
l 
l 

, I 
• I 

I 

.l 

I 

-I 

J 

-1 

I 

Strathmore 
UNIVERSITY 

URBANIZATION AND ECONOMIC GROWTH: 
A CASE OF BRAZILIAN CITIES 

MOIN MARILYN CHEPTEKEI 

102239 

Submitted in partial fulfilment of the requirements for the degree of Bachelor of 

Business Science in Financial Economics at Strathmore University 

Strathmore Institute of Mathematical Sciences 

Strathmore University 

Nairobi1 Kenya 

February~ 2021 

This Research Project is available for Library use on the understanding that it is 

copyright material and that no quotation :from the Research Pl'oject n1ay be 

published without proper acknowledgement. 



. I 

I 

.l 

. 1 

. I 

.I 

I 

J 
.J 

DECLARATION 

I declare that this work has not been previously submitted and approved for the 

award of a degree by this or any other Unive1·sity. To the best of my knowledge and 

belief, the Resecu·ch PI·oject contains no material previously published or written by 

another person except where due reference is made in the Research Project itself. 

© No part of this Research Project may be reproduced without the permission of the 

author and Strathmore University 

... M/':'!:1. ':-!~~---··q._. ____ ~~-~~~---·················· [Name of Candidate] 

..... ~: .................................................. [Signature] 

. ., ... I.~~~ ... B-.<?.~.~~~r ..... b~:-:: .1 ................. [Date] 

This Research Project has been submitted for examination \Vith my approval as the 

Supervisor . 

... ... t§.WJ®:~-f\:1.1J.0.J?J ........... (Name of Supervisor] 

........... t::'!.~: ......... ." .................................. [Signature] 

............ /.~-~!?!:.?.~./ .. ·~ .................. [DateJ 

Strathmore Institute of Mathematical Sciences 

Strathmore University 

ii 



l 

: I 

. , 

' J 

l 
I 

.I 

J 
J 
J 

J 

Table of Contents 

.List oj'Tables ·····-···················-······-···········-···-···········-······························································· iv 

List C?.fFigzrres .............................................................................. .............................................. v 

Abstract: ...................................................................... : ............................................................. vi 

CHAPTER ONE: INTRODUCTION ......................... .............. ...................... ............................ I 

1.1 Background of the Study ................................................................................................. 1 

1.2 Problem Statentent ........................................................................................................... 6 

1.3 Research Objectives--------------------------------------------------------------------------------------·················· 7 

1.4 Significance ofthe Research ......... ........ ......... ....... ... ............................. ...... .. .. .... ... ......... 8 

CH.APT'ER TWO: Ll1'ERATURE REVJETif/ ............................................................................... .9 

2.1 Theoretical Literature Review .. .............. .... .......... ...... ................ ..................................... 9 
21.1 Urbanization TI1eories ..... -------------------------------- ...................................... __ ................. 9 
2.1.2 Theoretical Linkages between Urbanization and Economic Growth ........ ............. 13 

2.2 Empirical Literature review .............. .... ....................... .. .. .............................................. 15 

CHAPTER THREE: RESEARCH METHODOLOGY ............ .,., ............................................. l9 

3.1 Research design ........................................................................................ ......... ...... ...... 19 

3.2 Population and Sampling ............................................................................................... 19 

3.3 Data collection ............................................................................................................... 19 

3.4 Data Analysis ................................................................................................................. 20 
3 . .4.1 Unit root tests ........................................................................................ ____ ............ 21 
3.4.2 Fixed Effects Model .................... .... ... ..................... ........... ......... ... ..................... 21 
3.4.3 Random Effects Models ............ .... ..... .... ........ .. .. .. ....... .. ...... .... .... ... .. .... ...... ......... 22 
3.4.4 The Hausman Test. .................................... ............... ... .................... .... ................ 23 
3.4.5 Dynamic Panel VAR ........................................................................................... 23 

CHAPTER 4: RESULTS AND DISCUSSION ......................................................................... 25 

4.1 Descriptive Statistics .... .. .... .... .. .......... .. ............ ... ................. ...... ...... .. ... ........ ............ .... 25 

4.2 Regression results ........... ... .............................................. ................ ........................ .. .. ... 26 
4.2.1 Static model estimation and results .. .... ....... ..... ............... .... ... ................... ............. 27 
4.2.2 Dynamic model estimation and results ................................................................ 29 

CHAPTER 5: CONCLUSION & RECOlvfMENDATIONS. ......... ............................................ 33 

5.1 Conclusion ................... ........... ..... ....... .................... ... .. ...... ......... ....... ...... ...... ................ 33 

5.2 Limitations ..................................................................................................................... 34 

5.3 Policy recommendations ................................................................................................ 34 

5. 4 Further research ......... ...... .. ......................................................................... ................... 34 

Bibliography ................................... ..... .... ........... ...................... ..... .............................. ............ 35 

iii 



.I 

I 
_j 

J 
__j 

List of Tables 
Table 1 Variables to be considered in the models ............. .............. .... ............... ....... .. ............ 20 

Table 2 Mean of all variables by state ............................................. ...... .. .......... ....... .. ........ ... .. 25 

Table 3 Summruy statistics of all variables ___________________________ __________ _______ ___________________ __ ______ ______ 25 

Table 4 Regression results from the Random Effects model .... .... ...... ..... ... .. ..... ..... ......... .. ..... 28 

Table 5 Dynamic Panel Data Regressions ........................................................... ... .... ..... ........ 31 

iv 



I 
, I 

" I 

J 

~ I 

I 

.. 1 

.l 
J 

__I 

.. J 

_] 

j 

List of Figures 
Figure l)Percentage of population living in urban area in the 1960s ..... ...... .... ... ............ ........ .. 1 

Figure 2) Percentage of population living in urban area in2017 ,,,, , , .. ,, ... .. ......... ... ,, .... , . 2 

Figure 3) Projections of combined GDP from top 600 cities·-----------------------------·---------·-·· ········· 3 

Figure 4)Rates ofUrban Primacy in the Latin American Region ...... ... ... ......... .................. ... ... 5 

Figure 5)Percentage of urban population in the United States, Brazil, China and European 

Union ....................... ...... .... .... ....... .... .... .. .................................. .......................... .. ........... ........ .. 6 

Figure 6) Variables trend over time ......................................................................................... 26 

v 



l 

''] 

I 
. 1 

l 

I 

. J 

. J 

J 

. J 

J 
j 

Abstract 
The nexus between urbanization and economic gruwth is one that has caught the attention of 
many as global population numbers continue to rise. The two variables, especially in the 
conte>..'i of a country, can either enhance or deter growth. The study aims to analyse the 
relationship bet\'veen the 1:\-vo variables in Brazilian cities and how their contribution to GDP 
tnay vruy with urbanization and other factors that contribute to agglomerate economies within 
the cities. The analysis uses panel data from 5 Brazilian cities ranging from 1999-2015 and 
makes use of analysis techniques such as Fixed Effects and Random Effects Model, and the 
Hausman test to verify the appropriate modeL A Dynamic Panel Data Estimation is also carried 
out to incorporate adjustment effects in the dependent variable. Variables such as Gross 
Domestic Product of the country and the cities, the urbanization levels and agglomeration 
factors shall be captured to assess the relationship they may have with the economic growth of 
the country. 
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CHAPTER ONE: INTRODUCTION 

1.1 Background of the Study 

There has been a rapid increase in urbanization globally over the past 70 years. With 55% of 

the world's population residing in urban areas (4.2 billion in urban areas versus 3.4 billion in 

mral) compared to 30% in the 1950s as shown in Figure 1 and Figure 2. This is expected to 

grow to 68% by 2050, driven by an increase in overall population and increased number of 

people residing in urban areas (United Nations, 2019). However, the increase in population is 

not uniform as most of the increase may be attributed to a small number of countries, of which 

Africa is expected to be the major contributor, followed second by Asia (United Nations, 2017). 

