports from
all sources. The remaining expressions involve relative numbers of firms and relative costs
in i and j. These ratios can be eliminated by multiplying by the corresponding ratio for
region j: m;;/mj;. The result is

mimji — §ijPji
mimji - i’
The standard practice in NEG models is to assume free trade within regions, i.e. ¢; =
¢j; = 1 and symmetric bilateral barriers ¢;; = ¢;;. These assumptions lead to a very simple

estimator for ¢;;:
5 Mijimji
=/ @)
P =\

The numerator requires only trade flow data expressed according to industry classifica-
tions. The denominator factors are each region’s “imports from self” (or, equivalently,
“exports to self”). They are calculated as the value of all shipments of the industry minus
the sum of shipments to all other regions (exports).

It therefore is fairly easy to give a feeling of the extent of current trade freeness among
the biggest industrialized countries for which bilateral trade flows and production figures
are readily available. We use here the database recently made available by the World Ban
combined with the OECD STAN database (the appendix gives details about this data) in
order to calculate values of trade flows and ¢;; for distinctive pairs of countries in 1999.
We opt for the United States-Canada and France-Germany as our pairs of countries.

Recalling that 0 < ¢;; < 1 with 0 denoting prohibitive trade costs, the overall level of
trade costs in Table (1| seems to be very high. We can obtain from ¢ an estimate of the ad
valorem equivalent of all impediments to trade between the United States and Canada.
The calculation requires an estimate of the price elasticity ¢. Using the lowest Head and
Ries (2001) estimate of ¢ for US-Canada trade in manufactured goods (8), trade costs have
an ad valorem equivalent ranging from 7 — 1 = 0.7171/7 — 1 = 4.9% for Canada-US auto
trade to just over 36% for Canada-US trade in clothing and Germany-France trade in autos.
With the exception of North American auto trade, the level of trade freeness appears to be
quite low, even though we have chosen pairs of countries known for their high levels of
formal trade integration.

The starkest predictions of NEG models deal with the possibly dramatic consequences
of trade liberalization on agglomeration. It is often assumed that we live in an era of trade

®)

4http:/ /www1l.worldbank.org/wbiep/trade/data/TradeandProduction.html.
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Table 1: The ¢-ness of trade in 1999 for North America and Europe, selected industries,
import values in millions of US$.

Textiles, apparel & leather

country  foreign source (m;;) domestic source (m;) odds (m;;/m;;) ¢
Canada 3232.48 6275.55 0.515

0.111
USA 3437.03 144731.00 0.024
Germany 1955.14 9742.13 0.201

0.130
France 1604.72 19095.45 0.084

Motor vehicles & parts

country foreign source (m;;) domestic source (m;;) odds (m;;/m;;) ¢
Canada 41069.02 13257.20 3.098

0.717
USA 58776.02 354653.00 0.166
Germany 7468.84 101719.28 0.073

0.114
France 9842.01 55179.41 0.178

integration and that would here translate into a trend of rising ¢ over time. Do we actually
observe this trend in the ¢ data?

We consider, in Figure |1} the evolution of trade freeness for three distinctive country
pairs. We can indeed see that international trade is getting easier over the recent period.
The rate of progress is not the same for all country pairs, with North America being the
fastest integrating region since the end of the eighties. The pace of trade integration also
seems to be more important since the late eighties in the European Union, as can be seen
from the France-Italy combination for which a longer time period is availableE] It is note-
worthy that the change in the pace of integration for the median industry seems to corre-
spond in both regions to the starting date of implementation of a major trade liberalization
agreement (the U.S.-Canada Free Trade Agreement in January 1989 and the Single Euro-
pean Act in January 1987). This observed rise in ¢ is a sort of pre-requisite for any test
of the main predictions of NEG models: Although remaining at surprisingly low levels,
the integration of the world economy is rising, which corresponds to the typical thought
experiment of NEG theoretical predictions.

5Note that the fact that trade is consistently freer in the Franco-German than in the Franco-Italian combi-
nation is consistent with the smaller bilateral distance in the former as compared to the latter (411 against 550
miles in Head and Mayer, 2000).



Figure 1: Evolution of median-industry ¢-ness of trade
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3.2 Profits as a function of market potential

Returning to the firm’s location decision, total production cost in each region is assumed
to take the form c;q; + F;. Increasing returns come from a plant-specific fixed costs F;,
g is the total output of the representative firm in j and ¢; is the constant marginal cost
of production. Each firm maximizes the following gross profit function for each market:
i = (pj — ¢j)Tijqij- The resulting mill prices are simple mark-ups over marginal costs:

C]'(T
izt
The gross profit earned in each market 7 for a variety produced in region j is given by
mij = (pijqij)/o. Substituting in equation (2) and then summing the profits earned in
each market and subtracting the plant-specific fixed cost, F;, we obtain the net profit to be
earned in each potential location j:

1.
H] = EC] URMP] - F