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Abstract

The thesis is composed of four chapters, which investigate different topics in the field
of applied urban and spatial economics.

The first paper develops an original empirical approach to investigate the role played
by labour markets in explaining the pattern of industrial agglomeration in the United States.
The methodology allows us to i) obtain an estimate of industrial agglomeration which sig-
nificantly improves on existing indices, and ii) provide a ranking of industries according
to their responsiveness to labour market determinants of agglomeration. Results show that
labour market determinants explain around one quarter of the variation in spatial agglom-
eration across industries.

The second paper assesses whether urbanization alleviates rural poverty in surround-
ing areas in India, using a panel dataset at district level for the period 1981-1999. We find
that the effect is substantial and systematic; this is largely attributable to positive spillovers
from urbanisation, rather than to the movement of the rural poor to urban areas per se.

The third paper investigates an extremely peculiar characteristic of the US patent
dataset: there is a large group of inventors who develop one or a few patents during a
long period of analysis ("comets"), while a very small group of "stars" inventors develop
a huge number of patents. In light of that, the paper first explores the location pattern of
comets and stars, and then assesses whether the activity of star inventors is beneficial to the

production of comet patents in the same city and technological category.
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The fourth paper describes the effects of bank liberalization on the geographical pen-
etration of branches in the city of Antwerp (BE). Our results show that, coinciding with
the strongest wave of the deregulation and concentration process, banks systematically exit

from low income neighbourhoods.
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Introduction

The aim of this introduction is to present a critical overview of a relatively young and
undefined discipline: spatial economics. In particular, we focus on the relations with other
disciplines (including economic geography and mainstream economics), on data problems,
and on identification issues. In doing so, we discuss the most important methodological
issues the discipline faces, building on the experience acquired from the applied works
presented in the other chapters of the thesis. Finally, we conclude the introduction with a

quick overview of the contents of the thesis.

Spatial economics: anatomy of a discipline

Spatial economics is a border discipline between mainstream economics and economic and
human geography, although the communication between the two academic groups is rather
difficult and infrequent. Recently, a number of contributions have explored the scope for
cooperation between spatial economics and economic geography (e.g. Overman, 2004;
Duranton and Rodriguez-Pose, 2005; Duranton and Storper, 2006). In what follows, we try
to offer an original view on the issue, arguing that although the difference in the research
methods of the two disciplines is probably too big to be ever dissolved, nevertheless spa-
tial economics can profitably exploit the similarity of interests with economic geography.

Related to that, we will also briefly discuss some methodological issues in the discipline.

12
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Economic geography and spatial economics

In this section we briefly outline the core methodological differences between the two dis-
ciplines, which may explain why the dialogue between mainstream economic geography
and mainstream spatial economics is so difficult and infrequent. In the following discus-
sion, two caveat are needed: first, economic geography and spatial economics are both
dense and composite disciplines, and there surely are branches and authors in both the dis-
ciplines which do not fit the generalization we propose; second, the epistemological debate
we briefly summarize is of course much more complex than it may look from the follow-
ing lines. We do not aim at a complete treatment of the issue, we just want to sketch the
conceptual frame of the discussion necessary to further the discussion, and to suggest why
we think that spatial economics may speak to a wider audience than economic geography.

In order to synthetically illustrate the milestones of the research methods in main-
stream economic geography, we report a couple of short quotations from David Harvey,

probably the most influential economic geographer of the last three decades:

I suspect [...] theory is all too often understood as a bundle of stationary, already
fully specified arguments and propositions, ready-made to be applied to and tested
against the real word. [...] Theory should be understood instead as an evolving
structure of argument sensitive to encounters with the complex ways in which social
processes are materially embedded in the web of life. (Harvey, 2006, p.78-79)

We reach out dialectically (rather than inward deductively) to probe uncharted seas
from a few seemingly secure islands of concepts. (Harvey, 1985, p. XVI)

From these quotations, we learn that economic geography analyses relies on a a priori
background theory which is applied to, rather than tested by, the observation of reality.
It is also the only way by which we can obtain a general rule from one or few cases,

because the background theory is necessary in order to disentangle the contingent from the



Introduction 14

independent, the particular from the general. Indeed, how could a researcher identify the
universal “guiding forces” from just a case study? How can she/he prove their universality?
It is only possible if our observations are theoretically interpreted. This is what makes the
Harvey’s approach different from the “scientific method”.