The World Urbanization Prospects (2018) highlights countries that host half of the world's 

:~ :!:-t\::::UFQafi bovti:iati~k with :China b~ing the largest (837 milli~"n). followed· by India ( 461 million). . 

. . :·· ·:·whiie ~n~trlfutt\!t'Ili~.e (C~i!irii~ [.!lDJtns~-tt: ®ifirll.n<e f!Irnn!iiredH Stlililtr!ES· olf ~liifcii;; :~~; H~Bfiail, ~iillpa~ ~~d 
the Russian federation. 

Share of people living in urban areas, 1961 

.· 

I ' . , t •• ' , • ; 

~0% 10% 23% ~ ~ .. -• ~. -~ 10-)6 2m% 00% 100% 
L _ ___. • ~ 

Figure l)Perce1ltage ofjJopulatiim livi1lg in urban area in the 1960s. Showing geographical coverage.fi·om 
global to regional ji'om United Nations (2018). Source: Ritchie (2018)- "Urbanization". Published online at 
OmWorldlnData.org. Retrievedft-om: https://ourworldindata.oniurbanization. 
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Share of people living in urban areas, 2017 -

.-

No data 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
' ===t - __L-

Figure 2) Percentage of population living in urba11 area in 2017. Showing geographical coverage frorn global 
to regional from United Nations (2018). Source: Ritchie (2018)- "Urbanization". Published online at 
OurWorldlnData.org. Retrieved from: https://oww orldindata.org/urbanization. 

The prospects further highlight least developed countries as having a higher urban proportion 

annual average rate of change in 2015-2020 with 3.9%, followed by less developed regions 

with 2.9% and more developed regions with 0.5%. It also indicates the geographic proportion 

of the population in cities. Large cities with inhabitants of5 to 10 million has doubled from 21 

in the 1990s to 48 in 2018 and is estimated to grow to 66 by 2030 and house an approximate 

of 9% of the global urban population. While megacities have tripled from I 0 in 1990 to 33 in 

2018 and account for 13% of the world's urban population, with more than two-thirds being 

located in the developing regions. 

It is implied that urbanization process is associated with the economic growth when looking at 

the global pattern (Chen M, 2014). This may be attributed to the mega-cities that have higher 

incomes and productivity levels that also attract populations due to jobs and wealth-creation. 

Moreover, mega-cities take advantage of the economies of scale and agglomeration that allow 

a conducive environment for businesses to grow (Daniels, 2004). However, the1·e is a disparity 

between mega-cities socially and economically. The 'rich' mega-cities profit from the 

inclusion in global socio-economic and political networks that allows production and service 

centres in the global market. While 'poor' megacities are an absorption pool to those migrating 

from rural areas with a majority of the population living below the poverty line (Kraas, 2007). 

In many cities, the proportion of "urban poor" is between 30% and 60%, while in others it is 
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higher: in Addis Ababa (79%), in Luanda (70%) and Calcutta (67%) (Daniels, 2004). The 

''urban poor" characteristic tends to be common in countries in the Southern hemisphere or 

developing countries. According to Daniels (2004) .• people move to cities in search ofwealth 

and job opportunities but in several cases labour supply in developing economies is usually 

greater than that demanded. This results in an increase in the informal sector as people search 

for jobs and is evident as the infonnal employment sector in Africa ranges from 54% to 3% or 

less in high income countries. Additionally, rapid growth of cities in the developing countries 

and the southem hemisphere are financially constrained to improve urban infrastructure to 

accommodate the growing urban areas (UN Habitat, 2015). 

In terms of economic growth, large cities have been seen to conttibute more to the country 's 

GDP than others. In Latin America, the top ten cities in the region generate 30% of GDP, in 

China the top ten cities cont:tibute 20% of GDP, while in India it is estimated that large cities 

will contribute 50% ofGDP by 2025 (Cadena, Dobb, & Remes, 2012). According to McKinsey 

Global Institute (20 11) 600 urban centres generate 60 per cent of global GDP and estimate 600 

cities to generate 60 per cent of GDP by 2025, but not the same cities. Of the 600, the 380 

developed regions accounted for 50 per cent of global GDP in 2007 with more than 20 per cent 

coming from 190 North American cities alone. The 220 largest cities in developing regions 

contributed another 1 0 percent which include the cities from China generating 4 percent and 

Latin America's largest cities contributing 4 percent. They expect 136 new countries to enter 

the top 600 all of the from developing regions such as China, India and Latin America. The 

projections for the contribution by the top 600 cities are as illustrated below in Figure 3. 

The City 600's fast growth is fueled by both GOP 
per capita and population growth 

GDP 1 

$trillion 

Share 
of world 
% 

2007 

54 

2025 

58 

Population 
Mtllion 

Share 
of world 
% 

~ 
1,965 

1,484 

2007 2025 

22 25 

e Compound annual 
growth rate, 
2007- 25 {~o ) 

Per capita GOP, 
Sthousand 

2007 2025 

Figure 3) Projections of combined GDP ji·om top 600 cities. (McKinsey Global Institute, 2011 ) . 
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Taking into consideration that there is no "one size fits all" in terms of urbanization and the 

growth of cities, depending on where they are positioned to take advantage of the economic 

environment, some cities will continue to grow as others decline. Cadena (2012) highlights 

how in the United States, cities well positioned for industrialization led to the rise of the Iron 

Belt cities b~1t t~1med to what is referred to as the Rust Belt after transitioning to a service 

economy. However, others have mitigated this by diversifYing their industries and strategies to 

cater to a wider range of the population and services. Compared to developing regions who are 

still in different stages of development but can learn to manage the rapid urbanization from 

developed countries. 

One of the characteristics of urbanization in developing countries is urban primacy. Urban 

primacy as defined by Mark Jefferson is a city which has accommodated a population more 

than twice of that of the second largest city of the country (Faraji, Qingping, Valinoori, & 

Komijani, 2016). It indicates to what extent economic development or activities are 

concentrated in in a few cities. However, urban primacy is not only in developing countries, 

but was present in developed European cities like London and Paris in the 19th century . 

Moreover, urban primacy is not present in all developing nations like China and India (Faraji? 

Qi£koping, Valinoori, & Komijani, 20 16). Studies show that countries in Latin America have 

had higher rates of urban primacy compared to other developing regions as measured by the 

index of primacy. This index is calculated by the division of the population of the largest 

national city to that of the second largest city (Short & Kim, 2010). Examples ofthis include 

Lima, the capital of Costa Rica, Panama, Guatemala and the Dominican Republic. Lima was 

in 1940 8 times, and in 2000 10 times greater than the second largest city in Pen1's Arkupya. 

While in 2012 Lima had 25% of the country's population of 30 million (Faraji, Qingping, 

Valinoori, & Komijani, 2016). Latin America's rapid population growth was among the highest 

in the middle of the 20th century with an annual growth of 2.8% in th~ 1960s. This slowed 

do\vn in the 1970s as a result of a decline in fertility but the population continued to expand 

(Population Reference Bureau , 2003). However urban growth continues to expand as a result 

of rural to urban migration. 

Even though countries in Latin America have high urban primacy, countries like Brazil and 

Columbia seem to have the lowest urban primacy index amongst the Latin America countries 

(Faraji, Qingping, Valinoori, & Komijani, 2016) as exhibited in Figure 4. This would seem 

reasonable as some countries may not need more than one large city due to the land mass area. 

4 



l 

.l 

-I 

_l 

However, Brazil's uniqueness in this situation may follow the world-wide pattern where 

countries with large areas exhibit little to no primacy (Browning, 1989). 

