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Abstract

The paper investigates (1) the evolution of urban concentration from 1985 to 2010 in 68 countries
around the world and (2) the extent to which the degree of urban concentration affects national
economic growth. It aims to overcome the limitations of existing empirical literature by building a
new urban population dataset that allows the construction of a set of Herfindahl-Hirschman-Indices
which capture a country’s urban structure in a more nuanced way than the indicators used hitherto.
We find that, contrary to the general perception, urban concentration levels have on average decreased
or remained stable (depending on indicator). However, these averages camouflage diverging trends
across countries. The results of the econometric analysis suggest that there is no uniform relationship
between urban concentration and economic growth. Urban concentration is beneficial for economic
growth in high-income countries, while this effect does not hold for developing countries. The results
differ from previous analyses that generally underscore the benefits of urban concentration at low
levels of economic development. The results are robust to accounting for reverse causality through 1V
analysis, using exogenous geographic factors as instruments.
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1 Introduction

Many countries have experienced sizeable shifts in the geographic distribution of their
population over the past decades, in particular developing countries. Population growth
paired with galloping urbanization rates have resulted in an increase in the size of some
cities, shrinking population in others, and the birth of new cities. The perceived increasing
concentration of people has received much attention in the literature in terms of its impact on
different socio-economic aspects such as poverty reduction (Christiaensen, Weerdt, & Todo,
2013; Portes & Roberts, 2005; Sekkat, 2016), CO2 emissions (Makido, Dhakal, &
Yamagata, 2012; Mohajeri, Gudmundsson, & French, 2015), and inequality (Castells-
Quintana & Royuela, 2015; Oyvat, 2016). The guestion whether increasing agglomeration is
beneficial for productivity and economic growth has been particularly high on the agenda. A
growing number of academics and policy-makers have stressed the importance of urban
concentration for economic growth: the concentration of people and firms in one place
generates agglomeration economies and productivity gains through pooled labour markets,
forward and backwards linkages, as well as knowledge spill-overs (Fujita & Thisse, 2003;
Martin & Ottaviano, 2001; Romer, 1986; Rosenthal & Strange, 2004). Many studies even
posit a trade-off between a spatially-balanced economic development (equity) and economic
efficiency in the form of a greater concentration of population and economic activity in one
place which may potentially lead to greater national economic growth (see Martin, 2008 for
an overview). More concentrated urban structures — in particular at low levels of
development — are frequently regarded as growth enhancing (Brulhart & Sbergami, 2009;
Henderson, 2003; World Bank, 2009). Policies to stimulate economic development outside

of the main cities are, in contrast, often regarded as inefficient and growth limiting.

The literature on the topic, while extensive, has two important constraints. First, there is still
limited information on how the levels of urban concentration have evolved across different

countries in the world. While a few studies explicitly describe the patterns and evolution of



urban concentration, the majority focuses on analysing what drives city size distribution
within countries (Anthony, 2014; Moomaw, 2004). When they do analyse the patterns,
studies often remain mainly cross-sectional (Short & Pinet-Peralta, 2009) or, when they are
longitudinal, they focus on a specific country or region (Aroca & Atienza, 2016; Behrens &
Bala, 2013; Cuervo & Cuervo, 2013). Frequently, general references to the well-known
higher levels of urban concentration in developing countries and their social consequences
also suffice as an introduction to the topic (Castells-Quintana, 2016; Henderson, 2003;
Venables, 2005). A more nuanced description is therefore desirable to understand the extent

to which perception of increasing concentration matches reality.

The second limitation relates to the measure of urban concentration. Most literature uses
either levels of primacy i.e. the concentration of a country’s urban population in the largest
city (Anthony, 2014; Behrens & Bala, 2013; Cuervo & Cuervo, 2013; Henderson, 2003) or
the share of the urban population living in cities above a certain size threshold (Bertinelli &
Strobl, 2007; Brilhart & Sbergami, 2009; Sekkat, 2016) as indicators of urban
concentration. This is particularly true for studies looking at the link between urban
concentration and growth, since both indicators have the advantage of being available for
many countries over several periods. They do, however, only imperfectly portray the
historical shifts occurring in many countries: the share of the population in cities of a certain
size has little to say about the relative distribution of the urban population; and primacy only
depicts changes in the largest city and the overall size of the urban population. In the few
studies, in which more sophisticated indicators of concentration are used, the samples tend to
be restricted to developed countries, mainly in Europe (Gardiner, Martin, & Tyler, 2011).
Whether these lessons can be applied to today’s developing countries is increasingly called
into question given the rapid urban transformations developing countries are undergoing and

potential differences in their developing paths.

Our study specifically aims to address these two gaps in our knowledge. By assembling an

entire new dataset — which permits the construction of more nuanced indicators of urban



concentration for a large number of countries — we first examine how the level of urban
concentration has evolved between 1985 and 2010 across a large set of countries. Secondly,
we assess how changes in urban concentration have affected economic growth in the same
time period. We furthermore specifically test for differences in impact between developed
and developing countries. Concerns about the potential reverse causality of the variables are

addressed through instrumental variable (1V) analysis.

The paper adopts the following structure. The next section discusses possible indicators to
measure the level of urban concentration, introduces the new dataset and describes the
evolution of urban concentration in our sample. The following section provides an overview
of the relevant literature on the link between agglomeration and growth. Section 4 introduces
the model, data as well the estimation strategy. Section 5 examines the impact of a country’s
urban structure on its economic performance and discusses the results. The final chapter

concludes and lays out some further areas for research.

2 Change in urban concentration

2.1 Indices of urban concentration

In order to describe the evolution of the urban structure of different countries around the
world, we consider a number of indicators. Most literature concerned with the topic relies
either on (i) urban primacy, (ii) the share of the urban population living in cities above a
certain size threshold, (i) Zipf’s law, or (iv) the Herfindahl-Hirschman-Index (HHI).
Among these four, primacy and the share of the urban population in cities above a certain
size are the most widely used and have been particularly popular in research that considers
the link between urban concentration and growth (Bertinelli & Strobl, 2007; Brilhart &

Shergami, 2009; Castells-Quintana, 2016; Henderson, 2003).

Although there is no universally accepted definition of urban primacy, it is commonly
referred to as the percentage of the urban population living in the largest city or the ratio

between the population of the largest city over the sum of the population of the two to four



next largest cities (Anthony, 2014; Moomaw, 2004; Short & Pinet-Peralta, 2009). Similarly,
different thresholds are used for the share of the population living in cities above a certain
size, most prominently either 750,000 or 1 million inhabitants (Bertinelli & Strobl, 2007;
Brilhart & Shergami, 2009; Castells-Quintana & Royuela, 2014). The advantage of both
indicators and thus their popularity in the literature rely on their availability for many
countries and over a relatively long time period. This makes them particularly apt for use in

panel regressions.

As discussed in the introduction, there are, however, certain limitations when using these
indicators. On the one hand, the percentage of the urban population, which lives in cities of a
certain size, does not say much about the relative distribution of the urban population across
cities: as long as we do not know across how many cities this percentage is split nor how
large the remainder of the cities are, this indicator does not reveal much about a country’s
urban structure. Primacy, on the other side, does address the question of the relative
distribution of people across a country’s cities. However, the descriptive power of primacy
also has limitations. Henderson (2003) argues that primacy is a good proxy for the entire
urban structures since the largest city delineates the remainder of the urban structure, if
Zipf’s Law holds. A brief examination of the latest World Urbanization Prospects data on
city size (United Nations, 2014) however reveals a very different picture. The ratio of the
largest city over the second largest city is on average 2.7 for developed countries and 3.9 for
developing countries (it almost reaches the value of 10 in countries such as Afghanistan,
Argentina, and Peru). This clearly violates Zipf’s law, where this ratio should be 2. Primacy
is, thus, not well suited as a proxy to depict the full urban structure. Furthermore, both
primacy and the percentage of the urban population, which lives in cities of a certain size,
are highly sensitive to how countries define what constitutes the “urban population”. For
instance in the UK, any settlement with 10,000 or more inhabitants is defined as urban; in

the US, urban areas have 50,000 or more inhabitants, while urban clusters have between



2,500 and 50,000. Hence, the base over which both indicators is calculated may differ

significantly across countries and bias the measurement.

