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1 Introduction

In 1950, 30 percent of the world’s population lived in urban areas, compared to 55 percent of
the world’s population in 2018 (UN, 2018). Furthermore, in the last 25 years, with-in country
income inequality has increased; income shares of the top decile have increased significantly
and those of the poorest deciles declined. Chambers & Dhongde (2016) argue that cross-
country income distribution became more equally unequal in the past 25 years. An ongoing
policy discussion is whether urbanization should be promoted to increase economic growth in
countries at the expense of rising national income inequality. It is not concluded on in which
way urbanization brings positive and negative externalities to countries development!. Studies
in three different areas can be related to the phenomena of urbanization, income inequality

and economic growth.

The three areas are determinants of income inequality, city size effect on income inequality,
and city size and economic growth effect on income inequality?. Research on the determinants
of income inequality, such as Milancovic (1994) argue that societies choose less income
inequality and that it is therefore not only economic factors that make income inequality
decrease in richer societies. On the other hand, Gustafsson and Johnsson (1999) highlight that
income inequality is lower in developed countries where there is a large public sector and a
larger part of the population belongs to a trade union. Furthermore, several authors have tried
to confirm the Kuznets curve hypothesis including; Barro (2000), Frazer (2006), Vanhoudt
(2000), and Piketty and Saez (2014). Barro (2000) and Vanhoudt (2000) argue that there is
evidence for a Kuznets curve between income inequality and income per capita. Contrary to
this, Frazer (2006), and Piketty and Saez (2014) found little evidence of a structural decline in
income inequality as income per capita rose. Therefore, previous studies does not agree on the

actual relationship between income inequality and economic development. Urbanization is

! The term urbanization will be used solely when referring to the movement of more and more people from the

countryside to cities.

2 The term city size is used here to refer to the number of people living in the same geographic location.



said to be a by-product of economic development; however, several developing countries
have experienced increasing urbanization without an increase in income per capita in the last
decade (Jedwab & Vollrath, 2019). Therefore, it is important to look at studies that have
researched the city size effect on income inequality. Behrens and Robert-Nicoud (2014) argue
that increasing returns to skills in cities leads to higher income inequality in cities. Also,
Baum-Snow and Pavan (2013) state that changes in the structure of labor demand lead to
differences between wages in smaller and larger populated locations in the United States
between 1979 and 2007. Finally, when looking at studies that have combined city size and
economic growth effect on income inequality, Sulemana et al. (2019) found a positive
association between urbanization and income inequality in Sub-Saharan Africa which
contributes majorly to the field of research. However, another recent study by Castelles-
Quintana (2017) has looked at the relationship between income inequality, city size and
economic growth in 131 countries over a 50-year time period. The study argues that there is a
u-shaped relationship between income inequality and city size, where income inequality first
falls with city size and then increases again after a certain point, but that there is also an n-
shaped relationship between income inequality and economic growth. Which is contrary to
the findings by Sulemana et al. (2019), where a positive association between urbanization and
income inequality was found for Sub-Saharan Africa. Furthermore, the study by Castelles-
Quintana (2017) did not address the issue of the possibility that the developed countries could
be driving the results upwards due to the large differences in development levels between
countries, as both high, middle-and-low income countries are bundled together. The different
development levels between developed and developing countries can be highlighted through
the difference in average income per capita during the time period of 1950 to 2015 at a
stunning 50.3 percent. The migration towards cities that developed countries experienced
during their industrial revolution and the increase in average urban agglomeration size in the
developing world more recently, might have impacted income inequality in different ways.

The world presently has 33 megacities, where 27 of them are located in developing countries,



however, the increase in people residing in cities is increasing in all regions of the world

(UN,2018)*.

This study looks at the relationship between income inequality and average urban
agglomeration size between developed and developing countries and if it is different. Not
only will it cast light on the relationship between income inequality and average urban
agglomeration size, but also try to understand if there are different mechanisms driving
income inequality in developed countries versus developing countries between 1950 and
2015. The research question asked is, therefore; how does the increase in average urban
agglomeration size affect income inequality, and whether there is a difference between
developed and developing countries in the mechanism that drives changes income inequality.
The hypothesis tested is that there is a different relationship between income inequality and
average urban agglomeration size for developed and developing countries due to the different

levels of economic development at different points in time.

The two different groups of countries, developed and developing have been classified by the
World Economic Situation and Prospects 2018 (Appendix A), which has been developed by
the United Nations (UN). To test the hypothesis, the study brings together the most recent
data from the Standardized World Income Inequality database (SWIID), the World
Urbanization Prospects, the Penn World Table, the Barro and Lee dataset and the World
Development Indicators. This quantitative study will estimate the main dependent variable
income inequality using the Gini coefficient, looking at independent variables such as average
urban agglomeration size, income per capita and average economic growth rates in 5-year
intervals from 1950 to 2015. To this end, we will use panel data regression analyzes with
fixed effects and different sets of control variables. Due to practical constraints, this study
cannot provide a comprehensive review of what is classified as urban, urbanization, urban
concentration, city, urban agglomeration and so on. When speaking of average urban
agglomeration size or city size, the study refers to areas with more than 300,000 inhabitants, a

classification taken from the UN Population Division.

3 Average urban agglomeration size is defined as the average size of cities in a country including cities with at

least 300,000 inhabitants. Whereas a megacity is defined as a city with more than 10 million inhabitants.



The contribution of this thesis is to explore, for the first time, the effect of average urban
agglomeration size and economic growth on income inequality focusing on the distinction
between developed and developing countries. This will be of interest for scholars not only
researching in development economics but also looking at growth economics and economic
history. Furthermore, it is of interest for policymakers both on a national level, but also for
organizations on a supranational level such as the European Union. Finally, it is an important
contribution to understanding how to reach the Sustainable Development Goals set by the
United Nations (UN) which focuses on reduced inequalities, but also on more sustainable
cities. As there is a possibility that city sizes effect income inequality, this could have an

impact on the strategies to reach Agenda 2030 for Sustainable Development.

This thesis is organized as follows, in chapter 2, there will be an overview of the relevant
theories and previous studies in the area. Chapter 3 discusses the data used, followed by
chapter 4 on the methodology. Chapter 5 presents and analyses the results and finally, the
study will make some concluding remarks in chapter 6, discussing policy implications and

further research needed in the field.



2 Literature Review

In this chapter, we first present and analyze the different theories on the relationship between
income inequality, economic growth, and urbanization. Furthermore, the theories concerning
these three main variables affect the decision of control variables in the models. Secondly, the
study will discuss previous empirical research in the area with a focus on three perspectives,
income inequality, city size effect on inequality and lastly bringing together the two
perspectives to look at research done on city size and economic growth effect on income
inequality. Finally, the thesis will present reasoning on the selection of comparing developed

and developing countries.

2.1 Theoretical background

The three main areas that constitute the theoretical background of the thesis will be theories
concerning income inequality, economic growth, and urbanization. Firstly, for income
inequality, the Lewis dual-sector model, and the Kuznets curve hypothesis will be discussed.
Secondly, for economic growth, theories will include the Solow growth model and the
Convergence debate. Finally, for theory on urbanization, economics of agglomeration and the
cost of urbanization will be presented to understand the underlying mechanism behind the

positive and negative externalities which increasing city sizes brings.

2.1.1 Income inequality

Lewis (1954) explained the development of an undeveloped country by a shift from two
sectors which existed in an economy. Where income inequality is not an effect of economic
growth, but a cause of growth. The dual-sector model is explained by a modern sector and the
“other” sector, possibly being the agricultural sector. The agricultural sector has according to
Lewis (1954) unlimited amount of labor, and with very low or even zero marginal
productivity in the agricultural sector. It is then possible to shift labor from the agricultural

sector to the modern sector without any implications for the productivity level in the



agricultural sector. Therefore, the supply of labor is elastic, which means that the growth in
the modern sector leads to a rising share of profits. Only a small share of this rise in average
income goes to the actual labor, where the majority goes to the driving parties in the modern
sector, which leads to rising income inequality. Lewis (1954) explains that the distribution of
income is skewed towards the high-income earners, as they are able to save the profit earned
in the modern sector and also able to re-invest it, which creates further economic growth.
According to Lewis (1954), trying to redistribute income among all parties leads to an

increased risk for an economic slowdown in an economy.

The theory of Lewis (1954) sparked the idea behind the Kuznets curve hypothesis. Kuznets
(1955) meant that income inequality increased with an increasing income per capita. This was
due to a shift from the agricultural sector to the modern sector, leading to higher incomes in
the first phase of the shift for some. Then as the majority of the population had moved out of
the agricultural sector, income inequality and income distribution would equalize (Kuznets,
1955). According to Kuznets (1955), income inequality would first rise with increasing levels
of income per capita and then fall when stabilized. This hypothesis was the conventional
wisdom in development studies until the late 1980s. Kuznets’s (1955) did observe a
downward trend in income inequality in the United Kingdom, United States, and Germany
after 1918, however, the theory is unable to explain the rise in income inequality post-1980s
in the world. Thomas Piketty explains the rise in income inequality post-1980s by that
decrease in income inequality after 1918 in for example the United Kingdom was due to
special and unusual events such as the political forces and wars at the time. Furthermore,
Piketty explains the rising income inequality more recently by the capitalist constellation of
the market the world is currently influenced by in for example decision making (Milanovic,
2016, pp. 45-46). Furthermore, today with new and better data collection methods and
estimates on income inequality, scholars find little evidence among a large number of
countries that income inequality should first rise with rising income per capita, and then

decline as development progresses (Bruno et al. 1996).