100 

80 

60 

40 

20 

0 

• LAC country 

Figure 4)Rates of Urha11 Pl"imacy ill the Latin Ame1·icatz Region. Source: Reprinted jimn Raising the bar for 
productive cities in Latin America and the Caribbean (World Bank Group, 2018). 

Taking a closer look at Brazil, the most populous countty in Latin Ame1ica, with a population 

of212 million (approximately 32% of the Latin America population) and largest land area of 

8.5 million square kilometres, making it the fifth largest country in the world and sixth most 

populous in the world. Brazil's declining population growth is a result of decrease in births per 

woman from an average of 6 births per woman in the 1950s to 1. 75 births per woman in 2018 

(World Population Review , 2020). The countty has two megacities, Sao Paulo and Rio de 

Janeiro, with an estimated population of 22 million and 13 million respectively (World 

Population Review , 2020) . The country follows the high consistent rates of urbanization in 

Latin America with approximately 80% of the population living in urban areas by 2016 and 

was more urbanized than the United States of America, China and India (Ritchie & Roser, 

Urbanisation, 2020). Brazilian cities have among the highest population densities, 92.75%, 

above the global median. High densities come with negative effects of congestion that can deter 

productivity but may also allow for positive agglomeration economies as suggested by 

evidence (Ferreira & Roberts, 2018). According to Ferreira (2018) based on night-time lights, 

out of 10 cities with the highest economic outputs in the Latin America and Caribbean regions, 

5 are Brazilian cities. However, the country's productivity still lags behind the global frontier 

and has high productivity dispersion across urban areas and high skill inequalities that lead to 

large disparities in income which may be as a result of high-skilled individuals residing in large 

cities. 

5 
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This may lead to widening productivity gaps amongst the cities and resulting in lower 

contribution to the national productivity ofthe country. Moreover, governing bodies may be 

biased to aid in developing larger cities due to the potential for higher productivity compared 

to smaller or medium sized cities. Considering the complexity in the multi city agglomerations 

in Brazil, focusing on developing the different cities in their different specializations may 

benefit the country in light of their lag behind the global productivity frontier (Ferreira & 

Roberts, 20 18). In light of the low urban primacy an1ongst other Latin American countries and 

being a developing economy, Brazil has experienced rapid urbanization growth compared to 

other large developed economies (Figure 5). Other large developed economies such as the 

United States had gradual mbanization accompanied by a relatively high gross domestic 

prorlut.'t to foster smooth growth and achieve a more spread-out economic activity (Henderson 

V. , Urbanisation in Developing Countries, 2002). 

100% 

90% 

80% 

70% 

60% 

SO% 

40% 

30% 

20% 

10% 

0% 

1960 1970 1980 

I 
Europe & J 

Cent ral Asia 

1990 

Brazil 

2000 2010 

-.-Brazil -e-United states of America .__China -.-Europe & Central Asia 

Figure 5)Percentttge ofurbtm population in the United St(l/e.s, Brttzil, Cltintt ami Eumpetm Unio, , Source: 
The World Bcmk (United Nations, 2017) 

l.l Problem Statement 
There are high global urbanization projections, 68% by 2050 (United Nations, 2019), with the 

highest urbanization rates being in developing regions. This could be as a result of pull factors 

such as employment, better institutions or facilities or more opportunities for individuals in 

cities. As firms cluster in these cities due to factors such as accessibility to the demand pool 

and complimentmy facilities, they are able to enjoy economies of scale. These agglomerate 
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economies in cities has been seen to have a positive effect on economic growth (Nguyen & 

Nguyen , 20 18), but up to a certain extent 

Problems facing developing economies involves rapid urbanisation that does not a.Uov .. , time 

for planning or financing the expansion of cities. This results in a strain on resources such as 

housing and proper distribution of clean water and sewage facilities, congestion and air 

pollution amongst others. 

Chen et.aL (2014) found a positive correlation between urbanisation and economic growth at 

a global level but also show significant evidence of no correlation between urbanisation speed 

and economic growth. Brulhart & Sbergami (2009) agree with this, but on the aspect of 

agglomeration economies boosting economic growth but up to a certain extent when loobng 

at the link between spatial concentration, urbanization and economic growth across countries. 

Delving deeper, Frick & Rodriguez-Pose (2017) looked at the link between city size and 

economic growth and their results show that grov.1h is context dependent as different levels of 

urbanisation enhance growth in different sized countries. However, Henderson (2003) points 

out that growth was negative while rapid urbanization took place but rather the form in which 

mbanisation manifests itself is what would drive productivity growth. 

However, not a lot of studies have been done to analyse how the cities and their sectoral 

composition affect growth. Therefore, this paper attempts to examine the existence of sectoral 

development of cities in Brazil by analysing the relationship between urbanization rates of 

cities .and their contribution to GDP. Additionally, to see what factors may contribute to the 

disparity in the different cities . 

1.3 Research Objectives 
To analyse the impact of urbanization on economic growth, the following shall be canied out 

for the different cities in the country: 

L Analyse the relationship between urbanization and economic growth. 

2. Assess whether there are significant moderating effects from Gross Added Values of 

different Sectors, literacy levels, minimum wage levels, years of schooling, people 

belonging to an urban labour union and economically active persons on the relationship 

between urbanization and economic growth 
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1.4 Significance of the Research 
The relevance of the research is to study the impact that urbanization has on economic grmvth, 

especially on a city leveL This is because cities have been known to be the drivers or engines 

of economic growth_ In Brazil, a city like Sao Paulo contributes 10.6% of the total GDP~ seven 

municipalities have contributed 25 % of the national GDP compared to 1,324 municipalities 

that contributed as low as 1% to the country's GDP as per 2017 (Souza, 2019). 

However, this may lead to higher percentage of the population migrating to cities like Sao 

Paulo, looking tor better opportunities, but may later result in adverse aftermaths such as 

congestion and inadequate infrastructure to support the rapid increase in population. 

Therefore., in identi:tying the impact of urbanization on economic growth and identi:tying what 

attributes of agglomeration may drive growth, cities may be able to plan adequately for growth 

in terms of urban infrastructure and networks that can improve productivity and the quality of 

life of its inhabitants. Moreover, in analysing the gro\vth rates and sectoral composition of 

cities, we may also identify the inequalities between the cities and the origin of the inequalities. 

This may inform policy makers on areas that require more funding or investment~ identify areas 

for further research and possibly highlight unique drivers of growth in the different cities . 

8 
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CHAPTER TWO: LITERATURE REVIEW 

2.1 Theoretical Lite1·ature Review 

2.1.1 Urbanization Theo1·ies 
Urbanization is no novel revelation, but what is new is the rapid rates of urbanization globally, 

especially in the developing countries. Urbanisation theories have evolved over time and tend 

to intertwine concepts regarding industrialization. globalisation and cities. In the preeindustrial 

era, a movement from the hunter and gatherers lifestyle in the Neolithic populatio.n, to 

utilization of :inventions and tools to better fanning practices resulted in aggregation of people 

in towns who did not grow their own food (Davis K. , 1995). This attests to the theory of self­

generated urbanisation that requires two separate conditions: i) the generation of surplus 

products that sustain people in non-agricultural activities ( Childe, 1950) and ii) the 

achievement of a social level development that allows large communities to be capable of 

successfully working alone (Lam pard, 1961 ). However, Davis ( 1995) emphasises that grmvth 

of cities in the ancient world were limited by inefficiencies in their tools, but the integration of 

the two conditions were strongly felt during the industrialization era in the late 18th century, 

leading to the urban revolution in Great Britain, North America and Europe (Peng, Chen, & 

Cheng). 