This leaves us with the above-mentioned Zipf’s law and the HHI as possible indicators to
capture the level of concentration of a country’s urban structure. Firstly, Zipf’s law (also
called rank size rule), describes an empirical phenomenon in which the size of a country’s
cities follows a Pareto distribution (Zipf, 1949). This law suggests that the second largest
city within a country is half the size of the largest, the third largest city has a third of the
population of the largest city and so forth. We can visualize this relationship by plotting the
log of the population of all cities (x-axis) against the log of the cities’ rank (y-axis): if the
city size distribution follows Zipf’s law, a straight downward line emerges with a slope of -
1. Theoretically, this coefficient could be used as a measure of urban concentration since a
deviation either below or above a coefficient of -1 indicates more or less evenly distributed
urban structures. In practice, however, the empirical literature on Zipf’s law has mainly
aimed to test whether the law holds across different countries and not to describe the status
and evolution of a country’s urban structure (Giesen & Sidekum, 2011; loannides &
Overman, 2003; Rosen & Resnick, 1980; Soo, 2005). This is due to the fact that in order to
calculate the coefficient, information on a large amount of cities and, in the case of time
series analysis, over multiple time periods is needed. Most studies requiring a time-series
indicator for urban concentration have, therefore, resorted to the above-mentioned primacy

or urban population share.

The final option is the Herfindahl-Hirschman-Index (HHI). The HHI is frequently used in

different disciplines to measure concentration and is defined as follows in an urban context:

ny, 2
HHI — Z (xyip)
y=1 i

where

Xyip = population of city y in country i in the beginning of period p



Xip = total urban population in country iin the beginning of period p

n = number of cities in country iin the beginning of period p

The HHI is the sum of the squared shares of each city’s contribution to the overall urban
population in the beginning of period p. It takes values between 1/n and 1, where 1 indicates
complete concentration. A number of authors emphasize the desirability of using the HHI as
opposed to other indicators for urban concentration due to its superiority in describing the
full city size distribution (Castells-Quintana, 2016; Henderson, 2003). Due to the data
requirements for its calculation, it has, however, been rarely used (Wheaton & Shishido,

1981).

Based on this discussion, it is clear that Zipf’s law and the HHI are more suited than primacy
and the share of the urban population living in cities above a certain size to examine a
country’s urban structure. Between the two, there is no clear advantage of one over the other
in terms of their explanatory power. Our choice therefore falls on the HHI for practical
purposes: the HHI is simpler to calculate for a large amount of countries and over multiple

time periods.

2.2 City population dataset

In order to calculate the HHI, a new city population dataset has been built from scratch. The
dataset covers 68 countries over the period 1985 to 2010. For each country, the dataset
contains information about the population of its cities at different points in time.! The data
was sourced from census data for each country available on citypopulation.de (Brinkhoff, no

date) and complemented with information from the 2014 edition of the World Urbanization

! The inclusion of a country in the dataset was driven by two factors: a) the availability of census data
for multiple time periods and b) the size of the country. City states, such as Singapore and Hong
Kong, and small island states were not included in the dataset in order to avoid a potential bias of the
overall results linked to the special nature of their urban structures, i.e. full concentration of the
population in one city in the case of, for example, Singapore..



Prospects (United Nations, 2014).> Different world regions are well represented in the
dataset with a relatively even distribution between Africa (19%), Americas (21%), Asia
(25%), Europe (32%) and Oceania (3%) (Appendix 1 provides the details). As census years
vary from country to country, the data are projected to achieve a balanced dataset with

information gathered in five-year intervals.®

A frequent concern with population data for cities is whether the statistic counts the
population within the administrative boundaries of a city only or that of the owverall
agglomeration (which may include several cities from an administrative point of view). For
example, the administrative boundaries of Paris suggest a population of 2.2 million and a
growth of around 1% since the early 1980s. If we however consider the agglomeration, Paris
looks very different in terms of its population numbers i.e. with a population of around 10.6
million and a growth of 15% over the past three decades.” As we are interested in the
external economies arising through the concentration of people and these external economies
do not stop at administrative boundaries, we adjust the population data to account for the
size of the actual agglomerations, for those countries where agglomeration data are not
readily available. For this purpose, the contiguous boundaries of an agglomeration were
defined through the inspection of satellite imagery, and the population of the administrative
cities within these boundaries was added up.® With these data at hand, the HHI was

calculated.

2 The website www.citypopulation.de collects census data from countries around the world and makes
them accessible for researchers and the general public. The side has been widely used in research on
cities and urbanization (Cuberes, 2011; Henderson & Wang, 2007; OECD, 2012; Savitch, 2002).

® Some countries are not included for the entire period of analysis as only few census years are
available.

* Numbers sourced from Brinkhoff (no date).

® It has become possible to identify the different administrative cities which lay within the contiguous
boundaries of an agglomeration using Google Maps ‘s satellite view. The numbers for each city within
these boundaries were added up to represent the population of the agglomeration. We compared these
numbers with official data for agglomerations where these are available (e.g. in France) and found an
almost perfect (100%) match with these numbers.


http://www.citypopulation.de/

As with other measures related to urbanization and cities, the HHI is sensitive to aggregation
bias, i.e. to the number of cities included in its calculation. Since there is no universally
applicable rule to determine what this number should be, we follow the approach suggested
by Cheshire (1999) and Rosen and Resnick (1980) and calculate the HHI in multiple ways:
1) based on a size cut-off, including all cities above a certain size threshold and 2) based on a
specified number of cities, independent of size. Using a size cut-off allows us to include all
cities considered big enough to generate agglomeration economies. However, using the size
cut-off leads to a very different treatment of small and large countries. Small countries often
only have a few cities with a population above the defined threshold. Resorting to a specified
number of cities solves this problem, but limits the indicator to the upper tail of the city
distribution for large countries. This may affect results, for instance in the case of China,
where there are more than 100 cities with more than one million inhabitants today. By
contrast, in smaller countries with few cities, the indicator includes more cities than if based
exclusively on a size cut-off. We experiment with both approaches and calculate the
following urban agglomeration measures: a) HHI50 includes all cities of a country with
50,000 or more inhabitants; b) HHI100 all cities with 100,000 inhabitants or more; and c)
HHIrank includes the 25 largest cities of a country, independent of their size. As any
particular threshold of inclusion of cities is bound to be controversial, we have resorted to
two different cut-offs in our calculation of HHI: HHI150 and HHI1100. The aim is to assess the
extent to which the choice of cut-off may affect the overall. Practical considerations in terms
of data availability as well as the desire to reflect a country’s urban structure as fully as

possible guided the decision on the selection of specific thresholds.®

The comparison between the three HHIs and primacy show a good correlation with the
correlation being particularly close for relatively low levels of urban concentration (see
Appendix 2 for the correlation charts). However, the spread becomes increasingly large as

we move to higher levels. There, countries with similar levels of primacy display different

® Henderson and Wang (2007) point to similar practical considerations for the collection of data on
city size.



HHI values. Namibia, Peru, and Uganda, for instance, have similar primacy levels of around
35% to 40% for much of the period of analysis. Their HHI indicators, however, reflect much
higher levels of concentration for Namibia and Uganda, while being similar to the primacy
indicator in the case of Peru. When scrutinising these cases in greater detail,, primacy seems
to underestimate urban concentration in countries where there is essentially one large city at
the apex of the urban structure, with a few much smaller — and, in some cases, virtually non-
existent — secondary towns (such as Namibia or Mongolia). Even in these cases primacy
rarely reaches levels above 35-45%. A potential explanation of these figures lays in the fact
that primacy numbers depend on each country’s definition of the urban threshold. Moreover,
primacy numbers often do not take into account agglomerations boundaries. The HHIs have
the important advantage that the threshold over which it is calculated is defined uniformly

across the dataset, making the indicator clear and comparable between countries.