2.1.2 Economic growth

The Solow growth model is one of the basic models explaining the phenomenon of economic
growth. The basic economic model is important in the relationship between income inequality
and average urban agglomeration size, as previous assumptions among scholars have been
that economic growth and increasing urbanization goes hand-in-hand. Capital-output and
labor-output ratios vary in the Solow growth model and depend on the factor endowments in
the economy and the development of production. The term factor endowment is defined as the
amount of labor, land or capital that a country possesses. Due to diminishing returns, a
country who has recently begun to economically grow grows quicker than an already
developed country. This difference is due to that increasing capital at the beginning of the
investment curve raises productivity more than a unit of capital further along the investment
curve. A country would according to the Solow growth model grow until it reaches the
steady-state level, where the level of investment is the same as the level of depreciation,
meaning that there will be a zero-growth rate. In figure 1, where new capital (needed to
compensate for the growth in the workforce and depreciation) intercept with new savings. At
this point, no new capital would be created in the country. In the same way, human capital can
be incorporated into this model, and have the same steady-state level, as there is also
diminishing returns in human capital. One way to have growth once a country has reached the
steady-state level is to increase the savings ratio in a country, which leads to an outward shift
in the capital investment curve. Furthermore, innovation and ideas can shift the curve

outwards constantly, leading to a steady growth rate (Perkins et al. 2013, pp. 103-121).

10
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Figure I The Solow growth model, source: author's construction

According to the Solow growth model, all countries would eventually converge to the same
steady-state level, however, this is not possible today due to innovation and ideas differences
discussed previously, but furthermore relates to the discussion about the institutional impact
on economic growth. The discussion of the impact of institutions on economic growth is

outside the scope of this study, and will therefore not be further discussed.

There is relevance to the convergence debate for this study of average urban agglomeration
size effect on income inequality, as it explains reasons for why not all countries are reaching
the same steady-state level and therefore differences in factors of economic growth. Which
matters to the debate about if urbanization always happens with increasing income per capita.
This also matters on a country level, rather than a population level as the study investigate the
difference between countries. When studying all countries, it is impossible to see a
convergence between them, however, there is conditional convergence, meaning countries are
grouped depending on certain factors. Sachs and Warner (1995) found that when grouping
based on factors such as “open to world trade” they could see convergence among the
countries that had an open access approach. However, the conditions in rich and poor
countries differ widely, and it is therefore hard with the Solow growth model to predict if
poorer countries are catching up to richer. Further studies by for example Caselli et al. (1996)
showed that the convergence rate which conventional wisdom has at 2 percent, does not hold,

and some of the results showed up to a 10 percent convergence rate towards the steady-state
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point. A further discussion about the difference between developed and developing countries
will take place at the end of the section discussing previous empirical studies done in the

research area.

2.1.3 Urbanization

The definition of what is urban or what is meant with urbanization varies across scholars.
Urban studies analyze cities based on their size and status, but it can range from megacities to
small-and medium-sized cities. The broader question which the term urbanization tries to
answer is if towns and cities are good for human life (Harding & Blokland, 2014, pp. 1-55).
Therefore, this study will discuss the theory and concepts surrounding urban economics as it
1s the main focus of the study, especially the trade-off between the economics of

agglomeration and the cost of urbanization.

The main idea behind economics of agglomeration is that cost savings arise from firms being
closer to each other. There is a certain economic mechanism that yields agglomeration, such
as the reduced cost generated by the transfer of people, goods, and information. Urban
economics shows, contrary to conventional wisdom, that lower transport costs make
businesses more sensitive to variation between location, and can, therefore, have a big impact
on the distribution of economic activity (Fujita, 2013, pp. 1-25). As businesses cluster, and
competition increase, there is an increase in productivity, which leads to economic growth
and development. Cities are an engine of growth as it encourages capital accumulation,
however, the degree of urbanization can impact growth both positively and negatively
(Bertinelli & Black, 2004). Agglomeration can also lead to economic-linkages to rural areas,
creating economic growth through consumption linkages (Cali & Menon, 2013). Furthermore,
Williamson (1965) indicated that agglomeration matters at early stages of development, and
efficiency can be significantly increased by concentrating businesses in the same location,

however as expansion happens the development of a city might favor negative externalities.

As an urban population increases due to an incentive for a better-quality life in cities, it also

brings negative externalities. These include unemployment, poverty, urban violence,

12



congestion and environmental degradation (Bloom et al. 2008). The increasing productivity
and differential in human capital in cities do also affect income inequality, as lower incomes

grow proportionally but higher incomes grow quicker (Sarkar, et al. 2018).

2.2 Previous Empirical Studies

The strands of studies relating to the question of how economic growth and average urban
agglomeration size can affect income inequality can be divided into three sections. Firstly,
what determines income inequality, secondly how city size affects income inequality and

finally bringing together the two perspectives to look at studies done on how city size and

economic growth effect on income inequality.

2.2.1 Determinants of income inequality

Recent studies have focused on income inequality as a cause of different variables, but also
how regional and country differences impact the determinants of income inequality. For
example, Marrero and Rodriguez (2013) argue that the impact of overall inequality on growth
1s positive, but it is not robust nor significant, that increasing income inequality would be
good for economic growth. However, when analyzing inequality of opportunity (the potential
to succeed in life determined by birth) it is negative and significant to economic growth. It
highlights that the effect of income inequality on economic growth is sensitive to a variety of
variables such as regional dummies. Furthermore, Li et al. (1998) agree that the variables that
do affect income inequality changes slowly within countries and differs largely between
countries. The study also found that income inequality cannot explain the full differences in
economic growth rates among countries, and concludes that reducing income inequality does
not automatically mean increasing economic growth. Similarly, Ehrhat (2009) found after
surveying empirical studies on the relationship between income inequality and economic
growth, that initial inequality of assets, had a significant and negative effect on following
economic growth. Furthermore, found that asset inequality is a more robust determinant of
economic growth than income inequality, and if the initial distribution of income and wealth

is less unequal, it is associated with faster long-term economic growth. However, Ehrhat
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(2009) offers no explanation on how asset inequality and income inequality could be
endogenous of each other. As more assets could mean more opportunities and therefore

higher disposable income and the other way around.

On the contrary, this thesis is interested in income inequality as a consequence of
urbanization, not a cause and according to Milanovic (1994), two different types of factors
can explain income inequality. Firstly, factors that are independent of economic policies in
the short term. Secondly, social-choice factors which can be seen in the size of social transfers
and state sector employment in a country. Furthermore, Milanovic (1994) mean that it is not
only economic factors that make income inequality decrease in richer societies, but that the
societies choose less income inequality. However, Milanovic (1994) overlooks how societies
choose less income inequality. Gustafsson and Johansson (1999) found in their study looking
at 16 industrialized countries between 1966 and 1994 that lower income inequality was found
in countries where a large proportion of the population belonged to a trade union and where
there was a large public sector. Where Gustafsson and Johansson (1999) made a major

contribution to factors leading to differences among developed countries in income inequality.

Finally, several studies have tried to confirm the Kuznets curve hypothesis. Firstly, Barro
(2000) argues that income inequality hinders economic growth in poorer countries, but
encourage economic growth in richer countries. Stating that there is a different relationship
between economic growth and income inequality for developed and developing countries.
Additionally, concluded that economic growth tends to rise with income inequality when
income per capita is above USD$2000 and that therefore the Kuznets curve is a clear
empirical regularity. Secondly, Frazer (2006) used a parametric regression for a cross-country
comparison of how income inequalities have developed within countries at different levels of
development. The study stated little evidence for the Kuznets curve hypothesis and found
examples of low-income countries with decreasing income inequality such as India, and
countries with high economic growth rates despite small changes in income inequality such as
the Republic of Korea. Thirdly, Vanhoudt (2000) argue that a weak Kuznets curve hypothesis
hold. This is due to that higher investment shares and population growth are associated with

lower income inequality in industrialized countries, and the opposite occurs in developing

14



countries. Fourthly, Piketty and Saez (2014) found that there has been an inequality reversal
between the United States and Europe if looking at before and after WWI. Where the United
States now has higher income inequality, but Europe has higher wealth inequality. However,
the study then sees either a rise or a flat development pattern of income inequality, not a

structural decline in income inequality which Kuznets argue happens with development.

2.2.2 City size effect on income inequality

On the question of how city size effect income inequality Alperovich (1995) suggest the
factors which affect income inequality among cities are connected through a variety of
different mechanism to city size. Moreover, regardless of the different underlying factors,
Alperovich (1995) states that city size still turns out highly significant in affecting income

inequality.

Baum-Snow and Pavan (2013) argue that for understanding the role of city size in increasing
income inequality, changes in the structure of labor demand is important. The study found
that 23 percent of the variance in hourly wages can be explained by that income inequality is
growing quicker in larger populated locations than smaller in the United States, between 1979
and 2007. However, the study overlooks if there is a difference in the relationship between
richer and poorer cities in the United States. As explained earlier the structure of labor
demand is important for income inequality. In a study done by Behrens and Robert-Nicoud
(2014) tougher selection of laborers was found to increase the returns to skills (returns from
for example a college degree) and income inequality in cities. Therefore, larger city sizes
which have higher productivity through selection laborers also have higher income inequality.
However, higher productivity also creates incentives for movement from rural to urban areas,
leading to a vicious cycle in the selection of laborers. Behrens and Robert-Nicoud (2014)
have made a major contribution to the understanding of the possible endogeneity issue

between income inequality and city size, and the possibility of a reverse causality issue.
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In terms of the initial distribution of skills among laborers, a negative association between
local income inequality and growth of city-level population is found in a study by Glaeser et
al. (2015) when controlling for the initial distribution of skills. However, returns to skills are
found more important in explaining the variation of income inequality across American
metropolitan areas. This finding can be supported by Haworth et al. (1978) results which
show that increases in city size and urban growth will lead to greater income inequality.
Through the mechanism that increases economic growth and city size raises monopoly rents
earned by those isolated from the competition. The study looked only at the case of the United
States in 1970 and concluded that income inequality varied directly with the level of
population. Therefore, the study overlooks changes in income inequality over time, due to the
changes in city sizes. Nord (1980) argue that income inequality forms a u-shape over
increasing city sizes, with smaller and larger cities experiencing the greatest inequality. The
smaller cities lack sufficient economies of scale and the larger cities have a growing service
sector which employs workers of lower skill sets. This led Nord (1980) to conclude that the
greatest income equality is sustained in cities in the United States which range from 10,000 to

50,000 people, however also only looking at data during the1970s.