The theory supports the rural to urban shift as a source of urbanisation, highlighting 

industrialization as a driving force. As town or centres become more productive, they are able 

to trade surplus foods and develop enterprises that support trade. Hence, movement away from 

rural areas, ,-..,;here agriculture takes place to urban areas. Overlapping this is the Modernization 

theory that was predominant from the 1950s to 1970s, explaining the development ofWestern 

Europe and North America industrially. The theory highlights that urbanization takes place at 

the initial onset of modernization and that neither of the terms can be divorced, the importance 

of technological application in comparison to social organization and cultural diffusion that 

was higher with collectivist cultures like Japan than individualistic cultures such as the U.K 

and U.S.A[ (Bodo, 2019); (Bond & Smith, 1996)]. Therefore, once modernization takes place, 

processes such as urbanization, bureaucracy, democracy and mass consumption follow . 

Additionally, the modernization theory suggests that societies are more productive as a result 

of efficiency associated with use of technology, there is better education for children and more 

welfare for the poor (Reyes, 2001 ), which usually results in rural to urban migration in search 

of a better life or better 11ving standards. These can be termed as push and pull factors that 

9 
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have been brought forth by Ravenstein (1889) in "The Laws of Migration" that highlights the 

process of migration as a result of push-pull factors with pull factors emanating from 

favourable external opportunities. A reformulation of this theory by Everett Lee ( 1966) that 

points out the individual characteristics of a person and surrounding obstacles that may hinder 

migration. These could include, social ties or dependents, age, gender, political barriers, 

distance and social class amongst others. Moreover, urban bias theory argues that the 

disparities between mban and rural regions in tenns of provision of resources is as a result of 

favouritism policies towards urban regions. Hence, resulting in rural to urban migration (Tetty, 

2005). 

In conjunction \¥ith. the modernization development theories are theories like Rostow's five 

stages of development (Rostow, 1959). In this theory, Rostow (1959) highlights 5 stages that 

an economy must go through to develop: traditional society; pre-conditions for take-oft~ take­

off; drive to maturity and high mass consmnption. TI1is theory may be used to study 

urbanization from the modernization. However, one problem with modernization theories is 

the homogeneity of its application to countries globally, considering it originated from Western 

countries like the USA. Moreover, it drives the idea of convergence between developed and 

developing countries even though this may not necessarily happen. Also in regards to 

urbanization, modernization theories have been criticised to fail to account for external factors 

that may limit urban growth or an explanation to causes and consequences in developing 

nations. This allm-ved for the dependency theory to arise. 

Since the theory was proposed by an Argentine economist, Raul Prebisch, in the late 1950s, 

the dependency theory has been tackled and revised by many authors. However, it still stands 

to highlight the existence of a core and periphery economy (rich core and poor periphery), 

where the core controls or manipulates the grmvth of the periphery economy through 

investments or set policies. This stemmed from countries that were usually colonised and 

functioned as providers of raw materials to the now developed nations and would purchase the 

finished goods at higher prices. This theory would help comprehend underdevelopment and 

inequality in developing countries. Despite several contributions, four main theoretical 

propositions based on Angotti ( 1981) and Bath (l976)that highlighted: i) underdevelopment in 

the Third \Vorld countries is closely linked to expansion or advancemelJts in the capitalist 

countries~ ii) the division of the world into two parts consisting of the industrialized countries 

and periphery of underdeveloped countries and can also be found in internally; iii) international 

10 
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trade between the core and periphery is an unequal exchange between, high-wage, high-profit 

and low-wage, low-profit; and iv) dependency conditions are more complex and deeper in 

terms of influence on policy making processes, culture elements and social structure 

(Namkoong, 1999). 

The developed or core countries can influence urbanisation in the developing countries by 

exploiting or extracting natural resources or raw materials through foreign investments in those 

sectors. This would in turn either displace those settled on agrarian land and leave them to 

search for jobs in urban areas ifthey cannot find one. Or the setting up of factories to produce 

goods may leave residents to asswne tl1at there may be higher paying jobs in those locations, 

hence a rural to urban shift of labourers in search for higher incomes (Bradshaw, 1987). This 

may alternatively result in a rise in the informal sector when a mismatch of skills arises. The 

rise in industrialization as a result of external capital has been evident in cities such as Sao 

Paulo7 Lagos and Buenos Aires. 

Kasarda & Crenshaw (1991) highlight the global urban network, where «world cities" of 

developed countries use primate capitals of the developing countries to act as transmitters of 

wealth and in turn hinder equality of development that would allow tl1em to profit, as well as 

maintain the unequal social structures that would allow them to prosper. Davis (1991) 

highlights the growth ofMexico City's import substitution industrialization through dependent 

development that resulted in rapid urbanization to the city. Moreover, the unequal trading 

relationship was evident as Mexico was offered low-interest rates to undertake major mban 

infrastructural changes that would benefit the developed lending countries. 

Switching from the economic perspective to a more po1itical perspective, the urban bias theory 

proposed by Lipton (1977) advanced the theory that poverty in rural areas was as a result of 

uneven distribution of resources between urban and rural areas. Assumptions of Olson's (1982) 

distributive coalition's theory that can be related to Lipton's (1977) urban bias theory include: 

i) Political institutions are more powerful in fostering development compared to other 

institutions~ ii) these theories suggests that the alliance formed around self-interest are for the 

purpose of exerting pressure on the state or to dominate it and they usually involve diversion 

of social surplus to cater for special interests; and ili) the theories asswne that coalition-building 

is not the soul property of any particular economic regime (Kasarda & Crenshaw, 1991). 
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These assumptions imply that political influence has the power to drive policies that will favour 

either the elite or those who are in coalition with the elite. This means that those whose self~ 

interest lie in developing businesses in urban areas or would like to enhance activHy in their 

business area, policies set will be in their favour. Sadly, this v.ri.H be at the expense of the rural 

areas as resources are shifted from rural to urban even though a higher population of society 

may be residing in rural areas. Moreover, the urban areas enjoy produce that they charge 

minimal rates from the rural areas, leaving those :in urban areas with higher profit margins and 

lower costs while those in rural areas carry the burden. As a result, there is a higher chance of 

rural to urban migration as people seek for better facilities and wages due to the disparity that 

exists between n1ra1 and urban areas . 
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2.1.2 Theoretical Linkages between Urbanization and Economic Growth 
Taking a general look at the theories surrmmding economic growth, several authors have 

improved upon the concept or considered a different perspective on the same topic. Starting 

off with Schumpeter ( 1934) \\iho suggested that economic grm¥th and development was driven 

by innovation and creativity of entrepreneurs based on the assumptions of efficient and existing 

markets that would support these new inventions (Pietak, 2014) as compared to the 

accumulation of capital as a driver of growth. However, Schumpeter's theory only considered 

countries that ··Nere democratic and developed economically. Arthur Lewis stepped in to 

explain the case for poor countries by highlighting the existence of a modem and traditional 

sector with surplus labour moving from the traditional to modern sector (Lewis, 1954 ). 

Assuming that labour wager rates remain Jow, the modem sector is able to save its surplus 

profits and re-invest to invest in capital to catapult economic growth. 

Simon Kuznet suppotted this theory with "Kuznefs curve' that l1ighlights how development 

from agricultural to modern sector results in increased income per capita that results in 

economic inequality but up to a certain extent (Kuznets, 1971). After which the economic 

equality starts to decline. Additionally, Kuznets recognised there was a positive association of 

economic growth and increased share of urban population (Pietak, 2014). Other theories and 

models of growth included Rostow's 5 stages of economic growth (Rostow, 1959) and models 

that focused on savings and investments such as the Harrod-Domar growth model (Harrod, 

1939) & (Damar, 1946). 