2.3 Evolution of urban concentration

Equipped with the three defined HHI indices, we analyse the evolution of urban
concentration from 1985 to 2010. Figure 1 plots the average of the different HHIs dividing

the sample into developed and developing countries.’

Three insights emerge from Figure 1. First, there are marked differences in the levels of
urban concentration. Developed countries have much less concentrated urban structures than
developing countries across the three indicators. The difference is particularly marked for
HHI50 and HHI100, despite a significant decrease in these indicators for developing

countries over the period of analysis.

" For the purpose of this study, we define developed countries as European countries, US, Australia
and New Zealand. Japan and Canada are not included in our dataset as the required data are not
available for a sufficiently long time horizon.
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Figure 1: Evolution of urban concentration 1985 — 2010

Developed Countries Developing Countries
0.5 0.5
0.4 0.4
0.3 0.3
0.2 0.2
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0 0
1985 1990 1995 2000 2005 2010 1985 1990 1995 2000 2005 2010
HH150 HHI100 ——HHIrank HHI50 HHI100 ——HHIrank

Second, the average levels of concentration have remained relatively stable for developed
countries during the period of analysis, but have changed dramatically in developing
countries. While the average level of HHI50 and HHI100 in developing countries was higher
than in developed countries, it decreased sharply in the former (from 0.36 to 0.28 and 0.48 to
0.36 respectively), pointing to a decreasing concentration of the urban population. This trend
can be partially attributed to the rapid urbanisation process in the emerging world. The
number of people living in cities doubled in middle-income countries between 1985 and
2010 and almost tripled in the least developed countries.® This has resulted in the birth of
new cities and rapidly growing urban populations across the spectrum of city sizes. The
number of cities which pass the threshold for inclusion in the calculation of the indices

consequently increased which, in turn, enlarged the base over which the HHI is calculated.

Finally, there are differences between the indicators in terms of their evolution. The average
of the HHI50 and HHI100 indicators declined — albeit at a different pace — for both
developed and developing countries, suggesting lower concentration levels. In contrast, the

average HHIrank indicator remained stable for both groups of countries.

& Numbers based on World Development Indicators
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Moving beyond average levels reveals greater heterogeneity between and within the
indicators. Figure 2 shows the percentage of countries in which the different indicators either
displayed a declining, a stable or a growing urban concentration. The “declining” category
comprises countries whose urban concentration levels decreased by more than 5%; “stable”
countries hovered around +/- 5% from their initial level, and “growing” includes the
countries whose indicator increased by more than 5%. Again, the sample is split into

developed and developing countries.

Figure 2: Evolution of urban concentration 1985 — 2010, by category

Developed Countries Developing Countries

LO0% 100%
14% % &%
27% -

0% 35% 0%

e0%

20%

HHIZD HHI10D HHIrank HHIZ0 HHI100 HHIrank

B Declinimg W Stable Growing W Declining W S5table Growing

For the developed countries sample, Figure 2 unveils much greater diversity in urban
concentration changes than the relatively stable averages of Figure 1 suggest. For HHI50
and HHIrank, the stable group represents the smallest of the three groups (23% and 30%
respectively), while for the HHI100 — where it is the second group — 41% fall into this
category. The large majority of developed countries have experienced significant changes in
their urban structure. The picture differs by indicator: HHI50 and HHI100 indicate that more
countries had less concentrated urban structures in 2010 compared to 1985. According to the
HHIrank, however, almost four out of ten developed countries had more concentrated urban
structures in 2010 than in 1985. Only three out of ten had less concentration. Countries
within the increasing group include Spain, Norway, New Zealand, and the UK; Australia,

Hungary, and the US belong in the decreasing group.
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Among developing countries, the picture is more homogenous. Driven by increasing
urbanization rates and a general increase in the size of cities, an overwhelming majority of
the countries became less concentrated during the period of analysis (as measured by HHI50
and HHI1100). When considering the HHIrank, the decreasing group — while not representing
the majority of countries — is still the largest group. However, the development is again more
diverse for the HHIrank with its fixed number of cities. Almost the same percentage of
countries witnessed an increase as a decrease in concentration levels (37% vs 45%). There
are clear geographical differences within these groups. The large majority of Latin American
countries saw their levels of urban concentration decline regardless of the indicator
considered. Many Asian countries, in contrast, had increasing levels of urban concentration,
in particular when considering the HHIrank. One in two Asian countries is more
concentrated today than in 1985. The same is true for Africa, where the picture however
differs strongly between the indicators. The majority of African countries experienced
increased levels of urban concentration for the HHIrank indicator, while the contrary is true

for HHI1100 and HHI50.

On average, countries have, thus, become less concentrated since 1985 (HHI50 and
HHI100). There is limited evidence of significantly more concentrated urban structures
(HHIrank). This finding is at odds with the general perception of heightened urban
concentration in many countries. Going beyond the averages, however, helps to reconcile
this apparent contradiction to a certain degree: individual countries both in the developing
and developed world have experienced strong changes in their urban structure. If we
consider the HHIrank indicator, with its fixed number of cities, there are as many countries
with a more concentrated urban structure as with a less concentrated one. Furthermore,
developing countries still remain more concentrated than developed countries which may

have contributed to the general perception of increasing concentration.

The differences in the results for the HHI indicators also show that passing judgement on

whether we live in a world with more concentration or with less concentration ultimately
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depends on what we deem to be the most adequate indicator of urban concentration. Each
indicator captures a slightly different development and has its advantages as well as

disadvantages.

3 Urban concentration and economic growth

Turning to our second research question, we analyse how the above described evolution of
urban concentration has impacted the countries’ economic performance. Whether a
country’s urban structure and, more generally speaking, its degree of agglomeration have a
bearing on economic development and growth has long attracted the interest of researchers.
Already more than a century ago, Alfred Marshall’s seminal work on industrial districts
(1890) described the productivity gains which companies experience by co-locating with
other companies. Six decades later, Williamson (1965) coined the idea of an inverted U-
shaped relationship between agglomeration and economic development. In this U-shaped
function, levels of concentration rise with economic development and subsequently fall
beyond a certain economic development threshold. The interest on the topic has not faded
away and an increasing number of researchers has sought to find support for a relationship
and to determine the direction of causation. In recent years, New Economic Geography
(NEG) and the System of Cities literature have further increased the prominence of the

question.

The NEG literature stresses the economic benefits arising from concentrated urban
structures. In the basic NEG framework, the balance between centripetal and centrifugal
forces determines the location of economic activity and population within a country (Fuijita,
Krugman, & Venables, 1999; Krugman, 1991). On the one hand, concentration creates
economic benefits in the form of centripetal forces, such as forward and backward linkages,
thick labour markets, and localized knowledge spill-overs. These generate economic
efficiency and incentivize even more demographic and economic concentration. On the other

hand, urban concentration also gives raise to centrifugal forces, such as congestion,
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immobile factors, and increasing land rents. These work against the agglomeration benefits
and disperse activity into other regions of the country. Based on this framework, several
models have been proposed to examine the effect of a country’s level of concentration on
economic growth and vice versa. In Fujita and Thisse (2003), localized knowledge spill-
overs act as a strong centripetal force. The concentration of economic activity and
population is assumed to be welfare enhancing provided that the trickle-down effect is
strong enough (Fujita & Thisse, 2003). Martin and Ottaviano (2001) similarly postulate that
agglomeration spurs economic growth, as it lowers the costs of innovation through
pecuniary externalities. Furthermore, growth fosters agglomeration as new firms tend to
locate close to other innovative firms, making economic development and agglomeration
mutually reinforcing (Martin & Ottaviano, 2001). Puga and Venables (1996) take a slightly
different angle by stressing the role of pecuniary externalities as drivers of industrial
location. They find that, as economies grow, increases in wages in dynamic areas eventually
push some firms to relocate to lower wage regions. Consequently, wage differentials
between regions first increase, before decreasing. This finding is in line with Williamson’s
(1965) U-shaped curve. Overall, the theoretical NEG literature, thus, considers
agglomeration beneficial for economic growth. More urban concentration is, hence,

advantageous from an economic development point of view.