With respect to research focusing specific countries, Sarkar et al. (2018) found that income
distribution in large cities in Australia, where the larger the city, the larger the growth of
income at the top income deciles were. Furthermore, highlights that there are fewer people in
the higher income categories, compared to the other categories, and conclude that this could
lead to a push of people in lower income categories out of the cities. However, a move from
concentrated urban areas to suburbanization (movements into suburbs) has been found by
Yorukoglu (2002) in the United States to decrease inequality in productivity and therefore
partially accountable to contribute to a decline in income inequality in cities. Furthermore,
Yorukoglo (2002) argues that this is due to improve transportation technologies today,
making the cities wider and less densely populated which makes this transition possible.
Finally, Chen et al. (2016) found that urbanization has an immediate mitigating effect on
income inequality in China analyzing data between 1978 and 2014, but it also has a lagged
exaggerate on the effect of income inequality. Furthermore, this relationship can be linked to
the income gap between the rural and urban population in China, and Chen et al. (2016) argue

that further urbanization might be able to narrow the current income gap.
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2.2.3 City size and economic growth effect on income inequality

Few studies have looked at the relationship between income inequality, average urban
agglomeration size, and economic growth, on either city level, regional level or by sampling
countries. Worth noting is that urbanization and economic growth does in recent studies, no
longer goes hand in hand with each other, and poor countries can experience rapid
urbanization without changes in income. Urbanization and the level of income are correlated,
but urbanization can continue even at times of negative growth (Fay & Opal, 2000). In this
section, the main scholars who have studied the mechanism of the relationship between
income inequality, urbanization, and economic growth, or tried to relate the three phenomena

together are introduced.

Firstly, Castells (2011) argues that developed urbanized countries show lower levels of
income inequality, where both patterns of urbanization and level of income inequality seem to
influence succeeding economic growth, however, also finally succeeding urbanization and
income inequality to a certain extent. Furthermore, they are all driving mechanisms in
economic development. However, the study overlooks if the actual size of the city matters to
the degree of income inequality. Further Castells-Quintana and Royuela (2015) conclude that
concentration of resources both spatial and individual, which occurs from increasing city sizes
can be linked to the early stages of development in a country. Where three non-linear patterns
arose in the study of economic development; firstly, the Kuznets curve, secondly, an inverted
u-shape between spatial concentration and development and finally depending on the level of
development a non-linear relationship between income inequality and urbanization. However,
overlooks any causal relationships between the variables, and the research only discusses

possible linkages.

Secondly, Henderson (2003) looked at the optimal level of urbanization, and whether
urbanization promotes economic growth. The study argues that there is little support for that
urbanization should drive economic growth and that it is rather a by-product of economic
development. Furthermore, concludes that there is an optimal level of urbanization, which
balances knowledge accumulation against the negative externalities related to crowded cities.

The main limitation of the study is that it does not link the two phenomena of urbanization
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and economic growth to income inequality, even though the concept of structural
transformation is discussed. However, Royuela et al. (2014) focused on urbanization as a
transmission channel of income inequality on economic growth in OECD (Organisation for
Economic Co-operation and Development) countries. Furthermore, Royuela et al. (2014)
argue a negative relationship between urbanization and income inequality, leading to the
conclusion more equal societies are more resilient to economic shocks. The main contribution

of the study being that income inequality is lower in smaller city sizes within the OECD

group.

Thirdly, when Castelles-Quintana and Royuela (2012) differentiated depending on the level of
urbanization, the research found that high levels of urbanization and increasing levels of
income inequality harms economic growth in some countries but also that income inequality
harms economic growth in countries where there is persistent unemployment, but low levels
of urbanization. The study argues that increasing income inequality harms economic growth
especially in countries with high levels of urbanization. However, offers no explanation of
different patterns between countries. Furthermore, Fallah and Partdige (2007) looked at US
data over the 1990s on the transmission channels of which income inequality affects
economic growth, where one of the identified channels was urbanization. The study overlooks
how income inequality over time is affected by changes in urbanization and economic growth.
However, the study’s main argument is that there is a difference between metropolitan and
non-metropolitan areas on the relationship between initial income inequality and economic

growth.

Today, little is known about the negative externalities of living in large cities and how much
of development policy should be focused on cities (Henderson, 2010). The one study that has
looked at the relationship between size and distribution of cities and income inequality is
Castells-Quintana (2017), which looked at 131 countries over a time period of approximately
50 years. The study states support for the Kuznets curve being n-shaped rather than inverted
u-shaped and that there is also a u-shaped relationship between average urban agglomeration
size and income inequality, which has previously been overlooked by empirical literature.

Furthermore, a recent study by Sulemana et al. (2019) argues that there is a positive
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association between urbanization and income inequality in Sub-Sharan Africa when studying
the time period between 1996 and 2016. This is contrary to Castells-Quintana’s (2017)
findings of a non-linear relationship. Furthermore, all of the studies discussed in this section
overlooks the fact that there could be a different relationship between income inequality and

average urban agglomeration size for developed versus developing countries.

There are several reasons to assume the relationship between income inequality and average
urban agglomeration size to be different for developed and developing countries. Firstly, in
the past, the largest cities in the world have been located in high-income countries. Today, the
largest cities in the world are located in developing countries. Indicating that urbanization and
growth of cities, do not always go hand-in-hand with economic growth (Jedwab & Vollrath,
2019). This has also been concluded earlier by Opal and Fay (2000) who studied determinants
of urbanization over 40 years. Urbanization was found to continue to grow, even at times of
negative economic growth. Furthermore, Fay and Opal (2000) highlight that the relationship
between urbanization and the economic reason is weaker in countries with less civil and

political choice.

Secondly, the negative externalities of urbanization are much higher in developing countries
compared to developed due to the inefficiency in the process, and the lack of sufficient
investment in line with increasing city size (Bertnelli & Black, 2004). As urbanization has
been proven to happen without economic growth in developing countries, it is uncertain if the
relationship between income inequality, average urban agglomeration size, and economic
growth holds for both developed and developing countries, as the processes of increasing city

sizes seem to be due to different mechanisms (Adams & Klobodu, 2018).

Thirdly, Piketty and Saez (2014) argue that the reason for that income inequality is rising
today is due to the race between education and technology. Where the supply of skills in the
form of education, has to match the demand for skills, which arise from technology
development. As a result of globalization, there has been a rise in a global competition for

skills, which could indicate the rise in income inequality and an unbalanced relationship
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between education and technology. However, Piketty and Saez (2014) conclude that this race
1s not sufficient to explain variations between countries. Therefore, the contribution of this
thesis is to explore the effect of urbanization on income inequality, focusing on the difference
between developed and developing countries. For policymakers and decision makers to be
able to understand the dynamics of urbanizations. This for influencing coming strategies to
reach Agenda 2030 on Sustainable Development in a timely manner, and with the right
approaches. The following chapter will be about the methodology which will be used in the
study.
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3 Methodology

This section is divided into two parts. Firstly, the empirical model is presented and reasoning
surrounding using average urban agglomeration size as a measurement for urbanization is

presented. In the second part, the method and the challenges with the procedure are discussed.

3.1 Empirical model

Previous research by Castelles- Quintana (2017) has shown a relationship between income
inequality and average urban agglomeration size that is independent of the effect of income
changes on income inequality. However, the study overlooks if there is a difference in the
relationship between developed and developing countries. The hypothesis of this thesis as
outlined in the introduction, that developed and developing countries do have different
relationships between income inequality and average urban agglomeration size. This
difference is assumed because of the different levels of development at different time periods.
Furthermore, the study uses panel data from 1950 to 2015 to run a cross-country statistical

analysis of the expected relationship between the two samples of countries.

This thesis aims at testing a theoretical model to explain the relationship of income inequality
and economic growth through the transmission channel of average urban agglomeration size.
The estimation will rely on Zipf’s law to motivate the decision to pick average urban
agglomeration size as the measurement of city size or urban concentration, and therefore
urbanization. Zipf’s law indicates that the size of cities is inversely proportional to their rank
developed by George Kingsley Zipf in the early 1940s (Sanford, 1942). Where Log (P) = Log
(K) — g. Log (R) explains the formal relationship, where q is referred to as Zipf’s exponent,
and where the exponent g =1 the Zipf’s law is followed by the city size distribution. In other
words, this law entails that in a structure of cities the largest city is approximately twice the
size of the second largest city and so on (Arshad et al. 2017). Furthermore, the thesis ability to

use average urban agglomeration size indicates an ability to draw a conclusion on the
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distribution of cities across countries, rather than if a ranking method would have been used
the average urban agglomeration size gives a better ability for a cross-country comparison of

the scale of cities within countries.