Considering the role that urbanization plays in the growth trajectory of cities in the coming 

years, it is an important aspect to look at Black & Henderson ( 1999) examine how urbanization 

affects the efficiency of growth process and how growth influences urbanization patterns for 

countries experiencing endogenous economic growih and exogenous population grmvth... They 

found that the growth of urban centres is as a result of local human capitalization and 

knowledge spill overs which "promotes agglomeration and human capital accumulation fosters 

endogenous growth., This was supported by Henderson, Sha1izi & Venables (200 1 ), Krugman 

and Quigley (2009) who were in agreement that finns could benefit from locating in areas with 

highiy skilled labour that would eventually result in attracting greater population and firms to 

urban centres. 

13 



, I 

.l 

l 

l 

l 
1 

_ I 

. J 

.J 

J 
_j 

I 

Henderson's extensive work in the field has led to literature that explains the spatial clustering 

of economic activity in an area as well as the relationship between urbanization and economic 

developmen~ factors that contribute to agglomeration, linkages witl1in the same industries and 

movement of the factors of production and an advancement in the explanation of growth in 

relation to national policies and urban concentration through data and tests (Singh, Swami, & 

Prasad? 2014). This has been able to explain further how different aspects of urbanization can 

affect economic growth down to the 1eve1 of industry participants and city centres when it 

comes to agglomeration. 

These cost advantages presented to consruners and producers largely from the formation of 

cities are knmvn as agglomeration economies. They come in two forms: urbanization 

economies that are effects that arise as a result of general growth of a concentrated geographic 

region, while localization economies are effects that are captured by a specific sector in the 

economy (Todaro & Smith , 2014). Quig]ey (2009) highlig]lts the external effects of 

urbanization and the roles that cities play when it comes to growth. These external effects of 

agglomeration include: specialization whose gains are enhanced and contribute to lower 

tTansaction costs and better complementarities in the industry as well as the concentration of 

skilled workers in an urban area fostering externalities of productivity. Moreover, the taw of 

large numbers allows for a large amount of cost savings. 

Puga (2009) highlights the theoretical literature by Dmanton & Puga (2004) to explain how 

urban agglomerate economies come to exist. The three classifications put across are: i) a larger 

market allows for sharing of facilities and infrastructure and skilled labour and workers that 

would result in greater efficiency; ii) better matching :is achieved between buyers and suppliers, 

employees and employers amongst others in larger markets; iii) larger markets facilitate 

learning through adoption of technologies and new innovations. However, it has been noted 

that moving from the theoretical to modelling these classifications is not as direct. However, it 

has been found that agg]omeration and inequality have an influence on long-run economic 

growth. Castells-Quintana & Royuela (20 14) show that high-inequality levels limit economic 

grmvth in the long-run even though high-levels of urban concentration have a relationship \vith 

economic development which may be as a result of high urban economic activity associated 

with agglomerate economies. They also point out that growth in low-income countries can be 

as a result of increasing agglomerate economies be it from increasing urbanisation or increased 

urban concentration. Furthermore, low-inequahty countries are more likely to benefit from 
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increasing agglomeration economies whether they are low-income or high-income countries 

(Castells-Quintana & Royuela, 2014). 

Agglomeration economies are known to come from the formation of cities and many studies 

have shown the positive relationship between urbanization rates and economic growth. 

Historically, it has been evident that the presence of large cities resulted in high economic 

grmvth and development as in Rome or Alexandria and in the 1950s for high-income countries, 

as low-income countries did not have any large cities apart from a few exceptions like China, 

Mexico and Brazil. However, Frick & Rodriguez-Pose (2017) take on a different angle by 

focusing on whether the city size does contributes to economic growth and whether additional 

contextuill factors such as governance effectiveness, sectoral composition and sanitation affect 

growth as well. The study found a non-linear relationship between city size and growth 

dependent on the country's size. Additionally, there was a threshold on urban population living 

·within a city that wou1d contnbute to growth, past which it wou1d be detrimental due to the 

diseconomies that may arise from congestion and large informal sectors. Therefore, in some 

countries, smaller cities may be better drivers for growth compared to large ones. Although, 

they also found that contextual factors such as government effectiveness, urban :infrastructure 

and the share of industries that benefit form agglomerations also has an impact the growth 

drivers for the city, emphasising that context is an important factor during analysis. 

Still in the scope of cities and growth, Duranton (20 14) digs deeper to examine the productivity 

of workers in agglomerate economies and cities. Their results show that workers are productive 

in larger cities in the long-run and the short-run and link this to the possibility of higher wages 

and the presence ofim10vation and entrepreneurship. Moreover, the productivity of workers is 

also related to the functioning specialization of firms. He highlights how agglomerate 

economies focus on doing different things differently, bringing about the aspect of sector 

composition or specialization. Implying that larger cities should not aim to do everything as it 

may not add to diversification workers are Jooking for to be productive and it may also hold 

back small cities. However, there is limited literature on sectoral composition of cities and its 

impact on growth. 

2.2 Empirical Literature 1·eview 
To study the effect of urbanization on economic growth, researchers have been able to measure 

and study urbanization and its different facets on a county or city level, and the effect it has on 
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conclusion that urbanization and economic growth do have a positive relationship. 

Biiilhart & Sbergami (2009) examined the impact of spatial concentration of economic 

activities or agglomeration growth within a country on economic growth of the country. They 

used cross-section, panel data from 84-1 05 com1tries from continents such as Africa, Asia, 

Europe, Australia and South America and a European sample that includes sectoral information 

spanning between 1960-2000 (divided into 8 five-year intervals). They move on to carry out 

their analysis on both the cross-sectional and panel data to arrive at a conclusion. They begin 

by testing two hypotheses: 1) The "'Wi11iamson hypothesis" that GDP is boosted by 

agglomeration growth but only up to a certain extent. 2) The "openness hypothesis" that 

examines how an increase in trade openness, how open the country is to international trade, 

weakens growth-promoting effects brough about by intra-country agglomeration. 

First, to analyse the cross-sectional data, a cross-section OLS regression is carried out for 

estimation with per capita GDP growth rate as the dependent variable, with the explanatory 

variables including an agglomeration vru1able and control variables based on Sala-i-Mrutin 

etal. (2004)_ While the panel regressions make use of '"system GMM" or SYS-GI\1Jvf to 

examine growth effects on the agglomeration proxies on the world sample. For both datasets, 

the number of countries used varies depending on the variables that are available. The results 

show consistency with the "Wil1iamson hypothesis" implying that agglomeration benefits do 

accrue to economic growth but up to a certain level, approximately 10,000 US dollars in 2006 

prices which is close to the per capita income of Brazil or Bulgaria. However, the estimations 

did not consistently support the openness hypothesis. 

Another study by Chen et.al. (2014) look at urbanisation and economic growth on a global 

perspective and includes cross-section and panel data from 226 countries and regions over a 

spru1 of30 years (1980-2011) from coru1tries in South America, South East Asia, Africa, North 

America and Australasia. They also examine whether urbanization speed does have an effect 

on economic growth rate. Gross domestic product (GDP) per capita and level of urbanization 

are used to calculate the speed of urbanization and economic grmvth rate in order to investigate 

the difference in correlation between the level and speed of urbanization and economjc growth. 
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Chen et.al. (2014) mn a correlation analysis in the above mentioned using both the cross­

sectional and panel data, they use a pooled model, a random effects model and a fixed effects 

model to analyse the hypothesis. In addition to this, they use a geographic information system 

to visualize global spatial data on urbanization levels from 1980-2011. The study finds that 

there is a correlation between urbanization and economic growth but they suggest that factors 

such as urban concentration and agglomeration may have aided in inducing the growth. 

However, they do not find any significance in the correlation between urbanization speed and 

economic growth. 