The urban economics literature takes a more cautious stand on this question. While it
emphasizes a positive effect of increased city size and agglomeration on productivity, it also
recognizes that a highly concentrated urban structure could be growth hindering (Abdel-
Rahman & Anas, 2004; Henderson, 2005). Similar to NEG, urban economists consider that
agglomerations generate external scale economies through the sharing and matching of
inputs, people, and ideas (Duranton & Puga, 2004). However, these benefits from increasing
city population are at some point outweighed by urban diseconomies, such as congestion and
high land rents. A U-shaped trajectory is in evidence again: productivity increases with city

size up to the threshold where congestion costs cause productivity to start falling. Workers
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and firms would thus benefit from a move to another city, creating a more balanced urban
structure. Coordination failure, however, may stop people from doing so, as an individual
actor is not compensated for the external benefits it creates for others. This, in turn, may lead
to the emergence of strongly concentrated urban structures, with the majority of the urban
population in one city. Venables (2005) even maintains that highly concentrated urban
structures may confine countries to low economic development. As negative externalities
reduce the returns to job creation, they slow down economic development. In the presence of
low growth, it becomes more difficult to start a new city, leading to urban systems that are
growth inhibiting rather than enhancing (Venables, 2005). Thus, from the theoretical urban
economics perspective, whether a country’s level of urban concentration is growth
enhancing or not depends on whether the concentration of the population in a country’s

prime city is perceived to be already beyond the tipping point or not.

A growing body of empirical literature aims to test the predictions of the theoretical models
on the relationship between agglomeration and economic growth. A first group of studies
specifically examines the relationship between urban concentration and economic growth at
the national level, using country-level panel data (Bertinelli & Strobl, 2007; Brilhart &
Sbergami, 2009; Castells-Quintana & Royuela, 2014; Henderson, 2003). The studies resort
to the aforementioned primacy indicator and/or the percentage of the urban population living
in cities above a certain size as measures for the level of population concentration. They find
a positive relationship between urban concentration and economic growth, although this
conclusion is nuanced by a negative sign on the interaction term with GDP per capita. This
implies that urban concentration may be particularly important at early stages of economic

development.

Some studies point to important regional differences in this relationship. Pholo-Bala (2009)
concludes that the relationship between urban concentration and economic growth is far
from uniform across different groups of countries. While in the case of Europe the positive

relationship holds, a growth trap at medium levels of urban concentration exists in Asia and
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Latin America. Results for Africa are highly dependent on the measure of urban structure
employed (Pholo-Bala, 2009). Similarly Castells-Quintana (2016) identifies a potentially

detrimental effect of urban concentration in African countries.

A second group of studies is mainly based on European data and measures agglomeration by
the degree of concentration of economic activities, as opposed to urban population
concentration. While economic and urban concentration are not equivalent, they tend to go
hand in hand. Results emerging from this literature may thus still be informative, in
particularly since these studies usually rely on a more diverse and more nuanced set of
indicators than the literature on urban concentration. Interestingly, the findings in this group
are more mixed and depend on the measure employed and scale of analysis. Barrios and
Strobl (2009), using the standard deviation of log of regional GDP per capita by country,
identify the existence of an inverted u-curve for the relationship between GDP per capita and
regional inequalities. Crozet and Koenig (2007) look at whether intra-regional inequality in
GDP per capita spurs regional growth in European regions and find a positive relationship,
but only in Northern countries. Gardiner et al. (2011) highlight that results depend on the
spatial measure and scale used, implying that there is no unambiguous relationship between
agglomeration and regional growth. Other research suggests a negative effect of
agglomeration on economic growth. Bosker (2007) reports that a higher employment density
translates into a lower growth rate, while Sbergami (2002) shows that more equal

distribution of economic activities across regions spurs the national growth.

Consequently, the empirical literature on the link between agglomeration and national
economic performance is inconclusive. Studies using measures of population concentration
generally suggest that a concentrated urban structure is conducive to economic growth up to
a certain threshold of economic development, but also point to important regional
differences depending on levels of development. The results are also often beleaguered by
their reliance on rather crude indicators. Where indicators are more sophisticated, as for the

studies on economic agglomeration, studies tend to focus almost exclusively on the
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European experience. This calls into question the ability to generalise these results,

especially to developing countries.

4 Model and data

In order to analyse the effect of urban concentration on national economic growth, we follow
the existing literature on the topic (Brllhart & Sbergami, 2009; Castells-Quintana, 2016;
Henderson, 2003) and specify a simple economic growth model. In this model the dependent
variable — GDP per capita growth over five-year intervals — is explained by our different
HHI indicators, GDP per capita at the beginning of the period, and a set of control variables.

Our model takes the following structure:

AGDPpc,, = a+f HHly, +y GDPpeiy + 6 Xip+ Up + €ip
where
AGDPpc;;,, = GDP per capita growth rate of country i in period p;
HHI;, = urban concentration of country i at the beginning of period p;
GDPpc;, =In GDP per capita of country i at the beginning of period p;
Xip = a set of control variables for country i, either measured at the beginning or as an

average of period p;

9, = time fixed effects;

gp Is the error term.

Our variable of interest is HHI;,, the measure of the level of urban concentration in each
country i at the beginning of period p. The three different versions of the HHI, as introduced
in the section on the evolution of urban concentration, are used in the analysis. To allow for
a possible non-linear relationship between urban concentration and growth, we also add the
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second order polynomials, following Henderson (2003) and Brilhart and Sbergami (2009).
Furthermore, two sets of controls variables are included in the regressions. The first set of
controls comprises those generally integrated in cross-country growth regressions. These
are: a) GDP per capita at the beginning of the period, to control for conditional
convergence. Countries with a lower GDP per capita are expected to display higher growth
rates according to the neo-classical growth model, thus the coefficient should be negative
(Durlauf, Johnson, & Temple, 2005); b) private investment, which should be a driver of
economic growth because of its contribution to a country’s capital stock; and ¢) government
consumption as a percentage of GDP, given its potential crowding-out effect on private
investment. The second set of controls comprises variables which are more directly related
to a country’s urban structure, while possibly also influencing a country’s growth pattern.
We control both for the physical size of a country (land area) and the size of its population.
Both variables may affect a country’s urban structure. Small countries (both in terms of
dimension and population) are likely to have a lower number of cities. This generally
implies a greater urban concentration than larger countries. Furthermore, a country’s size
also reflects its market potential — larger countries tend to be more attractive to investors —
and thus can influence economic performance (Alesina, Spolaore, & Wacziarg, 2005).
Finally, we include a control for a country’s political stability and institutional quality,
which may both influence a country’s urban structure (Ades & Glaeser, 1995) as well as its
growth performance. For this purpose we use the state antiquity index (Putterman and
Bockstette, 2012). The indicator measures for every 50 year period since 1 A.D. a) if there
was a central government, b) what percentage of a country’s current land mass was governed
by this government, and c¢) whether the government was indigenous or foreign. Bockstette,
Chanda and Putterman (2002) demonstrate that this indicator is strongly correlated with a
country’s current institutional ability. Using a historical indicator for institutional quality has
the advantage that it is not influenced by today’s growth performance, thus we do not need
to worry about reverse causality between the indicator and economic growth. Furthermore,
alternative indicators such as the World Governance Indicators are only available since the
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mid-nineties, thus limiting their use in panel regressions. All regressions include time fixed

effects and robust standard errors.®

GDP per capita growth, initial GDP per capita, private, and government investment are
sourced from the eighth edition of the Penn World Tables. Population size, urbanization rate,
and land area stem from the World Development Indicators. As mentioned, the state
antiquity indicator is derived from Putterman and Bockstette’s dataset. Appendix 3 includes

a detailed overview of the specific variables used in the analysis and their data sources.