An economist would object that the weakness of this approach steams from the failure
to solve the doxa/epistéme opposition, i.e., the net separation between the opinion and the
proved knowledge. Therefore, any advancement of the theory risks to be, or at least to
appear, tautological and self-referential.

Economists may seem equally or even more fundamentalist about their research
methods, but their "positivist" approach (by which we mean: testing a theoretical predic-
tions using real world observations), instead, do begin from a tabula rasa, i.e., the specific
theoretical hypothesis under test are formally not requested by the testing procedure. In
reality, this is variably true, but economists’ papers are generally clear in stating which as-
sumptions are needed to reach a given results. In passing, however, we note that economists
are often reluctant to discuss the epistemology of their research methods, and the most pop-
ular PhD programs in economics do not include any formal training in the subject.

According to Kuhn (1962), the scientific method in general is incapable of final em-
pirical validation because facts are not independent from theories used to test them. Harvey

goes far beyond, claiming that every scientific method is ideological:

Scientific method, it is often argued, guarantees the objectivity and ethical neutrality
of factual statements [. .. ]. The peculiarity of this view is that the claim to be ethically
neutral and ideologically free is itself an ideological claim. [...] I am arguing that
the use of a particular scientific method is of necessity founded in ideology. (Harvey,
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1974, p. 256)

In other words, every scientific method deepens its roots on the ground of seemingly
secure islands. Formally, this is very hard to object: even our actual knowledge of the
reality grounds on the hypothesis of the trueness of our sensorial perceptions. This, in turn,
will make vain the economists’ effort to support the universality and neutrality of their

approach.

Nevertheless, we can still speculate on the nature of the islands. In an economics-
style scientific method, the position and the genealogy of islands are declared, while in a
dialectical context their existence is tentative — in the first case, they are indicated in the
naval map and their coordinates are given, while in the second case their existence is based
on the evolving tales of old sailors we meet at night in the port.

Therefore, even though we admitted that every scientific method is ideological, we
should reflect on the order of magnitude of the ideological content: this being not a sub-
jective judgment of value, but rather an objective assessment of their potentiality of seeing

our results accepted by a wider audience.

Spatial economics, the real world, and the geography redemption

So far, we argued the advantage of the “economic method” based on being less ideological
and thus accepted (or acceptable) by a wider audience. But it comes at a cost: the emphasis
on building rigorous empirical methodologies very often requires an abstraction from the
real world. To many, economics is getting further away from the real world, and spatial

economics may not be exception. The sentence “for economists, real life is a special case”
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is ceasing to be a joke to become a serious truth, and even (or especially) the most influential
theorists seem to have a rather short view on the rules which govern the real, everyday
world.! However, direct experience of real world is a crucial aspect for the construction of
our theories.

Spatial economics may have an advantage in this field, as compared to other branches
of economics: the production of case studies by economic geographers on similar fields of
research can be a fruitful source of information on the real world. The mainstream econo-
mist may be inspired by the eclectic and "holistic" view of the geographer and include in
their rigorous analysis some elements which are not generally contemplated in economics,
like e.g. political powers or relational capital. On the theoretical side, it may foster the
study of economic models which can better mimic the real world; on the empirical side, it
can help economists to understand which are the limits and the resources of the real world
data we use for their empirical works.

A well-known example is the book by AnnaLee Saxenian (1994) on innovation cul-
ture in the Silicon Valley: a classic geographic-style case study based on more than one
hundred interviews, it is now cited in almost any economic paper on industrial agglomer-
ation or localized knowledge spillovers. In her book, Saxenian compared the California’s
Silicon Valley with the Route 128 in Massachusetts: while the two areas were similarly
specialized in electronics during the 70s, they faced rather different fortunes in the 90s,
with the former becoming the world center for semiconductor design, and the latter see-

ing a season of relative decline. According to the author, the main reason of the success

1 The recent financial crisis has further challenged the reputation of economics as a discipline, especially
in the field of macroeconomics and finance (cf. the Economist, 2009).
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of businesses located in California’s Silicon Valley in the *90s is due to the fact that the
area "developed a decentralized but cooperative industrial system, while Route 128 came
to be dominated by independent, self-sufficient corporations”. Saxenian’s argument has
been integrated into several econometric works, which tested whether small firms are more
innovative, and more incline to cluster and network. On the other side, these sorts of or-
ganizational differences are difficult to quantify, which creates the need for the case-study
approach (Rosenthal and Strange, 2004).