Nanowing down to the city level, Frick & Rodriguez-Pose (20 17) study the relationship 

between the size of a city and economic growth on a national level, of which city size is 

considered as the percentage of urban population living in the city. The paper seeks to find if 

there are particular city sizes that enhance growth and whether other factors such as 

agglomeration influence the city size and growth relationship. Panel data of 113 countries 

between 1980-2010 is used to test if there is a relationship. 

An extended econometric Solow growth model is employed based on a GDP per capita growth 

equation and the growth rate of the country is estimated in five-year periods as a function of 

the size of a country's cities as well as other control variables usually used in growth 

regressions. (Frick & Rodriguez-Pose, Big or Small Cities? On city size and economic growth, 

2017)_ They model the data using the Hausman Taylor estimator and include .an analysis of 

country fixed effects as well as stress tests to test for robustness. They also include data on 

sectoral composition and contextual factors to test their effect on growth. Findings from the 

study show that there is a non-linear relationship between city size and economic growth. 

However, this growth is dependent on the city size as a larger urban population in small cities 

with less than 500,000 people enhances growth in small and medium sized countries. While in 

medium sized cities with a population between 500,000 and 3 million in small countries, 

growth is inhibited Moreover, large populations in megacities {a population beyond 10 

million) only enhances growth in large cities. However, these results are also context dependent 

on factors such as urban infrastructure, government effectiveness and an environment that 

allows for benefits of agglomeration to be enjoyed . 

Lastly, based entirely on South East Asian Nations, the relationship between urbanization and 

economic growth is tested from 7 ASEAN countries: Thailand, Vietnam, Cambodia, Brunei, 
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Malaysia and Indonesia (Nguyen & Nguyen, 2018). Panel data from the selected countries 

from 1993-2014 includes data such as the per capita income and the proportion of urban 

population to total population as well as information regarding age structure and population 

density. 

Nyugen et.al. (2018) use a static and dynamic model to analyse the impact of urbanization on 

economic growth. For tl1e static panel data regressions, Fixed Effects, Random Effects, Driscoll 

and Kraay are used. For the dynamic panel data regressions D-GMM and PMG are used. 

Additionally, Granger causality testing is also done. Nyugen et.al. (2018) find that there is a 

non-linear relationship between mbanization and economic growth for the ASEAN countries 

as weU as causality between the two factors. For 3 out of the 7 countries there was a t\:vO-'way 

causal relationship, for 2 out of 7 there was a one-way causal relationship (urbanization 

impacting growth) and for another 2 countries the one-way causal relationship was the opposite 

(growth impacting urbanization). However, they a1so l1ighlight a tlrreshold past which growili 

is hindered (69.9%-static model; 67.9%-dynamic model). 

The studies highlighted above from a global to a city perspective arrive at the conclusion that 

urbanization does have an effect on growth, be it from agglomeration benefits or urban 

concentration. Nevertheless, these studies also highlight a threshold or extent to which 

urbanization is beneficial to the country, past which it becomes detrimental. 
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CHAPTER THREE: RESEARCH METHODOLOGY 
3.1 Research design 
This exploratory study assesses the impact of urbanization on economic growth. It explores the 

relationship between similar variables, in addition to urbanization, fi·om a city level on the 

national output of the country over the years using secondary data. The study shall also explore 

how similar variables from the different cities vary over time and whether it has any effect on 

the contribution to the countly' s economic growth. 

3.2 Population and Sampling 
The study will analyse data from the top 5 Brazilian cities that contributed the most to the GDP 

of the country ~ per 2017 (Souza, 2019 ). These cities include 8ao Paulo, Rio de Janeiro, Brasilia, 

Belo Horizonte and Curitiba. The annual data collected from the five cities covers 16 years and 

spans from 1999-2015. 

3.3 Data collection 
To analyse the impact of urbanization on economic growth using panel data, Gross Domestic 

Product (GDP) per capita is used as the dependent variable with the independent variable as 

urbanization. Additionally, agglomeration variables are included to assess the sectoral 

composition of cities and other variables such as literacy are included. All the data was 

collected from the Brazilian Institute of Geography and Statistics, originally known as the 

Instituto Brasileiro de Geografia e Estatistica (IBGE) . 

The variables are summarized in the table below: 

Variable l\tleasurem ent Source 

Gross Domestic Product The sw11 of all final IBGE- National 

per city services and goods Accounts 

produced by a city in a 

year 

Gross Domestic Product The sum of all final IBGE- National 

per capita services and goods Accounts 

produced by a city in a 

year and accounts for the 

. population in that city 
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Population Number of inhabitants in IBGE- Population and 

the countiy/city Population Census 

Urban population The percentage of the total IBGE- Population and 

population £esiding in Population Census 

urban areas 

Urbanisation rate Calculated by dividing the 

population residing in the 

urban areas over the total 

population in the same area 

Gross Added Value of The value of the services IBGE- National 

Agricultme and goods produced in the Accounts 

Agricultural sector 

Gross Added Value of The value of the services IBGE- National 

Industly and goods produced in the Accow1ts 

Industrial sector 

Gross Added Value of The value ofthe services IBGE- National 

Services and goods produced in the Accounts 

Services sector 

Literacy The ability of a person to IBGE- Population and 

read and write Population Census 

Years of Schooling The number of years an IBGE- Population and 

individual has attended Population Census 

formal schooling (more 

than 8 years) 

Economically active Persons aged 10 and over IBGE~ Population and 

(workj and economically active in Population Census 

the week of reference 

Wage Value of average monthly 

income of persons aged l 0 

and over 

Table 1 Variables to be considered in the nzodels 

3.4 Data Analysis 
To anatyse the data, we apply the following panel data analysis techniques mentioned 

below after testing for stationarity with the following unit root test 
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3.4.1 Unit •·oot tests 
For this study, we shall use the Fisher's type test to test for stationarity in our panel data. 

Previous tests have had stringent conditions that would have the alternative hypothesis assume 

that aU individual series in the panel would be stationary if the null hypothesis does not hold. 

This may not be the case as some of the individual series may be stationary while others non­

stationary. 

Therefore, I\1addala & Wu (1999) and Choi (2001) propose an approach that combines the p­

values of N-cross-sectional unit root tests. This results in the following null and alternative 

hypothesis: 

Ho: oi = 0 --7 for all i = 1,2, ... ,N 

H1 : 8i < 0 --?for all i = 1,2, ... , N1 

oi = 0 --7 i = N1 + 1, N1 + 2, ... , N 

where the null hypothesis shows presence of unit root for all i cross-sections for each series, 

while the altemative allows for some (but not all) of the individual series to have unit roots. 

Furthermore, to overcome the restrictive and inflexible nature of previous tests, Choi (200 1) 

proposes a test based on combining p~values. These ~values match the test statistics from each 

unit root tests applied to each cross-section. The proposed Fisher type test is as fo11ows: 

N 

P = -2 Llnpi 
i=l 

where Pi is the p-value of a unit root test for cross-section i and P is asymptotically chi­

distributed. This test can handle unbalanced panels and is also the best because it can 

distinguish the null and alternative hypothesis at the highest power. 

3.4.2 Fixed Effects Model 
The .fixed effects model employs use of Ordinary Least Squares (OLS) in the cross-section 

regressions, where the GDP per capita of the city is estimated as a function of the urbanization 

of the city i at time t as shovm below: 

(3.1) 
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Where the independent variable Xit captures the urbanization rates of city i at time t. In this 

model the error term Eit is split into two: 

Eit = Jli + vit (3.2) 

Where fl.t captures variables that would affect the variable Yzt cross-sectionally but not varying 

with time, a variable such as culture of the city. These variables can be encompassed thiough 

dummy variables, While vit captures the unobserved factors varying across time and cities, 

Therefore, rewriting equation 3.1 as: 

Yit = a + f3Xit + Jli + Vit (3.3) 

The fixed effects model aims to take care of the unobserved heterogeneity captured by Jli to 

ensure that the estimates produced are the best linear unbiased estimator (BLUE). This can be 

done through two main methods: ·w-ithin transformation and first difference estimation. Within 

transformation works to eliminate Jli by subtracting the time-mean of each cross-section from 

the variable. This eliminates Jli and we are abJe to estimate f3, which is unbiased under the 

assumptions that the model is linear, independent strictly exogenous and no there is no perfect 

collinearity in small samples. 