We estimate the model using the Hausman-Taylor (HT) estimator to allow for the inclusion
of time-invariant variables “land area” and “state antiquity” in a panel setting (Baltagi,
Bresson, & Pirotte, 2003). As in the case of fixed effects models, HT uses the within
transformation of time-varying variables to estimate consistent coefficients for these
variables. It also uses individual means of the time variant regressors as instruments for the
time invariant variables. We also report the results of the standard country fixed effects

estimator in Appendix 4.

In order to test the robustness of the HT and fixed effect results and address concerns of
reverse causality, we resort to an instrumental variable design, which relies on a country’s
physical geographical characteristics as instruments. The rationale for the instruments and

results of the robustness check are presented in a separate section.

5 Results

5.1 Main results

Table 1 shows the results for the HT estimator. Columns 1 — 3 present the results for the
world sample, columns 4 — 6 for developed, and columns 7 — 9 for developing countries. The

general model works well and the control variables show the expected signs. GDP per capita

® We nitially also included controls for a country’s education level as well as openness to trade.
However, both controls were consistently insignificant (which is not surprising in a panel setting, see
for example Durlauf, Johnson, and Temple, 2005). We therefore decided to exclude them from the
analysis to preserve predictive power.
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at the beginning of the period is negative and significant at the 1% level throughout all
estimations, pointing towards a conditional catching-up process independent of the data
sample considered. Private investment is positive and significant in seven of nine
regressions, with the results being weaker for the developing countries sample. Government
consumption retains a negative coefficient throughout all estimates and is significant in the
world and the developed countries sample, indicating a possible crowding out of private
investments. The indicator for state history is positive and significant in all estimates. This
emphasizes the importance of institutions for a country’s economic performance. The
results for the control variables which are more directly related to a country’s urban
structure, namely its population, land size and urbanization rate, vary somewhat by sample.
Population is negative throughout, but insignificant in the developed countries sample. Land
area is positive and significant when considering both samples individually, but not in the
world sample. The level of urbanization is weakly correlated with GDP per capita growth for

developed countries, but not for developing countries.

Turning to our variables of interest, we find that none of our urban concentration indices
(HHIs) or their squared terms displays a significant correlation with economic growth in the
world sample (columns 1 to 3). This would — in contrast to some of the previous empirical
studies — suggest that a country’s urban structure plays a minor role, if at all, in its growth
performance. However, once the sample is divided into developed and developing countries,
a clearer picture emerges (columns 4 to 9). For the developed countries group (columns 4 to
6), the coefficients are consistently significant. The main terms of HHI50, HHI100 and
HHIrank are positive and significant at the 1% or 5% level. The squared terms of the
corresponding HHI are negative, but only significant for the HH150 and HHIrank indicator.
This indicates a positive correlation between urban concentration and economic growth for

developed countries, which decreases as urban agglomeration increases.
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Table 1: Dependent variable: GDP per capita growth in five-year intervals, 1985 - 2010

World Sample Deweloped Countries Deweloping Countries
VARIABLES (@] (2 3) 4 (5) (6) (1) (8 )
HHI50 -0.110 4.376*** -0.257
(0.577) (1.268) (0.585)
HHI50 squared -0.136 -5.848*** 0.0418
(0.434) (2.021) (0.458)
HHI1100 0.0106 2.275%* -0.0490
(0.586) (0.908) (0.558)
HH1100 squared 0.0788 -2.095 0.0809
(0.371) (1.333) (0.343)
HHIrank -0.644 6.244** -0.300
(1.876) (3.039) (2.117)
HHIrank squared -0.127 -14.85** -0.339
(3.242) (6.729) (3.772)
Initial GDPpc -0.577*** -0.491*** -0.476*** -0.764*** -0.677*** -0.748*** -0.602*** -0.498*** -0.479***
(0.0704) (0.0869) (0.0838) (0.0680) (0.111) (0.0790) (0.0750) (0.0981) (0.101)
Private investment 0.502** 0.593** 0.519** 0.469** 0.362** 0.540%** 0.372 0.513* 0.372
(0.244) (0.241) (0.245) (0.186) (0.177) (0.173) (0.271) (0.290) (0.308)
Government consumption -0.592* -0.610* -0.694** -1.249*** -1.342%** -1.238*** -0.147 -0.244 -0.327
(0.310) (0.317) (0.299) (0.185) (0.272) (0.236) (0.344) (0.332) (0.307)
State history 1.883*** 1.448*** 1.473*** 0.914** 0.932** 0.978** 1.905* 1.799** 1.614*
(0.546) (0.479) (0.459) (0.450) (0.470) (0.418) (1.053) (0.914) (0.842)
LN (Population) -0.229*** -0.140** -0.145** -0.106 -0.102 -0.166* -0.644*** -0.580*** -0.547***
(0.0878) (0.0703) (0.0608) (0.0878) (0.0724) (0.0929) (0.165) (0.155) (0.135)
LN (Land area) 0.0274 0.0153 0.0115 0.180** 0.173** 0.159** 0.323** 0.360** 0.381***
(0.0794) (0.0651) (0.0597) (0.0772) (0.0682) (0.0735) (0.147) (0.141) (0.125)
Urbanization rate -0.00108 0.00234 0.00310 -0.00858** -0.00687* -0.00648** -0.00933* -0.00481 -0.00514
(0.00358) (0.00362) (0.00352) (0.00394) (0.00371) (0.00309) (0.00522) (0.00538) (0.00554)
Constant 3.875%** 3.194*** 3.224%** 5.011%** 4.237%** 5.127*** 1.114 -0.333 -0.509
(1.110) (1.128) (0.996) (0.894) (0.917) (0.830) (1.601) (1.820) (1.544)
Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 340 352 364 130 130 136 210 222 228
Number of countries 62 64 66 23 23 24 39 41 42

Robust standard errors in parentheses

*** n<0.01, ** p<0.05, * p<0.1
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Urban concentration in developing countries has, by contrast, no effect on economic growth.
As in the case of the results for the world sample (columns 1 to 3), none of the HHI
indicators or their squared terms is significant (Columns 7 to 9). This suggests that in the
developing and emerging world — and contrary to what is postulated in the World
Development Report 2009 (World Bank, 2009) — urban agglomeration cannot be considered

a factor in the promotion of greater economic growth.

The country fixed effects results (included in Appendix 4) confirm the findings of Table 1.
Urban concentration is growth promoting in developed countries, while it does not seem to

have a systematic effect in developing countries. *°

5.2 Robustness check

A recurring concern in the study of the relationship between urbanization, agglomeration
and economic development is the question of reverse causality. Does the urban structure of a
country drive economic growth or does economic growth drive urban concentration? The
reality is likely to be a mix of both. To confirm the robustness of our results, we need to
identify the effect flowing from urban concentration to economic growth. In order to do that,
we rely on an instrumental variable (1) design. The aim is to see whether an IV approach

confirms the results reported in Table 1 and in Appendix 4.

For the purpose of the IV analysis, we need a suitable instrument which is a) relevant, i.e. is
driving the urban structure of a country and b) exogenous, i.e. not in any way associated
with the country’s economic growth performance other than through its impact on the urban
structure. As city formation is strongly path dependent, i.e. cities persist and often thrive in
the places where they were originally founded (Bleakley & Lin, 2012), the drivers of city
formation in the past may provide suitable instruments, capable of predicting a country’s

urban structure today. Geographical factors have been crucial for the establishment of cities.