The empirical analysis covers 65 years (1950-2015) in 5-year intervals for a total of 131
countries, which is divided into two different groups. One includes the 35 developed countries
and another one which has 96 developing countries or economies in transition (Appendix A).
The classification which has been used is the UN country classification from the World
Economic Situation and Prospects 2018. Where the classification is based on basic economy
country conditions. Where high-income countries are classified as developed and middle-and-
low income countries are classified as developing countries or economies in transition. From
previous research, the empirical model is developed to fit both groups of countries. The study
argues that income per capita and average urban agglomeration size is the two main
independent variables that will affect income inequality in the long-run. Which leads to the

specification to be the following (adapted from Castelles- Quintana, 2017):

inequalityit = alincomeir — 1 + a2income?it — 1 + BAveAggSizeit — 1 +

yXit—1+ear (1)

Where inequality:t is income inequality in country ¢ in time T, income is income per capita (in
logs), X is potential factors influencing income inequality, and it is a country-time specific
shock. To capture the Kuznets inverted u-shape income per capita is both considered linear
and squared in the model. AveAggSize (average urban agglomeration size) is the main
independent variable for the model and is also considered in country ¢ in time period 7, and
takes on both a linear and squared form to be able to distinguish a u-shaped relationship
between income inequality and average urban agglomeration size which was originally found
by Castelles- Quintana (2017). All the variables on the right-hand side will be lagged one time
period, to capture the possible lagged effect on income inequality, and therefore the actual
time period being1955 to 2015. It is assumed that past estimates of right-hand side variables

would predict future income inequality.
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This thesis will use the Gini coefficient as the measurement for income inequality, as it is a
widespread measurement of income inequality among research today and has the ability to be
standardized in a cross-country study. The Gini coefficient is derived from the Lorenz curve,
which is a graphical representation of a country’s size distribution. Size distribution describes
the total share of consumption or income acquired by different groups of households,
arranged according to their consumption or income status (Perkins et al. 2013, p. 169).
Furthermore, the Lorenz curve arranges income earners from the lowest to the highest on the
horizontal axis in cumulative percent and the share of cumulative consumption or income on

the vertical axis. Perfect equality would be all income earners lying along the 45-degree line.
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Figure 2 Lorenz curve, source: author's construction

From the Lorenz curve, it is possible to derive a ratio of the top 20 percent of households to
the share received by the bottom 20 or 40 percent. This is known as the Gini coefficient. The
larger the area is between the 45-degree line and the Lorenz curve, the higher the value of the

Gini coefficient will be (Perkins et al. 2013, pp. 171 — 172).

Furthermore, the study will use the ordinary least square (OLS) method as a starting point for
the statistical analysis of the panel data. OLS estimates the unknown parameters in a linear

regression model (Kennedy, 2008, pp. 40-41). However, to extend the possibility of the
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regression to be non-linear, the study has added the square transformation of average urban
agglomeration size and income per capita. The OLS method does have the analytical ability to

draw a conclusion from the model explained above but is limited due to at least four reasons:

Firstly, to be able to have the average effect of the variables included in the model, it is
important to control for time-specific shocks and country-specific conditions through the use
of fixed effects. Otherwise, certain events in history or certain countries could bias the result.
This will be done through the use of fixed effects, both for the time variable of years and the
country variable. Fixed effects in the model are introduced as dummy variables. However, an
issue with using fixed effects when estimating results could be that fixed effects create
increasing noise in the statistical data. Meaning that the irregularities in real life data which
exist in the datasets, as they are on a country level, increases (Kennedy, 2008, pp.284-285). In
the end, it could mean that the increase of noise can lead to estimates not being statistically

significant even though with less noise the variables could have been.

Secondly, the study will cluster the standard error by country as it assumed that residuals of
income inequality could be correlated with country-specific conditions. There is a risk that
there could be unexplained variation in the Gini coefficient that is correlated across time
which known as heteroskedasticity, even if having country-and -time fixed effects already in
place. The assumption is that the observation in the datasets are independent and identically
distributed meaning that observation in the same country should be closer together than those
in other countries, and to correct for this event the study has used clustering of the standard
errors at country level. This ensures that there are homoscedasticity and the sequence for each

clustered country has the same variance across the estimations (Kennedy, 2008, pp. 115).

Thirdly, the OLS estimate does not control for the sample being of a small set in both
datasets. This can lead to estimates being weak in power and increases the margin of error.
This can also indicate at type II error where the results may be able to confirm the hypothesis,
but where an alternative hypothesis is the true hypothesis (Kennedy, 2008, p.67). This would

skew the result in the direction of the original hypothesis, leading to weak results. To try to
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correct for this the study will use a small sample correction technique in the statistical
software Stata when doing an instrumental variable estimation. Stata will be used as the main
software to estimate the statistical results. The sample in this study is small due to the lack of
resources to collect sufficient and complete data for all countries, in all time periods and for

all variables.

Finally, OLS is unable to handle the possible endogeneity issue of that larger cities attract
people with different sets of skills and therefore raises income inequality and therefore could
have reverse causality (Castelles- Quintana, 2017). This is problematic to be able to establish
a possible causal or a strong association between income inequality and average urban
agglomeration size. The study will use first differences with an instrumental variable
estimation to show on the one-way association of that average urban agglomeration size
lagged both in second and third level as instruments for that average urban agglomeration size
in the past affect income inequality today, but that income inequality today cannot affect the
average urban agglomeration size of the past. The following chapter will be about the data

used in the study.
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4 Data

This chapter consists of four parts. The first part introduces the sources used to construct the
two comparative datasets of developed and developing countries. The second part discusses
the different variables used in the estimations, and how they have been constructed. The third
part analyzes limitations to the data which should be considered when interpreting the results.

Finally, the fourth section gives a descriptive overview of the data in the two samples.

4.1 Datasets

The thesis brings together five different datasets to be able to collect and construct all relevant
variables, needed to understand to what extent average urban agglomeration size affect
income inequality in developed compared to developing countries. Furthermore, this creates
two new datasets with a selected number of variables discussed in the variables section below,
followed by an overview of the data of the two samples. However, below is an introduction to

the five different datasets which the data for the thesis has been collected from.

Firstly, The Standardized World Income Inequality Database (SWIID) developed by Solt
(2019) incorporates income inequality data from several datasets to give the widest possible
coverage over time and across countries. This includes but is not limited to OECD Income
Distribution Database, Eurostat and the World Bank. The dataset contains comparable Gini
coefficients for 196 countries from 1960 to the present. The income inequality data in the
SWIID is estimated using multi-imputation, to reach as many estimates as possible for income

inequality, therefore having the greater range compared to other datasets freely available.

Secondly, The World Urbanization Prospects (2018) is issued by the Population Division of

the Department of Economic and Social Affairs of the United Nations. The prospects include

26



several different sets of data with estimates and projections of the urban and rural populations
of countries in the world and of their major urban agglomerations. The different estimates of
urban and rural populations are derived from available census and official population
estimates in each individual country. The estimates use the term urban agglomeration not

referring to administrative boundaries but to the inhabited population at urban density levels.

Thirdly, Penn World Table version 9.1 is a dataset that covers 182 countries from 1950 to
2017. It compiles information on relative levels of income, output, input, and productivity.
The dataset converts GDP at national currency to a common currency of US dollars through
using the International Comparison Programs (ICP) collection of prices across countries in
benchmark years. This to be able to construct purchasing-power-parity (PPP) in US dollars

for cross-country comparison (Feenstra et al. 2015).

Fourthly, the Barro and Lee dataset covers 146 countries over the time period of 1950 to
2010. It looks in 5-year intervals on education attainment data in all available countries of the
world. However, it does also present knowledge about the distribution of educational
attainment across the adult population in a specific country. The estimates are constructed
using the most recent census and survey observation in each country presented in the dataset

(Barro & Lee, 2013).

Finally, The World Development Indicators covers 217 countries and 1,600 different time
series, and include a lot of the indicators going back at least 50 years in time. It comprises of
different types of measurements to give comparable statistics about global development and
poverty eradication. The database is constructed from primary data from primarily national
statistical agencies, central banks, and customer services agencies, but also other international

organizations.

The samples used in this thesis is restricted to countries where the study has been able to

match data from the SWIID to the urban agglomeration dataset of more than 300,000
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inhabitants from the World Urbanization Prospects. This due to the dependent variable being
income inequality and the main independent variables of interest being average urban
agglomeration size. Furthermore, this restricts the sample to countries which have at least one

urban agglomeration with more than or equal to 300,000 inhabitants between 1950 and 2015.

4.2 Variables

In this section three aspect of variables are discussed; the dependent variable, main
independent variables and control variables. It will be highlighted how the variables have
been derived if they are constructed from combinations of variables and from what datasets

they originate.

4.2.1 Dependent variable

Gini coefficient

The SWIID has combined comparable Gini coefficients over a 59-year time period. As
discussed previously the Gini coefficient is derived from the Lorenz curve and ranges from 0-
100. With 0 being total income equality and 100 being total income inequality. The decision
to use the Gini coefficients from the SWIID dataset was made because the coefficients are
standardized across countries. This made it possible to perform cross-country comparisons,
then if the study were to use Gini coefficients which had not been standardized across
countries. Furthermore, that would also have created less reliable estimates and therefore
given biased results. The Gini coefficient selected from the SWIID database is the Gini
coefficient that measures disposable income differences. This because it is a comparison of
living standards the thesis focuses on and to give an actual reality of how different

populations in different countries live.

4.2.2 Main independent variables

Average urban agglomeration size

The average urban agglomeration size variable is constructed using the World Urbanization

Prospect dataset on urban agglomerations above 300,000 inhabitants. From the dataset, an
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average for each five-year interval has been calculated for each individual country. The
dataset list cities which by 2018 from 1950 at some point reached a population of at least
300,000 inhabitants. The average is calculated by adding up the total inhabitants in all cities
in a set time period and country and dividing by the number of cities in the same time period.
However, for example, if a country did not have a city with 300,000 inhabitants until 1960,

this city will still be used to calculate the average in 1950.

Income

The income variable is per capita GDP (Gross domestic product) in logarithmic
transformation. It is constructed from the Penn World Table version 9.1. The variable is
calculated using expenditure-side real GDP at chained PPPs in millions of 2011$USD. This
data is collected at a five-yearly interval and divided by the total population at the same time
period. After being calculated at per capita GDP level, the sum is logarithmically transformed
and merged into the two samples. The expenditure-side real GDP at chained PPP is a better
estimate to compare living standards across countries and to get a view of the reality in the
different countries, compared to data which combines the expenditure and output side. Also,
if looking at market income, the study would be unaware of the actual amount of income
which the population received in their pockets due to differences in taxation across countries

(Feenestra et al. 2015).

Growth

The economic growth variable is the cumulative annual average per capita GDP growth rate.
It is also constructed from the Penn World Table version 9.1. The variable is calculated using
expenditure-side real GDP at chained PPPs in millions of 201 1$USD. The per capita GDP is
calculated for each individual year by dividing expenditure side GDP by total population in
that year. Using the per capita GDP for each individual year in each individual country, a
five-year cumulative average is calculated. Adding five time periods growth rates and then
dividing it by the five time periods to get the average growth rate during the five-year

interval.
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Investment

The investment variable is collected from the Penn World Table dataset version 9.1. It
measures gross capital formation as a percentage share of GDP for each country annually.
From this, every five-year period is collected to the new datasets for the study starting from

1950 to 2015.