The first difference estimation is able to exclude Jli by subtracting the first period's observation 

of an individual from the second period' s obseiVation of the same individual, allowing us to 

estimate fl. Once both methods have eliminated the unobserved heterogeneity, f3 is estimated 

through OLS. However, both methods may remove explanatory variables from the equation if 

they do not vary with time. This can be corrected by interacting such terms with time-varying 

variables. 

3.4.3 Random Effects Models · 
This model uses Generalised Least Squares (GLS) and is also referred to as the en-or 

components model. It also captures the different cross-sectional components of d1e city i at 

time t as the independent variable, with the city's GDP per capita as the dependent variable, 

Yit· The Random Effects model can be written as: 

Yit = a+ pxit + lfJit (3.4) 

where 

<fJit = Ei + Vit (3.5) 

In this case, the c:i term incorporates heterogeneity of the variables cross-sectionally. However, 

this model also requires the assumption that the expectation of the error term, Ei> be 

independent of the explanatory variable X it and have a mean of zero holds. 
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3.4.4 The Hausman Test 
In order to identifY which model to use betvveen the Random Effects model and the Fixed 

Effects model, the Ha:usman test is carried out The m,uJ hypothesis for the test follows the 

Random Effects model assumption where the error terms, Ei and Vit. are both supposed to be 

independent of the explanatory variable Xit· While the alternative hypothesis follows the less 

stringent assumption of the Fixed Effects model, where the expectation of the Jli term and the 

independent variable is not equal to zero as summarised below. 

(3.6) 

This highlights one of the disadvantages of the Random Effects model, as its strict assumptions 

require (/)it to have no correlation with the dependent variables, which may not always be the 

case. 

3.4.5 Dynamic Panel V AR 
Due to the possibility of high interdependencies or interactions among the variables, we 

consider a dynamic panel vector auto-regressive model. This can be represented by the model 

below if we assume the number of variables used are two: 

The following variables may be determined by Ordinary Least Squares (OLS) or fixed effects 

but will be biased due to the presence of lagged variables. Therefore, Generalized Method of 

Moments (GMM) estimation is used as it has been proposed to produce more consistent 

estimates. In this case, we shaH consider the following models: Arellano & Bond (1991) 

Arellano & Baver (1995) & BJundelJ & Bond (1998} The Arellano & Bond model, also 

referred to as the difference GMM, first eliminates the individual fixed effects by first 

differencing then uses GMM to get rid of the present endogeneity. After the endogeniety is 

corrected, lagged variables of the dependent variable can be used as instrument variables from 

23 



I 
, I 

I 
_] 

the second and third lags; the lagged levels. However, by using the first ditierence, the Arellano 

& Bond model magnifies the gaps in unbalanced panel data. Therefore, the-ArellanoaBover 

(1995)/ Blundell-Bond (1998) ,also known as system GMM, improves this by using fotward 

orthogonal deviations (FOD) transformation (Arellano & Bover , 1995) to eliminate the 

individual fixed effects. 

FOD transformation works by subtracting the average value of aU available future observations 

from the cmTent value, while dropping the last observation for each individual. This also allows 

the model to use both lagged levels and lagged differences as instruments, implying more 

instruments can be used for the model that can :improve efficiency. 

Furthermore, GMM estimation can either be one-step or two-system GMM. Where one-step 

assumes homoscedastic errors while two-step GMM corrects for patterns of heteroskedasticity 

and cross-correlation between error terms_ These models will allow us to solve for problems 

associated with heteroskedasticity, serial correlation and endogeneity_ However, the 

weaknesses associated with system GMM concern the number of instruments used, as more 

instruments may lead to misspecification of the modeL 

The diagnostic tests used to test the validity of the dynamic panel data model are the Test for 

Autocorrelation of the residuals in the differenced equation and the Sargan/Hansen test of 

overidentifying restrictions that looks at whether instruments are exogenous. In both cases, a 

higher p-value is preferred compared to the usual condition of a p-value that is less than 0.05, 

where serial correlation is only allowed in the first order for the test of autocorrelation. 
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CHAPTER 4: RESULTS AND DISCUSSION 
4.1 Descriptive Statistics 
A general descriptive analysis of the variables to be used are reported in both Table 2 and Table 

3. Table 2 shows that all cities have the following commonalities: high urbanisation rates 

ranging from 84% to 96%; high literacy rates ranging from 93% to 94%; low gross added value 

from the agriculture industry and a moderately low contribution from the industry sector as 

well compared to the high contribution from the service sector that contributes 62% to 71.1% 

ofthe eity's GDP. Furthermore, the percentage of economically active people (work) in all the 

five cities falls within a small range of 57% to 65%. This also applies to the years of schooling 

that falls within a range of 52% to 62%, with the exception of Sao Paulo at 95%. 

st;;tf in_!iiif\-a llroani·n ~gruR Jmill Scr'IR Sdiilu'l•g lit imtage Urtanc!ijl liork 

Be\u HQrizonte 9.6468&6 .84966 .0080527 .2001374 .m5m .5267134 .9391668 3.533689 .smm .mm 
Brasilia !DF I 18.49627 .9U897 .8837311 .86lm5 .7111755 .623688 • 9396868 3.274833 .8634418 .6452597 

Curitiba 9.898947 .amm .amm .235184 .msm .5718648 .9433479 3.229ts6 .762m2 .6544196 

Rio de Jatz ira 1UJS75 .9571532 .Ui2893 .1SS9t.B7 .5155tl3 .ssme3 .8912f55 3.218t59 .7191956 .smm 
Sao l'au1o 18.19831 .mrm .mms .2e62163 .smm .951365 .9414531 3.537847 .1mm .6366847 

Total 1e.sms .9184912 .8024845 .l717792 .6413837 .6525663 . 9287562 3.358539 .796SU9 .633791 

Table 2 Mean ~fall variables by state 

On a more general level, according to the mean presented in Table 3, there is high urbanisation, 

high literacy and a high percentage of workers belonging to an urban employment union. 

Moreover, the setvice sector is the highest contributor to the cities' GDP, followed distantly 

by the industrial sector and the agricultural industry contributing the least Additionally, we 

see high standard deviations and variance for total population, log of GDP. per capita, years of 

schooling and log wage. For kurtosis and ske,vness, we have variables like literacy and years 

of schooling being skewed. 

stats ln_GOP-a Urbani-n AgroR IndR S~rvR School- g Lit ln wa ge Urban em p Work 

~ean 10.04905 • 9104912 ~002.4845 .1711792 .6413807 • 6525663 • 9267562 3 . ·358539 • 7960499 • 633701 
p50 10.08249 .UlHBB . 000!101 .152l262 .Uii84l9 .588llS7 • g.(2795 l.U7581 .IOUOU .6HU10 

sd • 6!94638 • 8576376 • 8545745 .8947741 .11.777U .6U3314 • U90415 .91!6:!16 ,OH3926 .U1 6413 
variance .481914 • 8031221 • 00062U .sa assn .81l11H .3US7H .onauz .8341227 .085634 .19U517 
.ske'Wne.s:i - .. 1331343 - .. 4S6!1155 2.644312 .9394636 .6715119 • • 255691 -8.113188 -1.0242 -. 4425277 -. 1413517 

kurtosis 1 .. 97~2119 1.675134 9.394164 3.315228 .f .. 622l!tl 79.4842 8 •a .. a9asi 5. 161539 2.2274 8 5 2 .. 552486 

u :15 :15 S 5 115 :t5 75 75 75 7 !1 75 
SU M BH.1U 77.39175 .2111829 H.6D123 H.51736 0.94247 og.,55ti72 251.8984 55. 7H49 <(.7 .. 52758 

;angi!' 2~4~;2 ~7 .nnun • 0202;24 • SU128Vl .H:Sill s.nns5 ~ ;&;.;uoJ .;. 317-'~= .3U427 .1617:74 
min ... 7751J.l • 77!1,268: • BBDB31!J • 8463:55 .377!i52 .27B75BO • D!J49i3' • • 5917682 .5553876 

max 11..21143 • 9736199 • Q203U2 • 4376543 1.126455 5. 891105 • 9634542 4 ,317Ha • 9181952 • 717095 

Table 3 Summary sii.Jtistics o_fall variables 

Figure 6 below presents the trends of the variables over time with respect to the different cities. 