10 We re-ran the regressions excluding China and India to test whether the results are driven by the
experience of these somewhat exceptional countries. There are no changes to the results. Similarly,
we tested whether excluding countries of the former Soviet Union makes a difference. The results
hold throughout.
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Cities have been traditionally set up in areas with suitable terrain and easy access to water
and fertile land. Proximity to fertile land as a means to secure a regular food supply for the
city’s population has been the paramount criterion for the establishment of cities (Motamed,
Florax, & Masters, 2014). A large supply of fertile land has contributed to the development
of larger cities and thus more concentrated urban structures. Limited access to fertile, arable
land, by contrast, may have encouraged the formation of smaller cities and therefore
provided the foundation for the development of a more balanced urban structure today.
Ruggedness also affects the suitability of the land to build cities and in particular to trade
between places (Nunn & Puga, 2012). Where the terrain is very rugged, roads and
communication systems were difficult to build connecting different points in the
country. It is therefore likely that countries with a rugged terrain developed several cities
in the territory that served as commercial, trading, and population hubs for specific areas
of the country. Ruggedness should therefore lead to less concentrated urban structures.
We therefore consider these two geographical properties to determine the suitability of

countries to develop large cities and more or less balanced systems of cities.

Concerning the exogeneity of these indicators, it is conceivable that both the soil quality and
the ruggedness of a country may impact a country’s overall level of economic development
and, through this, current economic growth performance. A look at our dataset, however,
does not reveal any clear correlations. The simple correlation between the share of fertile
land in a country and GDPpc growth is -0.03. That between ruggedness and economic
growth: -0.02. These very low correlations are an indication that while these factors may
have determined the formation of cities and systems of cities in the past, their role in
providing urban prosperity today is almost non-existent. The examples below confirm this
notion. Some countries with a large percentage of fertile land, such as Benin or the
Philippines, are poor, whilst others with similar access to fertile land are highly developed
(e.g. France, Germany). Similarly, some countries with high levels of ruggedness are highly

developed (e.g. Switzerland, Greece), while others are at the bottom of the pyramid (e.g.
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Nepal, Rwanda). This lack of correlation between first-nature geography and economic
performance is reinforce the work of Acemoglu, Johnson, and Robinson (2002) or Ketterer
and Rodriguez-Pose (2016) who show that, once institutions while controlled for, geography

does not matter for long-term economic development.

For the sake of simplicity, we only include the main term of the HHIs in the IV regression.
We estimate the model using a pooled 2SLS estimator with robust standard errors, as our
instruments are time-invariant and we can therefore not run the regressions in a panel
setting. All control variables remain the same as in the main regression. Furthermore, we add
regional dummies in order to account for some of the heterogeneity between the regions.
Table 2 displays the second stage results. Our instruments work well with the first stage F-
statistics passing comfortably the rule of thumb threshold for strong instruments proposed by
Staiger and Stock (1997) and also exceeding the Hausman, Stock and Yogo (2005) threshold

values.!* The first step regressions are included in Appendix 5.

The coefficients of the IV analysis confirm our main results from Table 1 and Appendix 4.
All HHI indicators are insignificant in the world and developing countries samples, while
HHIs are positive and significant in the developed country sample (Table 2). Thus, the
positive impact of urban concentration on economic growth is confirmed only for developed

countries.

1 please note that in order to pass the standard test for the relevance of the instruments, we use
ruggedness as an instrument for the world and the developing countries sample. For the developed
countries sub-sample, we rely on both soil quality and ruggedness.
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Table 2: 1V-estimates— Dependent variable: GDP per capitagrowth, 1985 - 2010

World Sample Deweloped Countries Deweloping Countries
VARIABLES (€)) @ @) (4) ©) (6) ) @) ©9)
HHI50 0.113 0.379** 0.0781
(0.236) (0.174) (0.378)
HHI100 0.119 0.381** 0.134
(0.245) (0.171) (0.383)
HHIrank 0.237 0.535** 0.207
(0.424) (0.269) (0.780)
Initial GDPpc -0.0769*** -0.0852*** -0.0868*** -0.142%** -0.156*** -0.0974** -0.107*** -0.118*** -0.122***
(0.0267) (0.0275) (0.0249) (0.0468) (0.0487) (0.0410) (0.0351) (0.0339) (0.0367)
Private investment 0.237 0.402*** 0.388** -0.0268 -0.133 -0.206 0.207 0.388** 0.363
(0.159) (0.154) (0.167) (0.383) (0.382) (0.393) (0.191) (0.182) (0.261)
Government consumption -0.690*** -0.590** -0.554** -0.894* -1.087** -0.888* -0.563* -0.447 -0.415
(0.252) (0.267) (0.225) (0.472) (0.491) (0.467) (0.297) (0.316) (0.276)
State history -0.0365 0.000810 0.0174 0.00832 0.0572 -0.0581 0.0379 0.0604 0.121
(0.0635) (0.0751) (0.0697) (0.0970) (0.0958) (0.101) (0.0796) (0.124) (0.0849)
LN (Population) 0.0135 0.0282 0.0151 -0.0185 0.00357 -0.0200 0.0211 0.0443 0.0277
(0.0285) (0.0389) (0.0144) (0.0201) (0.0245) (0.0170) (0.0475) (0.0609) (0.0180)
LN (Land area) 0.00195 0.00342 0.00554 0.0213** 0.0146* 0.0166* -0.00803 -0.00538 -0.00658
(0.00998) (0.0100) (0.0140) (0.00846) (0.00874) (0.00943) (0.0151) (0.0148) (0.0216)
Urbanization rate 0.00190 0.00199 0.00157* 0.00275** 0.00304** 0.00205 0.00313 0.00345 0.00290**
(0.00133) (0.00184) (0.000874) (0.00132) (0.00138) (0.00149) (0.00193) (0.00240) (0.00124)
Constant 0.609*** 0.518** 0.537** 1.106** 1.290** 0.916** 0.888*** 0.746* 0.835*
(0.175) (0.205) (0.251) (0.488) (0.505) (0.468) (0.312) (0.409) (0.432)
Region fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
First stage F-stat 24.47 18.73 18.81 20.49 29.70 19.47 17.39 10.21 13.45
Observations 340 352 364 130 130 136 210 222 228
R-squared 0.302 0.315 0.298 0.213 0.268 0.188 0.365 0.375 0.373

Robust standard errors in parentheses

*xx 0<0.01, ** p<0.05, * p<0.1
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5.3 Discussion

The results have interesting implications both for the empirical and the theoretical literature.
From an empirical perspective, they contradict the main tenet in the literature (Bertinelli &
Strobl, 2007; Brilhart & Sbergami, 2009; Henderson, 2003), that agglomeration economies
are particularly important at early stages of economic development. The results suggest that,
in fact, for lower levels of economic development, urban concentration seems to be wholly

disconnected from a country’s economic performance.

A number of potential explanations can be considered. First, as we show in section 2.2,
primacy may underestimate urban concentration in settings with dominant prime cities. This
is more frequently the case in developing than in developed countries and may therefore
particularly affect the results for the developing country sample. Second, the contrasting
results may be driven by the differing periods of analysis. It is well known that different
sectors benefit from agglomeration economies to a varying degree with high-tech industries
and the professional services sectors among those that benefit the most (see for example
Graham, 2009; Henderson, 2010). This is relevant for our results, as these sectors have
become increasingly central since the 1980s and are primarily prevalent in high-income
countries. While our analysis covers precisely this period of change, Henderson (2003),
Bertinelli and Strobl (2007), and Brilhart and Sbergami (2009) cover earlier periods and are
thus not be able to capture this effect in their analyses. In light of this, the positive results for

high-income countries are well justified.

Similarly, continued high levels of urban concentration have gone hand in hand with ever
increasing city sizes in developing countries. While the average size of the largest city in
each country grew by around 20% between 1985 and 2010 in developed countries, the size
of the largest city in a given developing country more than doubled in the same period, from
an average of 1.8 million to 4 million inhabitants (numbers based on United Nations, 2014).
The relative growth of city size in developing countries was similar for the period between

1960 and 1985 (from an average of 0.85 million to 1.8 million), but the absolute increases as
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well as the levels became much larger in the latter period. This development may lead to a
prevalence of urban diseconomies of scale — congestion, pollution, emergence of large slums
— as well as other diseconomies, such as inequality, social and political conflict. Urban
diseconomies may thus largely undermine any positive effects from the concentration of
economic activity in many countries and explain the insignificant results found for the

developing countries sample.