Government expenditure

The government expenditure variable is also collected from the Penn World Table dataset
version 9.1. It measures gross government expenditure as a percentage share of GDP for each
country annually. To the new datasets, every five-year period is collected from 1950 to 2015

to construct the new datasets.

Schooling

The schooling variable is constructed using data from the Lee and Barro dataset. It looks at
the average years of secondary and tertiary schooling by the adult population in each country
at five-year intervals. The average years of secondary schooling by the adult population is
added with the average years of tertiary schooling by the adult population. The adult
population is classified as anyone over the age of 15. As it is from this age you either stay in
education or enter the workforce as mandatory schooling regulated by the law in some

countries end.

4.2.3 Control variables

In this section the control variables used in the statistical analysis are described, they are
selected as important variables that are either related with average urban agglomeration size

or is believed to be variables which also influences income inequality in the long-run.
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Poplargest is the total population of people who live in the country’s largest city. This is an
absolute measurement and is collected from the World Urbanization Prospect 2018,

constructed by the UN.

UrbIm is the total population living in cities with more than 1 million inhabitants, which has
been calculated as a percentage of the total population in a country. This variable ranges from
0 to 100. It has been collected from the World Development Indicators, which has collected
data from several databases both nationally and multilaterally to distribute it on the same

platform.

Primacy is the total population living in the largest city of the country, however as a
percentage of the total urban population of the country. This variable ranges from 0 to 100. It
has been collected from the World Development Indicators, which has collected data from
several databases both national and multinational organizations to distribute it on a joint

platform.

Poptotal is the total population in the country, seen in thousands. This variable has been
collected from the World Development Indicators which is a platform developed by the
World Bank, which is a collection of datasets and databases from national as well as

multinational organizations.

Urbrate is the population living in urban areas, as a percentage of the total population. This
variable has been collected from World Urbanization Prospects 2018. The World
Urbanization Prospect uses the definition of urban set by each individual country. The
national statistical offices who carried out the census are the deciding factor in the definition
behind urban. However, if the definition has changed between the census being carried out,

the UN has tried to adjust for this in their estimates (UN, 2018).
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The fertility variable is the fertility rate. Coal is coal rents as a percentage of GDP. Exports
are total exports as a percentage of GDP and agriculture is value added in the agricultural
sector, as a percentage of GDP. All of these variables have been collected from the World

Development Indicators derived by the World Bank.

4.3 Critical discussion of the data

As with any empirical study, there are limitations to the data used in this thesis. There are
three aspects which need to be discussed here, which may affect the overall significance of

results. The availability, the construction of variables and the collection of data.

Firstly, several of the variables in the two constructed datasets have missing values. This
means that there is not a full range of observations of all variables in all time periods. This is
due to several reasons, for example, independence year of a specific country has taken place
after 1950, or that actual collection and calculation of variables did not start until 1960. The
main dependent variable, the Gini coefficient, does therefore not consist of a full set of
observations, which can be summarised in the descriptive statistical section. The missing
observations do lead to that certain years consist of fewer countries, and that during the
statistical analysis observations are dropped as more variables are added to the models.
However, the data has been collected from sources with the most available data possible, even
though its missing observations, it would not be possible to increase the number of

observations.

Secondly, the construction of for example the Gini coefficient has been done using multi-
imputation by SWIID. Meaning that some of the Gini coefficients for certain countries are
constructed rather than observed estimates. The selection of the SWIID has been done to get
the most observations of the Gini coefficient over the longest time period possible, however,
there should be caution taken in regards to the correctness of the estimates, and should be kept

in mind when analyzing the results.
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Finally, the collection of data by for example the UN and the population division on the
average urban agglomeration size is derived from different census from for example national
statistical offices as discussed previously. However, as these offices are not independent of
the government in each country, the observations could be biased to show what the country
wants the rest of the world see of perceiving the country and this also goes for several of the

other estimates.

4.4 Descriptive statistics

Below are descriptive statistics related to the study. In table 1 observations and variables for
developed countries is presented, followed by the same information but for developing

countries in table 2.

Table I Descriptive statistics - Developed countries

Developed

Variable Definition Mean St.dev Min Max Freq. of obsv
Inequality Income inequality measued by the gini coefficient 29.5 5.7 17.3 52.8 327
AveAggSize Average agglomeration size, in terms of population (thousands) 801.8 466.9 106 2776 429
Income Per capita GDP (thousands) 19952.3  12578.1 568.1 642744 384.0
Growth Cummulative annual average per capita GDP growth rate 2.4 2.5 -12.4 11.3 350
Investment Investment share (% of GDP) 259 6.9 8.6 48.9 384
Gov Spend Goverment consumption (% of GDP) 17 6.5 33 423 384
Schooling  Average years of seconday and teritiary schooling of adult population 2.9 1.7 0.3 7.5 455

Table 1 shows the main dependent and independent variables; however, the control variables
are not included. Two observations stand out, firstly, average urban agglomeration size has a
very large standard deviation, due to the range between the minimum and maximum value.
This creates a mean which could possibly be biased upwards or downwards from the true
population. Secondly, in the developed dataset there is good comparability across
observations, with the smallest frequency of observation being the one for the Gini coefficient

at 327 and the largest the one of schooling at 455 observations.
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Table 2 Descriptive statistics - Developing countries

Developing

Variable Definition Mean St.dev  Min Max Freq. of obsv
Inequality Income inequality measued by the gini coefficient 40.3 7.4 21.4 62.3 667
AveAggSize Average agglomeration size, in terms of population (thousands) 577.2 655.8 3 7025 1247
Income Per capita GDP (thousands) 5758.4 10094.3 265.8 144340.4 1015
Growth Cummulative annual average per capita GDP growth rate 1.4 4.4 -28.2 243 919
Investment Investment share (% of GDP) 17.1 9.8 0.8 65.6 1016
Gov Spend  Goverment consumption (% of GDP) 19.5 11.5 1.5 81.5 1016
Schooling  Average years of seconday and teritiary schooling of adult population 1.5 1.5 0 7.6 1027

However, for the developing dataset, the thesis does not have the same comparability across
observations. This is especially true when comparing the frequency of observations for the
Gini coefficient with the main independent variables. However, the developing dataset does
include more countries than the developed dataset, contributing to this increasing variation.
Furthermore, also includes countries where statistical censuses only recently started taking
place on a regular basis. As mentioned before, the data collected for this study is the best
available and has been used by other authors such as Castelles-Quintana (2017). Another
stand out observation between the developed and developing dataset is the mean of the Gini
coefficient, where the mean between 1950 and 2015 in the developed countries is 29.5,
whereas in the developing countries is at 40.3. It is to be noted that the largest average urban
agglomeration size in the developing dataset is three times bigger than the largest average

urban agglomeration size in the developed.

Below shows the correlation between the variables for both developed and developing
countries. In table 3, it is worth noting is the correlation between income per capita and
average years of secondary and tertiary schooling is the most correlated of all variables in
developed countries. This relationship is to be expected as more years of schooling, would

increase an individual’s average income.

Table 3 Correlation of variables - Developed countries

Correlation of variables (Developed)
Gini AveAggSize Log (income) Growth Investment Gov spend Schooling
Gini 1

AveAggSize 0.0379 1

Log (income)  -0.1947 0.1305 1

Growth -0.0379 0.0614 -0.119 1

Investment -0.3057 0.0579 0.1482 0.3065 1

Gov spend -0.2251 -0.0147 -0.1598 -0.1979 -0.4524 1

Schooling -0.0873 0.0304 0.7212 -0.1482 -0.1594 0.0870 1
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In table 4, which looks at the correlation of variables for the developing countries, there is
also a quite strong correlation between income per capita, and average years of secondary and
tertiary schooling, however not as strong as for developed countries. Worth noting for
developing countries is that there is a quite strong correlation between income per capita and
investment as a percentage share of GDP, also a quite strong correlation between average
urban agglomeration size and income per capita. This can be seen as a population movement
to cities could lead to a change in income per capita in developing countries. The following

chapter will be about the empirical analysis and the main results of the thesis.

Table 4 Correlation of variables - Developing countries

Correlation of variables (Developing)

Gini AveAggSize Log (income) Growth Investment Gov spend Schooling

Gini 1

AveAggSize -0.0726 1

Log (income) -0.0166 0.4252 1

Growth -0.0572 0.1487 0.2283 1

Investment 0.0153 0.2509 0.4558 0.2706 1

Gov spend -0.1580 -0.2592 -0.0685 -0.2318 -0.1149 1

Schooling -0.2392 0.3461 0.5795 0.0274 0.2172 0.1212 1
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5 Empirical Analysis

As a starting point to interpret the results, two comparative graphs have been created. One for
comparing the development of average urban agglomeration size in developed and developing
countries from 1955 to 2015 (due to average urban agglomeration size being lagged one time
period). Figure 3 shows a clear advantage in average urban agglomeration size among the
developed countries, which can be observed until around 2010 where the average urban

agglomeration size between developed and developing countries equalize.

Average Urban Agglomeration Size 1955 to 2015
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Figure 3 Average urban agglomeration size from 1955 to 2015, source.: author’s
construction

However, from looking at figure 4, which is a comparison of per capita income between
developed and developing countries, there is still in 2015 a gap between the two groups of
countries. This simple illustration would indicate that the increase in average urban
agglomeration size in the developing countries, does not go hand in hand with economic
development. Which can be compared to the industrialization of the developed countries,
where the main theories of the Kuznets curve hypothesis and Lewis dual-sector model are
derived from. This provides motivation to distinguish how the relationship of average urban
agglomeration size and per capita income does affect income inequality, where the hypothesis
is that this relationship between income inequality and average urban agglomeration size is

different between developed and developing countries due to different types of development
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trajectories. To be able to answer the research question of how the relationship is different for
developed and developing countries, and what mechanism drives income inequality in the
different groups of countries, the study ran several panel data regressions with the discussed

set of main independent variables and control variables.
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Figure 4 Comparison of income per capita from 1955 to 2015, source: author’s
construction
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5.1 Main results: fixed effect model

Simple statistical analysis was used to compare the difference between developed and

developing countries. Panel data regressions were used to predict the relationship between

income inequality and average urban agglomeration size together with a set of control

variables.