Another interesting example is the adoption of Social Network Analysis tools - widely
used in human geography and sociology to map and quantify relational capital - in spatial
economics papers: for instance Breschi and Lissoni (2009) assess to which extent the evi-
dence of localized knowledge spillovers is due to market mediated professional networks,
rather than non-priced informal externalities. By applying social network analysis to patent
data in the US, they find that, after controlling for inventors’ mobility across workplaces,
the residual effect of spatial proximity on knowledge diffusion is greatly reduced, as com-
pared to results of previous works on the subject. In our opinion, this is a good example of
how tools which are not part of the traditional economist’s toolbox can be borrowed from
sister disciplines in social sciences to provide solid evidence on topics at the top of the
(spatial) economics research agenda.

The fourth section of the handbook chapter of Rosenthal and Strange (2004) also pro-
vides some good examples on how case studies may integrate a "regression approach" to
agglomeration economics. Beyond Saxenian, they also describe the study of the New York

Metropolitan Region by Hoover and Vernon (1959), which contained some original (at the
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time) ideas on external economies and frequent face-to-face communication between small
businesses; according to the authors, they constitute the main advantages of urbanization.
The conclusion which followed from the study was that small firms and large cities should
be strongly associated. Rosenthal and Strange however highlight that Holmes and Stevens
(2000) investigated the relationship across industries and cities with an econometric ap-
proach and found evidence going in the opposite direction, i.e., large firms are more likely
to be found in clusters. According the Rosenthal and Strange, therefore, this is an example
of the danger of generalizing case study findings, which often focus on cases and localities
which are the exception rather than the rule (as stressed also by Overman, 2004).
Summing up, spatial economists may profit by the body of research produced by
geographers on a number of topics and issues which are of interest for both the disciplines.
Geographers’ case studies may be extremely useful to acquire a deeper understanding of the
real word, to take into consideration forces and factors which generally escape economic
modelling, and to integrate into economics frameworks and tools from other discipline.
At the same time, this will not necessarily imply an acceptance of the validity of general
theory based on a small number of case studies, nor of the “exceptionalistic claim”, i.e.,

general theories are meaningless, as everything is an exception.

Methodological issues in spatial economics

In the following, we briefly discuss some of the most important and urgent issues in spatial
economics: the Modifiable Areal Unit Problem (MAUP), the sourcing of data, and the

identification strategy.
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The Modifiable areal unit problem (MAUP)

The "modifiable areal unit problem" arises from the large and unpredictable variation that
economic estimates may have depending on the size and shape of the adopted spatial units.
Every geographical area may be divided in many different ways, and commonly used sta-
tistics may present huge variation among them. Furthermore, differently from international
comparison (where country borders have an economic and political meaning that is not
comparable with any other geographic classification) in a sub-national setting researchers
face a variety of administrative and functional divisions — each of them with its pros and
cons — with the result that the choice of the spatial unit is often arbitrary, or constrained by
data availability.

The MAUP has been widely investigated and debated: the first contributions go back
to the *30s and - more recently - the work by Openshaw (1984) Arbia (1989) and many
others have provided a clear and precise insight on the issue. However, the interest in the
issue has been mostly confined to the field of quantitative geography, while in spatial eco-
nomics the MAUP has seldom been taken into explicit consideration. A few meritorious
exceptions are the series of papers by Cheshire and co-authors based on the Functional Ur-
ban Regions (e.g. Cheshire and Magrini, 2009; Cheshire and Hay, 1989), in which the
spatial units are meant to be “geographically meaningful” in relation to the enquired phe-
nomenon, or studies based on continuous definition of space (e.g., Duranton and Overman,

2005; Marcon and Puech, 2003).
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However, in general the attempts to offer adequate solutions on the data side have
been limited and isolated, especially on the European context. The impression is that the
MAUP is, by now, a dark shadow nestled in the subconscious of the discipline.

We do not necessarily think that the MAUP is always a serious bias for spatial eco-
nomics estimates. It could be possible, as Briant et al. (2007) maintain, that in some cir-
cumstances the problem is negligible. The issue, in our opinion, is more general; in every
spatial economics paper, we should be able to explain why the MAUP may, or may not, be
a concern, rather than hoping that the bias is not that big. Furthermore, we should reflect
carefully on the "spatial extent" of the phenomenon under scrutiny and on the properties
of the adopted spatial units. This is very seldom done, and it is unfortunate, as it could
disclose new, interesting directions of investigation. Furthermore, this becomes even more
paradoxical in the light of the huge efforts spent in improving the efficiency of economet-
ric estimates, e.g. by means of complex econometric models able to control for a spatial
autoregressive structure in the error terms. Probably, the same amount of efforts spent on
improving the quality and appropriateness of data would be much more rewarding in term
of precision and reliability of results.