The results are furthermore in line with some of the more recent empirical studies on the
topic which have already highlighted greater heterogeneity in the relationship between urban
concentration and economic growth. Pholo-Bala (2009) uncovers a positive effect of urban
concentration in European countries, which represent the majority of the countries in the
developed country sample, while finding negative effects for African and Latin American
countries. Similarly, Castells-Quintana (2015) shows that urban concentration is growth
inhibiting in many African countries where the necessary urban infrastructure is not in place.
He, furthermore, obtains results that are broadly in line with ours when subdividing the
sample into developed and developing countries (see footnote 20, p. 164). It is also worth
pointing out that the seminal contribution by Brilhart and Shergami (2009) does not fully
contradict our results. While their main message is that urban concentration is particularly
important at low levels of economic development, their panel results are only significant for
the second indicator used — the percentage of the urban population living in cities above
750k inhabitants — and not for the primacy indicator. The significant results of the
percentage of the urban population living in cities with more than 750k inhabitants may,
however, reflect a city size related argument rather than a concentration effect. In addition,
they find a positive effect of urban concentration for the European country sample once they
account for the importance of the financial sector in each country. This supports the notion
highlighted above that countries may increasingly benefit from concentration if the strongest

sectors in their economies tend to benefit more from agglomeration externalities.
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From a theoretical perspective similar points can be made. Comparing our results to the
theoretical literature, it seems that NEG models, which predict a growth promoting effect of
concentration, have done a reasonable job in describing current mechanisms in the
developed world. However, they do not appear accurate for the situation in many developing
countries, where we do not find an effect of urban concentration on national economic
performance. The reasons for this discrepancy may be that agglomeration benefits as
described by NEG are more prevalent in high-tech and knowledge-intensive industries
(Graham, 2009; Henderson, 2010) which only represent a small part of the economy in most
developing countries.  Similarly, these models may underestimate agglomeration
diseconomies in developing countries, which are bound to be stronger than in developed
countries, given their lower endowment in urban infrastructure and higher levels of urban
concentration. Moreover, the results do not confirm the presence of a low economic
development trap in our sample, stipulated as a possibility by the system of cities approach.
For developed countries, an efficient system of cities seems to have emerged which
promotes economic growth. By contrast, in developing countries, urban structure seems to
play second fiddle — if at all — to a raft of other factors which are the real determinants of

economic growth.

6 Conclusion

In this paper we have investigated two closely related topics. Firstly, the evolution of urban
concentration in 68 countries from 1985 to 2010, employing a set of more nuanced
indicators than used in the literature thus far. Secondly, the extent to which the degree of
urban concentration has affected national economic growth in the same period. In order to
overcome the data limitations of past empirical literature on the topic, a new city population
dataset was built that allows constructing a set of Herfindahl-Hirschman-Indices. We,
furthermore, specifically analysed differences between developed and developing countries

and are able to account for reverse causality through an IV design in our regressions.
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The results indicate that contrary to the general perception of heightened urban
concentration, levels of urban concentration have decreased on average or remained stable
around the world, depending on the indicator employed. These averages, however, conceal
strong changes and differences at country level. Many countries have experienced significant
shifts in their urban structure: increased concentration can be found in many developed
countries as well as in Asia and some countries of Africa. Levels of concentration have
decreased in most parts of Latin America. In general, developing countries still remain much

more concentrated than developed countries.

The results of the analysis on the relationship between urban concentration and economic
growth suggest that there is no uniform relationship between urban concentration and
economic growth. Urban concentration has been beneficial for economic growth in high-
income countries, but this effect does not hold for developing countries. This contrasts with
some of the most prominent previous studies that find a particularly important effect for low
levels of economic development. As indicated by some more recent research, there is
considerable heterogeneity across the world in the relationship between urban concentration
and economic growth, which is, to a large extent, a consequence of contextual factors that

have little to do with urban concentration.

What are the implications of our results for policy makers who face the question of whether
to promote further agglomeration or to stimulate development outside of the primary urban
areas? As with most questions, there is no easy answer. On the one hand, the results show
that, despite decreasing levels of urban concentration in many developing countries, urban
concentration still remains high and many countries saw their levels increase. Urban
concentration may, thus, not be self-correcting with economic development as frequently
hypothesized. Furthermore, the analysis dispels the prevailing NEG notion that a more
concentrated urban structure is best for economic growth, in particular at low levels of
economic development. While no uniform relationship can be deduced, the results show that

many countries in the developing world are likely to suffer more from congestion generated
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through increased concentration than benefit from it. Hence, promoting development outside

of primary urban areas would be beneficial from an economic point of view.

On the other hand, developed countries with the right urban infrastructure in place and an
economy with industries strongly benefiting from agglomeration economies highlight that
countries can, in fact, benefit from urban concentration. This suggests that sweeping policy
recommendations may be ill-advised and that more specific, country-based research may be
the way forward in order to set up policies that may foster and make best use of the

economic potential of cities and urban agglomeration on a case by case basis.
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Appendix 1 — City population dataset

Number of cities

Restrictions on

Gty IR b | e above 10K inclusion in regressions
Argentina Yes Yes Yes 179 - 180
Australia Yes Yes Yes 102
Austria Yes Yes Yes 63 - 76
Azerbaijan Yes Yes Yes 31-35
Bangladesh Yes Yes Yes 123 - 247
Belgium Yes Yes - 18 -18
Benin Yes Yes Yes 21 -60
Bolivia Yes Yes Yes 19 -44
Brazil - - Yes 53 - 56
Bulgaria Yes Yes Yes 48 - 48
Cambodia Yes Yes Yes 31-33 1995 — 2010
Czech Republic Yes Yes Yes 68
Chile Yes Yes Yes 59 -61
China Yes Yes Yes 1649 - 1686
Colombia Yes Yes Yes 125 - 153
Cote d'Iwire Yes Yes Yes 43 -80 1985 — 2000
Denmark Yes Yes Yes 43 -58
Dominican Republic | Yes Yes Yes 24 -71
Ecuador Yes Yes Yes 40 - 78
Egypt Yes Yes Yes 69 -179
Ethiopia Yes Yes Yes 138
Finland Yes Yes Yes 52 -54
France Yes Yes Yes 393 - 475
Germany Yes Yes Yes 226 - 226 1990 — 2010
Ghana Yes Yes Yes 31-71
Greece Yes Yes Yes 58 - 66
Honduras Yes Yes Yes 17 -38
Hungary Yes Yes Yes 69 - 69
India Yes Yes Yes 1996 - 2332
Ireland Yes Yes Yes 25-44
Italy - - Yes 31-31
Jordan Yes Yes Yes 40 - 41 1990 - 2010
Kazakhstan Yes Yes Yes 74 - 87
Kyrgyzstan Yes Yes Yes 23 -27
Mali Yes Yes Yes 17 - 46
Malaysia Yes Yes Yes 113 1990 - 2010
Mexico - Yes Yes 92 -93
New Zealand Yes Yes Yes 54
Mongolia Yes Yes - 19 -21
Moraocco Yes Yes Yes 75 -100
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Number of cities