Table 5 Main results- Developed countries

Relationship Between Inequality and City Size (Developed)
Dependent variable is Gini coefficient

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
AveAggsize -0.001 -0.009** -0.008* -0.009* -0.009* -0.004
(-0.002) (-0.003) (-0.005) (-0.005) (-0.006) (-0.007)
AveAggsize™2 0.0071*** 0.001** 0.001** 0.001** 0.001
(-0.001) (-0.001) (-0.001) (-0.001) (-0.001)
Log (income) 21.205 19.485 13.553 -16.410
(-23.163) (-26.981) (-31.323) (-39.1)
Log (income)*2 -2.812 -2.496 -1.741 2.052
(-2.876) (-3.413) (-3.847) (-4.845)
Growth 0.036 0.015
(-0.074) (-0.057)
Investment 0.022 -0.015
(-0.063) (-0.037)
Gov spend -0.041 0.056
(-0.089) (-0.058)
Schooling -0.515 -0.526
(-0.490) (-0.457)
Beta coefficient 30.799 34.896 -5.339 -1.758 10.994 71.792
(-2.873) (-3.151) (-44.511) (-50.436) (-60.078) (-81.485)
Year FE YES YES YES YES YES YES
Country FE NO NO NO YES YES YES
Additonal Controls NO NO NO NO NO YES
Observations 311 311 284 284 277 174
No. Of counties 33 33 33 33 33 33

Robust standard errors (clustered by country) in parentheses
#4% n<(),01, ** p<0.05, * p<0.1

Note: Additional controls include poptotal, urbrate, fertility, coal, exports and agriculture

Table 5 compares the results obtained from running regression analysis on six different

models for developed countries, whereas table 6 compares the same models but for

developing countries. As can be seen from table 5 average urban agglomeration size and its

squared variable is a driving mechanism of income inequality in developed countries, until a

set of additional controls enters in model 6. In model 1 only the relationship between income

inequality and average urban agglomeration size is captured, however as the relationship is

assumed to be nonlinear between income inequality and average urban agglomeration size,
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average urban agglomeration size squared is added in model 2. In model 2 to 5 in table 5, a
non-linear and u-shaped relationship can be detected between income inequality and average
urban agglomeration size and its squared variable. In model 3 when income and it’s squared is
added into the model, the study shows that the relationship between income inequality and
average urban agglomeration size is independent of a non-linear relationship between income
inequality and income per capita. This is also true when fixed effects are used for country-
specific conditions. Growth, investment, gov spend and schooling does not have a statistically
significant relationship to income inequality when entered in model 4. The ultimate city size
in developed countries derived from model 4 in table 5 is 3.2 million inhabitants, where the
Gini coefficient would be as close to zero as possible for a specific country. Finally, model 5
is the selected model to do comparisons between the two groups of countries. The reasons for
this are that it has more observation than model 6, and it is believed the additional controls in
model 6 makes the model more demanding then model 5. This can be further seen from the
size of the beta coefficient in model 5. In model 3 and 4, it is significantly small indicating a
small effect, whereas the value does increase in model 5, however, the independent variables

are also still statistically significant in model 5 compared to model 6.

To analyze if the relationship between income inequality and average urban agglomeration
size 1s different between developed and developing countries, the same six models are run on
the two different datasets. This is in accordance with the previous study done by Castells-
Quitana (2017), to see if a certain group of countries are driving the result in the already
tested model. In the developed dataset the study only sees statistical significance of average
urban agglomeration size on income inequality, even when adding on important main
independent variables such as years of schooling, government expenditure, investment,

economic growth rates, and income per capita.
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Table 6 Main results-Developing countries

Relationship Between Inequality and City Size (Developing)
Dependent variable is Gini coefficient

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

AveAggsize -0.001 -0.003** -0.001 -0.001 0.000 -0.001
(-0.001) (-0.002) (-0.002) (-0.002) (-0.002) (-0.003)

AveAggsize™2 0.001*** 0.001 0.001 0.001 0.001
(-0.001) -0.001 (-0.001) (-0.001) (-0.001)

Log (income) 2.839%* 2.586** 2.543%%* 5.452%%*
(-1.176) *-1.415) (-1.531) (-2.077)

Log (income)”2 -0.288 -0.210 -0.205 -1.005%*
(-0.300) (-0.372) (-0.421) (-0.605)

Growth 0.007 0.034
(-0.036) (-0.042)

Investment 0.069** 0.048*
(-0.030) (-0.026)

Gov spend -0.003 0.027
(-0.026) (-0.031)

Schooling 0.052 0.333
-0.711 (-0.689)

Beta coefficient 40.287 40.578 34.785 31.906 31.194 32.395
(-1.152) (-1.397) (-1.652) (-2.174) (-2.976) (-6.015)

Year FE YES YES YES YES YES YES
Country FE NO NO NO YES YES YES
Additonal Controls NO NO NO NO NO YES
Observations 667 667 624 624 537 418
No. Of counties 96 96 96 96 79 75

Robust standard errors (clustered by country) in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note: Additional controls include poptotal, urbrate, fertility, coal, exports and agriculture

In table 6, where the study uses the sample with developing countries, the main results are
different. This indicates that the mechanisms driving income inequality in developing
countries are not the same as in developed countries. In table 6, model 2, the study does see a
statistically significant result of average urban agglomeration size squared on income
inequality. However, when including income per capita in model 3, the study can assume that
the statistical significance seen in model 2 on average urban agglomeration size was possibly
driven by the increasing income per capita. Where income per capita then after both adding
main independent variables and control variables is statistically significance throughout the
analyzes from model 3 to 6 in table 6. Furthermore, when the investment share of GDP is
included in the regression this also shows as a mechanism that is impacting income inequality
in the long-run. The economic significance of income per capita does increase with additional
variables in the models, however, investment does decrease. To try to compare ultimate city
size with developed countries, even though there is no significance of the relationship in table

6, the study uses the estimations from model 4 to calculate the ultimate city size with the



lowest possible income inequality. Among the developing countries, it would not be able to
get close to a zero Gini coefficient, but the lowest possible would be around 31.33 and at that
point, the city size would be just over 2 million inhabitants. From interpreting the beta
coefficient in the different models, it can be observed that all the models show a strong effect
from analyzing the beta coefficient. As the larger the value of the beta coefficient the stronger
the effect of the model. Furthermore, as previously mentioned when discussing developed
countries, model 5 has been the selected model from the main results. This can also be
concluded on from the main results of the developing countries, as it is the model with not
only the greatest number of variables in combination with statistically significance but also

with a large beta coefficient with a rather small standard error.
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5.1.1 Comparison of the main result of developed and developing countries

If looking at a comparison between results of model 5 for both developed and developing

countries the following can be concluded upon:

Table 7 Comparison of main results

Comparison Developed and Developing countries
Dependent variable is Gini coefficient
Model 5.1 Model 5.2

AveAggsize -0.009* 0.000
(-0.0006) (-0.002)

AveAggsize”2 0.001%** 0.001
(-0.001) (-0.001)

Log (income) 13.553 2.545%*
(-31.323) (-1.531)

Log (income)”2 -1.741 -0.205
(-3.847) (-0.421)

Growth 0.036 0.007
(-0.074) (-0.036)

Investment 0.022 0.069%**
(-0.063) (-0.030)

Gov spend -0.041 -0.003
(-0.090) (-0.026)

Schooling -0.515 0.052
(-0.491) (-0.711)

Beta coefficient 10.994 31.194
(-60.978) (-2.976)

Year FE YES YES
Country FE YES YES
Additonal Controls NO NO
Observations 277 537
No. Of counties 33 79

Robust standard errors (clustered by country) in parentheses

X p<0.01, ** p<0.05, * p<0.1

Note: Additional controls include poptotal, urbrate, fertility, coal,
exports and agriculture

The study does not see a u-shaped relationship between income inequality and average urban
agglomeration size in developing countries, model 5.2 in table 7. However, this relationship
can be observed in developed countries, model 5.1 in table 7. Furthermore, the variables of
importance for income inequality in developing countries are from this result income per

capita and investment share of GDP. When looking at the economic differences, the study
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observes much higher coefficients in the developed countries dataset, compared to the
developing. Furthermore, even though the amount of observations for developed countries is
half of those of developing, average urban agglomeration size still has a statistical
significance. Another economical difference which is a surprising result is the effect of

schooling on income inequality in the two different sets of countries.

Assumingly, in developed countries, model 5.1 in table 7, the study sees a negative
association between the Gini coefficient and schooling, meaning that with additional years of
secondary or tertiary education, there is a decrease of 0.515 in the Gini coefficient, meaning
lower income inequality. On the other hand, developing countries show a different story,
where an extra year of secondary or tertiary schooling, leads to a 0.0523 increase in the Gini
coefficient, indicating rising income inequality. Finally, when comparing the beta coefficient
of the two groups of countries, a higher absolute value is observed in the set of developing
countries. This would indicate that the effect of the selected variables in model 5 has a
stronger effect on income inequality than for the developed countries. However, the
developed countries show still quite a strong beta coefficient if compared with the other
models seen in table 6. The difference between the two sets of countries could be due to the
difference in the amount of countries studied and therefore the amount of observations

between the two groups.