A careful consideration on the MAUP is also crucial for policy evaluation. Regional
policies always target spatial units, thus an assessment of which administrative level is
the best to "contain" a given economic socio-phenomenon is extremely valuable to inform
policy makers. To the best of our knowledge, there is little discussion in the literature about
that. A step in this direction can be found in Cheshire and Magrini (2009), which build a

policy incentive variable based on "the ratio of the total population of the largest (relevant)
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jurisdiction representing the FUR to the population of the FUR as a whole" (p. 101), where
the FUR (functional urban region) is the adopted spatial unit of analysis. The authors find
the variable to have a positive effect on the economic growth of European cities form 1978
to 1994, which suggests that a close geographical matching with the administrative entity
bearing local political power is beneficial for the FUR. This may be due to the fact that the
effects of policies do not spill-over to areas where voters and stakeholders do not reside,
and therefore all the benefits are internalized (which in turn would imply better policies).
Finally, spatial economists should also keep in mind that an awareness of the MAUP
and, more generally, of the peculiarities of working with geographical and sub-national data
should be considered to be a strategic advantage as opposed to other economists dealing
with the same kind of data. Rather than ignore them, they should stress these problems in

order to highlight their distinctive contributions.

The data

From the previous discussion we learnt that the replicability of results is one of the mile-
stones of the scientific method in economics. Therefore, our empirical methods should be
clearly explained, in order to allow every interested reader to replicate and verify our analy-
sis. However, for an empirical analysis to be replicated knowing the methodology is not
enough - we also need the data. Therefore, using publicly available data — and sharing the
database once the research is published — is reinforcing the scientific solidity of a research.

Unfortunately, however, at subnational scale publicly available data for some macrore-

gions - namely Europe - are scarce and of bad quality (Combes and Overman, 2004, offer
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a good discussion of the issue), which is particularly unfortunate, also in the light of the
previous discussion on the MAUP. In recent years, the situation has slightly improved in
terms of data availability, as Eurostat published many new series starting from the early
2000s. Nevertheless, it has remained steadily critical in terms of spatial classification and
coverage. The spatial classification is entirely based on administrative units which are ex-
tremely heterogenous among EU member countries in several dimensions (size, political
and economic meaning, spatial extension, etc.). Just to give a simple example, although the
Eurostat webpage describing the NUTS classification claims that at the NUTS3 level the
total population spans between a minimum of 150,000 and a maximum of 800,000, a rapid
check with Eurostat demographic database® shows that 19 NUTS3 of many different coun-
tries are actually over 2 million of population (and for only a fraction of them the NUTS3
coincides with the corresponding NUTS2), while 45 units of the same classification do not
reach 50,000 inhabitants. Considering that the variability in population is just a symptom
of more general sources of heterogeneity (e.g. rural-urban), there is probably no need to
say that results based on such a sample may be highly misleading in many circumstances.
There are, however, also some good news about data. The collection, visualization,
storing, elaboration of micro(geographic) data has been massively affected by the progress
of computer science, and new datasets offer many valuable opportunities to researchers
in spatial economics. Contrary to other fields of economics, it seems that recent research

in spatial economics is not taking fully advantage of that. For instance, empirical papers

2 http://epp.eurostat.ec.europa.ew/portal/page/portal/region_cities/regional_statistics/nuts_classification
visited on the 13th of August 2009

3 The dataset we used is the "Annual average population by sex (reg_d3avg)", freely available from the
Eurostat website.


http://epp.eurostat.ec.europa.eu/portal/page/portal/region_cities/regional_statistics/nuts_classification

Introduction 23

using remote sensing or land use data are very rare, although these sources offer unprece-
dented information, in terms of geographic detail and coverage. The discipline is putting
unbalanced efforts in refining theoretical and empirical methodologies, as compared to the
efforts spent on improving the quality of the used data, although there are many examples
.showing that the latter way is also extremely rewarding in terms of advancements in the
discipline. One of these is the work by Burchfield et al. (2006), which is based on a grid of
8.7 billion 30x30 meter cells obtained by merging high altitude photographs for previous
periods (around 1976) with satellite images for the *90s. Building on these data, the authors
were able to assess with extreme precision the determinants of urban sprawl in US cities,
eventually finding that ground water availability, temperate climate, rugged terrain, decen-
tralized employment, early public transport infrastructure, uncertainty about metropolitan
growth, and unincorporated land in the urban fringe are all factors fostering sprawl. An-
other interesting example is the very recent working paper by Henderson et al. (2009),
which combines night light satellite digital maps with rainfall data, in order to assess the
effects of climatic shocks on urban growth in Africa at a very detailed spatial scale. It is
worth noticing that both the papers are rather simple in terms of identification strategy, but
they are able to disclose new and relevant information thanks to the accuracy and novelty
of data.