Restrictions on

) el el s above 10K inclusion in regressions
Mozambi que Yes Yes Yes 60 - 82 1995 — 2010
Nepal Yes Yes Yes 21 -58
Niger Yes Yes Yes 8-32
Nigeria - - Yes 37 -42
Norway Yes Yes Yes 49 -49
Pakistan Yes Yes Yes 135 - 138 1985 — 2000
Panama Yes Yes Yes 13-25
Paraguay Yes Yes Yes 10 - 19
Peru Yes Yes Yes 54 -117
Philippines Yes Yes Yes 130 - 265
Poland Yes Yes Yes 226 - 234
Portugal Yes Yes Yes 51 -54
Romania Yes Yes Yes 129 - 137
Russia Yes Yes Yes 665 - 761
Senegal Yes Yes Yes 19 -52
Slovak Republic Yes Yes Yes 43 - 43
Spain Yes Yes Yes 59 -59
Sweden Yes Yes Yes 117 - 117
Switzerland Yes Yes Yes 50 - 50
Tajikistan Yes Yes Yes 27 -41
Turkey Yes Yes Yes 135 - 279
Uganda Yes Yes Yes 11 -86
United Kingdom - - Yes 28 -28
Ukraine Yes Yes Yes 210 - 216
Uruguay Yes Yes Yes 26 -31
United States Yes Yes Yes 928 - 929
Vietnam Yes Yes Yes 39 -145
Zambia Yes Yes Yes 24 -48
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Appendix 2 — Correlation between primacy and HHIs
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Appendix 3 — Data sources for control variables

Variable Source

GDPpc Natural logarithm of

“Real GDP at constant 2005 national prices / “Population”
Penn World Tables 8.0
http://www.rug.nl/research/ggdc/data/pwt/

Private Five-year averages of “Share of gross capital formation at current PPPs”
Investment Penn World Tables 8.0

http://www.rug.nl/research/ggdc/data/pwt/
Government Five-year averages of “Share of government consumption at current PPPs”

Consumption Penn World Tables 8.0
http://www.rug.nl/research/ggdc/data/pwt/

Land Area Natural logarithm of “Land area (sq. km)”
World Development Indicators
http://data.worldbank.org/data-catalog/world-development- indicators

Population Natural logarithm of “Population”
World Development Indicators
http://data.worldbank.org/data-catalog/world-development-indicators

Urbanization % of population living in urban areas
rate World Development Indicators
http://data.worldbank.org/data-catalog/world-development- indicators

State Antiquity | Variable “statehistnS0v3”
State Antiquity Index (Statehist) database
http://www.econ.brown.edu/fac/louis_putterman/antiquity%20index.htm

Ruggedness Variable “rugged slope”
Nathan Nunn & Diego Puga dataset
http://diegopuga.org/data/rugged/

Soll % of fertile soll
Nathan Nunn & Diego Puga dataset
http://diegopuga.org/data/rugged/
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Appendix 4 — Fixed effects results

Dependent variable: GDP per capita growth in five-year intervals — 1985 - 2010

World Sample Deweloped Countries Deweloping Countries
VARIABLES 1 ) ©) 4) ®) (6) (7 ®) )
HHI50 0.00529 4.426%** -0.220
(0.533) (1.249) (0.509)
HHI50 squared -0.213 -5.865*** 0.00755
(0.372) (2.993) (0.388)
HHI1100 0.222 2.238** 0.175
(0.330) (0.953) (0.307)
HH1100 squared -0.0964 -1.905 -0.0954
(0.258) (1.386) (0.240)
HHIrank 0.153 6.261* 0.139
(1.760) (3.046) (2.064)
HHIrank squared -1.084 -14.83** -0.468
(3.052) (6.658) (3.766)
Initial GDPpc -0.609*** -0.526*** -0.514%** -0.754%** -0.658*** -0.742%** -0.625%** -0.536*** -0.522%**
(0.0716) (0.0883) (0.0875) (0.0766) (0.125) (0.0893) (0.0732) (0.0930) (0.0947)
Private investment 0.577** 0.720%** 0.661** 0.450** 0.322 0.529*** 0.403 0.575** 0.460
(0.238) (0.247) (0.257) (0.192) (0.202) (0.179) (0.254) (0.279) (0.298)
Government consumption -0.511* -0.544** -0.593** -1.245%** -1.330*** -1.234%** -0.152 -0.225 -0.281
(0.261) (0.270) (0.265) (0.175) (0.250) (0.233) (0.255) (0.253) (0.234)
LN (Population) -0.295** -0.281** -0.271* -0.168 -0.219 -0.205 -0.891*** -0.907*** -0.917%**
(0.138) (0.139) (0.147) (0.174) (0.165) (0.196) (0.243) (0.249) (0.261)
Urbanization rate -0.00101 0.00372 0.00400 -0.00852** -0.00667* -0.00642** -0.00769 -0.00247 -0.00302
(0.00436) (0.00522) (0.00513) (0.00387) (0.00363) (0.00310) (0.00536) (0.00597) (0.00615)
Constant 6.351*** 5.243*** 5.251*** 8.361*** 7.538*** 8.174*** 8.227*** 7.335%** 7.557***
(0.853) (1.019) (1.058) (0.720) (1.022) (0.777) (1.038) (1.205) (1.334)
Country fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 352 364 370 130 130 136 222 234 234
R-squared 0.595 0.544 0.539 0.747 0.719 0.719 0.691 0.635 0.635
Number of countries 64 66 67 23 23 24 41 43 43

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1



Appendix 5 — First-Stage IV Regression Results

World Sample Developed Countries Developing Countries
@ ) ©) (4) (®) (6) @) ) 9)
VARIABLES HHI50 HHI100 HHIrank HHI150 HHI1100 HHIrank HHI50 HHI100 HHIrank
Ruggedness -0.0126*** -0.0122*** -0.00712*** -0.0174*** -0.0161*** -0.00930*** -0.0141*** -0.0140*** -0.00698***
(0.00254) (0.00281) (0.00164) (0.00387) (0.00367) (0.00233) (0.00338) (0.00437) (0.00190)
Soil 0.00333*** 0.00344*** 0.00202***
(0.000598) (0.000492) (0.000368)
Initial GDPpc 0.0504*** 0.0547** 0.0141 0.110*** 0.146*** 0.0378 0.00232 -0.00784 0.0140
(0.0176) (0.0218) (0.0115) (0.0359) (0.0339) (0.0246) (0.0321) (0.0385) (0.0171)
Private investment -0.0508 -0.0803 -0.117* 0.0396 0.327 0.0745 -0.0797 -0.121 -0.254***
(0.153) (0.164) (0.0694) (0.246) (0.226) (0.159) (0.188) (0.202) (0.0775)
Government consumption -0.00749 0.205 -0.145** -0.569** -0.0359 -0.302* 0.134 0.348 -0.101
(0.128) (0.163) (0.0658) (0.268) (0.223) (0.156) (0.175) (0.228) (0.0803)
State History 0.222%** 0.292*** 0.146*** 0.278*** 0.142** 0.280*** 0.220** 0.444*** 0.0803*
(0.0538) (0.0646) (0.0307) (0.0714) (0.0625) (0.0401) (0.0913) (0.124) (0.0465)
LN (Population) -0.124*** -0.161*** -0.0260*** -0.167*** -0.225*** -0.0746*** -0.118*** -0.152*** -0.0136*
(0.0111) (0.0119) (0.00522) (0.0200) (0.0163) (0.0104) (0.0146) (0.0157) (0.00714)
LN (Land area) -0.00101 2.85e-06 -0.0229*** 0.0358*** 0.0564*** 0.0210** -0.00466 -0.0150 -0.0253***
(0.00965) (0.0116) (0.00519) (0.0131) (0.0128) (0.00884) (0.0142) (0.0179) (0.00744)
Urbanization rate -0.00459*** -0.00682*** -0.000377 -0.00658*** -0.00715*** -0.00373*** -0.00270* -0.00435** 0.000194
(0.000851) (0.00105) (0.000528) (0.00107) (0.00104) (0.000960) (0.00143) (0.00175) (0.000723)
Constant 0.371*** 0.578*** 0.473*** -0.689** -1.244%** -0.232 0.669*** 1.001%** 0.510***
(0.126) (0.158) (0.0806) (0.313) (0.277) (0.211) (0.240) (0.280) (0.127)
Regional fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 340 352 364 130 130 136 210 222 228
R-squared 0.565 0.621 0.384 0.658 0.779 0.522 0.522 0.576 0.364

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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