5.2 Robustness checks

To be able to conclude that average urban agglomeration size is the driving mechanism of
income inequality in developed countries, but not in developing countries, a robustness check
bringing in three different control variables, including the population in the largest city,
percentage of population living in cities with more than 1 million inhabitants and primacy, the
population living in the largest city as a share of total urban population. This is to be able to
indicate that the results are robust for developed countries and to test the possibility of income

per capita being the driving mechanism of income inequality for developing countries.
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Table 8 Robustness check -Developed countries

Robustness Check (Developed)
Dependent variable is Gini coefficient
Model 1 Model 2 Model 3 Model 4

AveAggsize -0.010* 0.014* -0.010%* -0.010%*
(-0.005) (-0.008) (-0.0006) (-0.005)
AveAggsize”2 0.001*%*%* -0.001* 0.001 *** 0.001%%**
(-0.001) (-0.001) (-0.001) (-0.001)
Log (income) 245.005 136.533 234.732 118.238
(-177.618)  (-109.474)  (-202.227) (-156.366)
Log (income)”"2 -60.218 -28.492 -57.996 -28.347
(-46.178) (-28.436) (-50.944)  (-40.330)
Log (income)”3 4.897 1.848 4.740 2.316
(-3.979) (-2.465) (-4.277) (-3.463)
Pop largest city -0.001***
(-0.001)
Pop largest city”2 0.00]**x*
(-0.001)
Urb 1m -0.090
(-0.258)
Urb 1m*2 0.001
(-0.002)
Primacy -0.698*
(-0.366)
Primacy”2 0.012%**
(-0.005)
Year FE YES YES YES YES
Country FE YES YES YES YES
Controls YES YES YES YES
Observations 277 272 252 272
No. Of counties 33 33 28 33

Robust standard errors (clustered by country) in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Note: Additional controls include poptotal, urbrate, fertility, coal, exports
and agriculture

In table 8 there is still a significant negative relationship between income inequality and
average urban agglomeration size in model 1, 3 and 4. Indicating that even when bringing in
additional variables with similar characteristics, the average urban agglomeration size does
influence income inequality in the long-run. Following the addition of population in the
largest city, there is a decrease in the significance of average urban agglomeration size, seen
in model 2. This could be due to that in a developed country the largest city derives rising
income inequality due to a rural-urban divide, but also relates to the discussion around Zipf’s
law. Furthermore, strong evidence was also found in model 4 when adding on the percentage
of people living in the largest city as the share of the total urban population, that the largest
city in developed countries does impact income inequality negatively, leading to a rise in the

Gini coefficient.



Table 9 Robustness check -Developing countries

Robustness Check (Developing)
Dependent variable is Gini coefficient
Model 1 Model 2 Model 3 Model 4

AveAggsize 0.001 -0.001 0.001 0.001
(-0.002) (-0.002) (-0.003) (-0.003)
AveAggsize”2 0.001 0.001 0.001 0.001
(-0.001) (-0.001) (-0.001) (-0.001)
Log (income) 1.425 4.569 -3.404 -0.279
(-6.841) (-6.014) (-9.439) (-7.363)
Log (income)*2 0.340 -0.785 2.737 1.418
(-3.371) (-3.084) (-4.839) (-3.626)
Log (income)”3 -0.069 0.011 -0.390 -0.233
(-0.414) (-0.396) (-0.635) (-0.446)
Pop largest city 0.001
(-0.001)
Pop largest city”2 -0.001
(-0.001)
Urb 1m 0.187
(-0.263)
Urb 1m”2 -0.002
(-0.002)
Primacy 0.008
(-0.232)
Primacy”2 -0.001
(-0.002)
Year FE YES YES YES YES
Country FE YES YES YES YES
Controls YES YES YES YES
Observations 537 524 460 524
No. Of counties 79 78 65 78

Robust standard errors (clustered by country) in parentheses
**% p<0.01, ** p<0.05, * p<0.1

Note: Additional controls include poptotal, urbrate, fertility, coal,
exports and agriculture

When the study did the same robustness check on developing countries, the study would have
assumed that income per capita would hold a significant value throughout the different
control variables, however, this was not the case. In the robustness check, income in a
quadratic term was added, to test for an n-shaped relationship between income inequality and
economic growth, to look for potential for a Kuznets wave rather than a Kuznets curve. No
statistical significance was found in any of the different models in table 9 when analyzing
developing countries. The most striking observation to emerge from the data comparison is

that in model 3 in table 9, the economic signage of nearly all variables did change. The thesis



can conclude from this observation that the percentage of the population living in cities with
more than one million inhabitants does have an association with income inequality. This does
logically make sense when considering that the majority of megacities located in developing

countries.

5.2.1 Comparison of robustness checks developed and developing countries

If the study compares the robustness check of the developed and developing countries where

the population in the largest city is set as the control variable, we can conclude the following:

Table 10 Comparison of robustness checks
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Comparison Developed and Developing countries
Dependent variable is Gini coefficient
Model 2.1 Model 2.2

AveAggsize 0.014* -0.001
(-0.008) (-0.002)
AveAggsize2 -0.001* 0.001
(-0.001) (-0.001)
Log (income) 136.533 4.569
(-109.4737) -6.014
Log (income)”2 -28.492 -0.785
(-28.436) (-3.084)
Log (income)*3 1.848 0.011
(-2.465) (-0.396)
Pop largest city -0.001*** 0.001
(-0.001) (-0.001)
Pop largest city”2  0.001*** 0.001
(-0.001) (-0.001)
Urb 1m
Urb 1m”2
Primacy
Primacy”2
Year FE YES YES
Country FE YES YES
Controls YES YES
Observations 272 524
No. Of counties 33 78

Robust standard errors (clustered by country) in parentheses
% p<0.01, ** p<0.05, * p<0.1

Note: Additional controls include poptotal, urbrate, fertility,
coal, exports and agriculture

The non-linear relationship between average urban agglomeration size and income inequality,
is different for developed and developing countries, with the economic sign of the values
being different at average urban agglomeration size and average urban agglomeration size
squared. Furthermore, as concluded before in the comparison of the two sets of countries in
the main result section, the economic significance is much greater for the developed countries
than in developing countries. In conclusion, the robustness check holds for the developed

countries but does not hold for the developing countries.



5.3 Endogeneity issue

To be able to conclude that there is a strong association between average urban agglomeration
size and income inequality or even a possibility of causation in developed countries the study
must consider the possibility of an endogeneity issue. Meaning that the increase of average
urban agglomeration size does not only affect income inequality, but that income inequality
does also affect the average urban agglomeration size. The possible issue has to some extent
already been addressed, when all variables on the right-hand side of the equation (1) have

been lagged in one time period.

Table 11 Instrumental variable estimations- Developed countries

Instrumental variable estimations (Developed)
Dependent variable is Gini coefficient
Model 1 (FD) Model 2 (FD-1V) Model 3 (FD-1V)

AAveAggsize -0.010%** -0.012%* -0.009*
(-0.004) (-0.005) (-0.005)

AAveAggsize"2 0.001*** 0.001%* 0.001**
(-0.001) (-0.001) (-0.001)
ALog (income) 229.726%** 231.862%* 203.680 **
(-79.430) (-101.589) (-103.568)
ALog (income)”2 -54.556%** -58.292 ** -51.762%%*
(-19.827) (-25.586) (-26.238)
ALog (income)"3 4.244%** 4.758%** 4.245%*
(-1.671) (-2.138) (-2.205)
Year FE YES YES YES
Country FE YES YES YES
Controls YES YES YES
Observations 244.000 239.000 230.000
No. Of counties 33.000 33.000 33.000
AP first-stage F-stat P-value 0.0000; 0.0000  0.0000; 0.0000
Kleibergen-Paap F-stat 79.350 50.310
Kleibergen-Paap LM-stat 62.16%** 57.71%**
Hansen J stat P-value 0.375 0.696

Robust standard errors (clustered by country) in parentheses
*#% p<0.01, ** p<0.05, * p<0.1
Note: Controls include Growth, Investment, Gov spend and schooling

However, endogeneity can arise due to omitted or unobserved variables when confounding
independent variable, but also possibly dependent variables. To solve for this possibility, the
study firstly ran a first-difference estimation, and then a first-difference instrumental variables

estimation, with two sets of different instruments.



The first-difference result for developed countries, which can be seen in table 11, model 1,
shows great statistical significance to all variables in the model. First-differences is important
to use in panel data as every country has its own specific unobserved effects, and there is not
a common intercept for all countries, if assuming the intercept is the same, the result becomes
biased and inconsistent. However, there is also the possibility of reverse causality leads to
bias estimates of the results. In model 2, the instrument is a second lagged level and third
lagged level of average urban agglomeration size, meaning 10- and 15-years lags. In model 3,
there is a third and fourth lagged level of average urban agglomeration size, meaning 15-and-
20-year lags. What stands out in table 11, is that most of the variables increased in
significance both statistically and economically when running first differences, and adding on
an instrumental variable to control for possible endogeneity. This shows that the first
difference instrumental variable estimator confirms our main results that average urban
agglomeration size is strongly associated with income inequality, and that it is the size of the
urban agglomeration that affects income inequality and not the other way around in developed

countries.

Table 12 Instrumental variable estimation- Developing countries

Instrumental variable estimations (Developing)
Dependent variable is Gini coefficient
Model 1 (FD) Model 2 (FD-1V) Model 3 (FD-1V)

AAveAggsize 0.002 -0.001 -0.001

(-0.001) (-0.002) (-0.002)
AAveAggsize*2 -0.001 0.001 0.001

(-0.001) (-0.001) (-0.001)
ALog (income) 5.282 4.777 4.646

(-3.298) (-2.929) (-2.905)
ALog (income)”*2 -1.201 -0.626 -0.562

(-1.624) -1.473 (-1.460)
ALog (income)”*3 0.112 -0.015 -0.022

(-0.197) (-0.186) (-0.184)
Year FE YES YES YES
Controls YES YES YES
Observations 453.000 453.000 444.000
No. Of counties 79.000 79.000 79.000
AP first-stage F-stat P-value 0.0000; 0.0000  0.0000; 0.0000
Kleibergen-Paap F-stat 79.620 45910
Kleibergen-Paap LM-stat 81.23%** 64.7%**
Hansen J stat P-value 0.672 0.705

Robust standard errors (clustered by country) in parentheses
**¥ p<0.01, ** p<0.05, * p<0.1
Note: Controls include Growth, Investment, Gov spend and schooling
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From the data presented in table 12, the study shows that the results for the developing
countries first difference estimations and then first difference instrumental variable
estimations are not the same. This was to be expected from the estimations in the main result
section and robustness check. The assumption here would be that income per capita would
hold as statistically significant through the endogeneity estimator which it did not. When
adding on income per capita to the power of three, to assume an n-shaped relationship
between income per capita and income inequality, the statically significance found in the
main result, disappear. There is no evidence that there is a strong non-linear relationship in
developing countries between average urban agglomeration size and income inequality, but
neither one for income per capita and income inequality in the long-run. To be able to
understand the developing countries mechanism for income inequality, the next section moves

on to discuss the results from splitting the developing countries into regional sub-groups.