Geographical data elaborated through a Geographic Information System (GIS)* of-
fer also huge opportunities for instrumental variables (as many prominent development

economists have recently realized). For instance, Duflo and Pande (2007) assess the effects

*  For a detailed discussion of application of GIS in economics, see Overman (2008).
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of dams on agricultural productivity across Indian districts. To overcome a potential re-
verse causality issue, they argue that river gradient affects a district suitability for dams and
therefore use the latter variable - appropriately measured with a GIS - as an instrument in a
two-stages least squared regression. Rosenthal and Strange (2005) instead address a classi-
cal urban economic question, i.e., whether density and proximity to human capital enhance
productivity, using geologic features (landslide hazard, seismic hazard, bedrock, and sur-
face water) as instruments to address measurement error in agglomeration variables and
endogeneity in the wage-agglomeration relationship. In this case, the validity of the instru-
ment is given by the fact that tall buildings need specific geologic conditions to be built;
therefore, geologic variables are correlated with density, but arguably have no independent
effect on productivity.

Furthermore, geolocated micro-geographic data also allow to assess the distance de-
cay of many economic phenomena. For instance, Duranton and Overman (2005), using
detailed information on the location of British manufacturing plants, find that most of the
industry agglomeration take place within 50 km. Henderson and Arzaghi (2008), instead,
study agglomeration effects on productivity on a sample of advertising agencies located in
Manhattan, finding that these effects are strong but dissipate at a distance of around 750
meters.

Finally, there is a last consideration to mention about this kind of geophysical vari-
ables which are becoming increasingly available to the researchers thanks to remote sens-
ing digitalized maps or other sources. Very often, these variables are better measured, more

easily understandable, and more meaningful than most of the commonly used variables in
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spatial economics (e.g. regional GDP, regional Gross Value Added, industry employment
or shipment). It follows that analyses based on geophysical data may be more reliable, ap-
pealing, and comprehensible than traditional papers based on mainstream economic mea-

sures collected, with many efforts and huge costs, by national statistical offices.

The quest for identification

As in other fields of economics, a solid identification strategy, able to provide solid evi-
dence on the direction of causality of the inferred association, is extremely rewarding in
terms of article publishability. Beyond traditional identification issues (e.g. reverse causal-
ity, omitted variables, and the like), in spatial economics a common challenge to a clean
identification strategy is the presence of unobserved spatial factors creating spurious corre-
lation between the dependent and independent variables. E.g., we may observe that housing
prices are higher in neighbourhoods with better schools, and thus we may suppose that good
schools cause higher housing prices; but it could also be that more expensive neighbour-
hoods are inhabited by more pushy parents, which is unobserved and may have a positive
effect on pupils’ performance at school. Therefore, the effect of school quality on housing
price may be overestimated.

Popular identification strategies in spatial economics aimed at controlling for spatial
unobservables include fixed effect regressions and the spatial discontinuity approach. To
the extent that often datasets in spatial economics are large, fixed effects for spatial units
at wider level of classifications in a cross-section, or for every spatial unit in a longitudinal

panel, are an easy way (but sometimes too approximate) to control for some of the spa-
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tial unobservables. Spatial discontinuity approaches, instead, are based on the assumption
that while spatial unobserved factors vary continuously across space, the variable of inter-
est may present some discontinuities, e.g. due to administrative borders. Probably the most
popular application of this strategy is based on school district boundaries: in a few coun-
tries, including the US and the UK, pupils are forced to attend the school to which their
house is allocated to. To the extent that neighbourhood social composition and unobserved
amenities are not affected by the district border, by restricting the sample to observations
close to the border and including a border dummy (or differencing the variables across the
borders) it is possible to eliminate most of the spatial unobservables, but still keeping the
variation in school quality (Black, 1999, constitutes the seminal paper in the field). The
methodology has also been used to estimate the effects of state policies on the locati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>