5.4 Further extension

In table 13 the developing countries have been divided into four continent groups, which are
Africa, America, Asia and Europe (classified by geographic location). This to understand
further if there are differences between continents in the mechanism that is driving changes in

income inequality.

Table 13 Further extension estimations
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Relationship Between Inequality and City Size (Developing)
Dependent variable is Gini coefficient

Africa America Asia Europe

AveAggsize 0.009 -0.002 0.001 0 .064%***
(-0.008) (-0.004) (-0.005) (-0.018)

AveAggsize"2 -0.001 -0.001 0.001 0.001
(-0.001) (-0.001) (-0.001) (-0.001)

Log (income) -6.857 2.340 4.481 123.112%**
(-13.609) (-2.546) (-18.650) (-32.936)

Log (income)”"2 -1.198 -0.084 -0.510 -16.606 ***
(-1.846) (-0.724) (-2.540) (-4.458)

Growth 0.001 0.035 -0.005 -0.061***
(-0.058) (-0.108) (-0.043) (-0.013)

Investment 0.001 0.053 0.077* -0.111%*
(-0.031) (-0.0406) (-0.041) (-0.064)

Gov spend -0.055 0.110 0.007 -0.117%%*
(-0.034) (-0.072) (-0.037) (-0.017)

Schooling 0.616 -0.488 -1.012 -2.616%**
(-0.908) (-0.591) (-1.207) (-0.562)

Year FE YES YES YES YES
Country FE YES YES YES YES
Additonal Controls NO NO NO NO
Observations 167.000 158.000 193.000 19.000
No. Of counties 27.000 20.000 27.000 5.000

Robust standard errors (clustered by country) in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note: Additional controls include poptotal, urbrate, fertility, coal, exports and agriculture

From table 13 the study can conclude on the following results: Europe is the main driving
region of the statistically significant results, even though being the lowest number of countries
and therefore the lowest number of observations. There is a statistically significant investment
coefficient for Asia, which is to be expected due to the inflow and outflow of foreign direct
investment since the 1980s. However, no significance was found for neither Africa nor
America. This indicates that there are other variables that could be the mechanism driving
changes in income inequality in these country groups. Taken together, the results show that
there is an association between average urban agglomeration size and income inequality in
developed countries, however, that this does not hold for the developing countries. The result
in this chapter, therefore, indicates that there are different driving mechanisms for developed
and developing countries, therefore, the next section moves on to discuss the results in

relation to previous studies in the same area to analyze further where the difference could be.
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5.5 Discussion

As mentioned in the literature review Castells-Quitana (2017) found a u-shaped relationship
between average urban agglomeration size and income inequality, which indicated that
income inequality first fell with urban agglomeration size and then rose. However, very little
of the previous studies focused on the difference between countries and did rather look at
cities within a country or a panel of mixed countries. The present study was designed to
determine the difference between developed and developing countries and their relationship
between income inequality and average urban agglomeration size. The most important finding
was that developed countries were driving the statistical significance of the results in Castells-
Quitana (2017) study. When splitting the two groups of countries, developing countries
showed very little association between average urban agglomeration size and income
inequality, and when adding on first difference and instrumental variable estimations very
little association between income per capita and income inequality was found for developing
countries. Comparison of the findings with those of other studies confirms that when looking
at developed countries, such as the United States, which Fallah and Partdige (2007) studied,
indicated that there should be a strong association between average urban agglomeration size
and income inequality. However, the outcome that developing countries do not have this
association is contrary to finding by Castells-Quitana (2017) but is also contrary to the recent
study done by Sulemana et al. (2019) looking at Sub-Saharan Africa. The findings that none

of the variables for developing countries are significant is rather disappointing.

A possible explanation for this result is that there are other variables that are important in
developing countries, this could potentially include the type of governance and foreign direct
investment share of GDP. However, these results are also likely to be related to the different
stages of development and the different time periods they have occurred in. As Jedwab &
Vollrath (2019) have indicated urbanization without growth is occurring today, which has not
been observed during the industrialization of the developed countries in the past. This has also
been previously observed by Fay and Opal (2000). A notion of causation is due here due to
the scarcity of the data but also as it has tried to control for country differences and time
differences, there could be unobserved aspects affecting the results. These findings may help

us understand the reasons for urbanization happening without growth, but also the different
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development trajectories countries take today compared to in the past. Furthermore, some of
the issues emerging from these findings relate specifically to how to consider sustainable city
development in developed countries in the future with rising income inequality on a national
level in mind. The last chapter will conclude and give some final remarks to the findings of

the thesis.
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6 Conclusion and Final Remarks

The aim of the thesis is to examine the relationship between income inequality and average
urban agglomeration size and to further qualify this relationship with respect to developed and
developing countries. The second aim was to understand what mechanism other than average
urban agglomeration size could be driving changes in income inequality in developed and
developing countries. Through panel data regressions with fixed effects, the study looked at
several different models for both developed and developing countries, with different control
variables to estimate the relationship between average urban agglomeration size and income
inequality. One of the more significant findings to emerge from this study was that average
urban agglomeration size does have a strong association with income inequality in developed
countries, however, this relationship between average urban agglomeration size and income
inequality does not hold for developing countries. This indicates that urbanization as a policy
process could be used to enhance economic growth without the risk of increasing income

inequality in developing countries.

The findings of this research provide insight into the development trajectory that developing
countries are experiencing is not exactly the same as those that have occurred in the
developed countries. Therefore, the main hypothesis to why the results are different in
developed and developing countries is the one of that the industrialization which happened in
the developed countries happened without increasing globalization and an increasing service
sector which can be observed in the developing countries today. This hypothesis is in line
with the findings done by Yorukoglo (2002) that improved technology and increased service
sector today make cities wider, and this leads to decreasing income inequality. Furthermore,
these findings have significant policy implications for using urbanization not being an
effective policy tool to increase economic growth and development, but also to sustain long-
term economic growth at the expense of more unequal societies. However, if the policy is
suitable for developing countries the study is unable to conclude on, and that it should
proceed with caution. The most important limitation in the study lies in that is has been
unable to conclude on what the driving mechanism of income inequality is in the developing
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countries. The study has opened a window which shows that income per capita could be
important for the development trajectory of developing countries to explain the future
development of income inequality. However, the findings are unable to explain how this
relates to the phenomena of that more and more people live in cities in developing countries.
In spite of its limitations, the study certainly adds to our understanding of the relationship
between average urban agglomeration size and income inequality in different types of
countries. The question raised by this study is what does affect income inequality in
developing countries? And how will the increasing amount of people living in cities in
developing countries affect income per capita and long-run income inequality? However,
further work is also needed to be done to establish a strong causal effect between income
inequality and average urban agglomeration size in developed countries. Also, further
research should be carried out to establish if the relationship is different regionally between

all type of countries, not just a region split of developing countries, to understand if a certain

continent is driving results also for the developed countries. If true, further research should be

carried out to establish what is particular about that region compared to other regions in the
world. The findings of this study suggest caution to policymakers and government officials
when considering a push or pull strategy for populations towards cities to increase economic
growth. This suggestion is in line with Agenda 2030, focusing on reduced inequalities and
sustainable cities. To be able to reach sustainable development both in developed and
developing countries, policymakers need to consider what vision they see for peoples’ living
situation to not only to increase equality, but also to have sustained economic prospects and

improving living standards.
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Appendix A

Developing Countries

Albania
Algeria
Angola
Argentina
Armenia
Azerbaijan
Bangladesh
Belarus
Bolivia
Brazil
Burkina-Faso
Burundi
Cambodia
Cameroon
Central Africa
Chad

Chile

China
Colombia
Costa Rica
Cote d’Ivoire
Djibouti

Dominican Republic

Ecuador

El Salvador
Ethiopia
Gambia
Georgia
Ghana
Guatemala
Guinea
Guinea-Bissau
Haiti
Honduras
Hong-Kong
India
Indonesia
Iran

Israel
Jamaica
Jordan
Kazakhstan
Kenya
Kyrgyzstan
Laos
Lebanon
Macedonia
Madagascar

Malawi
Malaysia
Mali
Mauritania
Moldova
Mongolia
Morocco
Mozambique
Myanmar
Namibia
Nepal
Nicaragua
Niger
Nigeria
Pakistan
Panama
Paraguay
Peru
Philippines
Qatar
Russia
Rwanda
Senegal
Serbia
Sierra Leone
Singapore
South Africa
Sri Lanka
Sudan
Syria
Taiwan
Tajikistan
Tanzania
Thailand

Developed Countries

Australia
Austria
Belgium
Bulgaria
Canada
Croatia
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland

Italy

Japan
Republic of Korea
Latvia
Lithuania
Mexico
Netherlands
New Zeeland
Norway
Poland
Portugal
Romania
Slovakia
Slovenia
Spain
Sweden
Switzerland
Turkey
United Kingdom

Trinidad & Tobago United States

Tunisia

Turkmenistan

Uganda
Ukraine
Uruguay
Uzbekistan
Venezuela
Vietnam
Yemen
Zambia
Zimbabwe
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