Log of GDP per capita for all the cities has been on a gradual increase while urbanisation has 
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been quite stable past the year 2000. However, the gap shows that Curitiba and Belo Horizonte 

do not match the high urbanisation of the other three cities even though it is still highly 

urbanised. As for the gross added value of the servjce industry, its proportion to GDP has been 

steady for the cities until 2011 when there was a small decrease with the exception of Brasilia, 

that shows a dramatic decline over the years and a sudden drop on 2010. Furthennore, all cities 

have had a small and gradual increase in the percentage of economically active persons with a 

slight sharp increase in 201 1. However, Rio de Janeiro seems to Jag behind in this variable as 

can be seen in the graph even though it has the highest urbanisation rate. These factors would 

be interesting to carry out further investigation. 
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Figure 7 Variables trend over lime 

4.2 Regression results 
This section highlights the results from the regressions using both the Random Effects model 

and the Dynamic Panel V AR In both models, log of GDP per capita is used as the independent 

I variable with cJose attention to urbanisation as t11e main independent variable. 

_ I Prior to running the models, all the variables are tested for presence of unit root (stationarity) 

by using the Fisher~type test of Dicky Fuller and Phillips~ Perron as suggested by Choi 

_ I (200 l )and Maddala & Wu ( 1999). AJ1 the variables are deemed to be stationary except for log 

of GDP per capita, Gross Added Value fi·om agriculture, industry and services and work. After 

J 
J 
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these variables are differenced the Fisher type test show them to be stationary and allow for 

estimations to carried out. 

4.2.1 Static model estimation and results 
The Hausman test is used to aid the selection of a suitable estimation technique (either Fixed 

Effects or Random Effects) for the data being used. The null hypothesis of the test favors the 

selection of the Random Effects model and concurs with the strict assumption that the error 

terms .are to be independent of the explanatory variable while the alternative hypothesis favors 

the Fixed Effects model. The test results give a Chi2= 1. 99 (Prob>Chi2=0. 9916), thus we fail 

to reject the null hypothesis at a 5% level of significance and select the Random Effects model 

as our model of estimation. 

The results of the regression as highlighted in Table -I show the total number of observations 

ranging from 65 to 70 depending on the variables selected, with urbanisation representing the 

urbanisation rates in the city while agriculture, industry and service represent the agglomerate 

effects; the remaining variables act as control variables. Column ( 1) presents our base model, 

showing all variable estimates in the model, with agglomerate variables being statistically 

significant at a level of 5% but urbanisation showing significance at a 10% level of 

significance. However, the agglomerate variables exhibit a negative relationship with the 

growth rate of GDP per capita where agriculture exhibits the largest negative effects. This 

suggests that an increase in the ratio of the city's GDP presented by agriculture, results in a 

decrease of the gro'Wth rate of GDP per capita implying that agriculture may not be as value 

adding as compared to the industrial or service sector. 
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(1) (2) (3) 
Dependent variable: GDP 
per capita growth rate 

Urbanisation 0.0772* -30.83*** -44.62*** 
(0.0429) (4.563) (13.82) 

Agriculture -28.70*** 24.47 
(5.031) (58.43) 

lnd\lstry -2.026*** 2.342 
(0.161) (2.265) 

Service -1.561*'** -2.642 
(0.390) (4.910) 

Work -0.773*** -0.0569 
(0.234) (1.853) 

Schooling years R0.00728*** 2.769** 4 .4{)7** 

(0.00121) (1.315) (2.106) 

Literacy -0.00703 -30.87*** -42.25*** 
(0.0180) (4.402) (12.87) 

lnwage 0.00710 0.0145 
(0.00537) (0.0876) 

Urban labour w1ion 0.161 *** -2.905** -1.429** 
(0.0453) (1.421) {3.083) 

Urb_)ndustry -4.758* 
(2.450) 

Urb _Agriculture -59.50 
(69.12) 

Urb_Service l.l38 
(5.386) 

Urb_Work -0.841 
(1.991) 

Urb _Schooling years -2.934** -4.734** 
(1.391) (2.226) 

Urb _Literacy 31 _86*** 43_64*** 
(4.550) (13 .29) 

Urb_Urban labour union 3.166** 7.784** 
(1.508) (3.366) 

Urb_wage -0.0144 
(0.101) 

Constant -0_130*** 29_87*** 43..29*** 
(0.0280) (4.387) (13.41) 

Observations 65 65 70 
Number of states 5 5 5 

Robust standard errors in parentheses 
**"' p<O.Ol, ** p<0.05, * p<O.l 

Table 4 Regression resulls.from the Random Effects model 

Furthennore, the control variables found to be statistically significant (work, urban labour 

union and schooling years) have a relatively low economic impact on GDP per capita grm:vth 

rate even though an increase in the percentage of economically active persons and persons who 
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have attained more than eight years of schooling results in a reduction of the GDP per capita 

growth rate. 

The second model, Column (2), shows an increase in the R-squared from 0.7854 to 0.8157, 

implying better explanation of the sample variance in the growth rate with the introduction of 

the interaction terms. Moreover, urbanisation is now statistically significant at a 5% level but 

now displays a negative relationship with GDP per capita growih rate. Colwnn (2) shows that 

an increase in urbanisation rate results in a decrease in the GDP per capita growth rate by 31%. 

Theoretically, the expected relationship may be positive, but -from the empirical studies of 

Brtilhrut & Sbergami (2009) and Nguyen etal. (2018) they highlight a threshold beyond which 

urbanisation or agglomeration no longer boost GDP, also referred to as the Williamson 

hypothesis. This may also be due to the population growing at a much faster rate than the GDP 

of the city resulting in lower GDP per capita. 

Additionally, all agglomeration variables are no longer statistically signitlcant while the control 

variables (schooling years, literacy and urban labour union) are significant. An interesting 

observation is the :interaction term between llteracy and urbanisation. The effect of literacy 

given a. higher urbanisation rate would result in a positive impact on the GDP per capita growth 

rate, implying that literacy may play a role in the productivity of an individual or chances of 

earning an income in the economy. Additionally, given high urbanisation, years of schooling 

and the industria] agglomerate variable would impact GDP per capita growth rate negatively 

but would have a relatively low economic effect even though statistically significant. Similarly, 

the ratio of employees belonging to an urban labour union given high urbanisation would also 

have a low but negative economic impact on the dependent variable . 

When the statistically insignificant variables are dropped to form the third model, column (3), 

the resulting R-squared significantly drops to 0.1209 even though the economic significance 

of the statistically significant variables increase. This :implies there may be high correlation of 

the dependent variables with the regressors that resulted in higher a higher R-squared 

previously . 

4.2.2 Dynamic model estimation and 1·esuJts 
To further analyse the relationship in question, the Differenced-General Method of Moments 

(D~G:MM) and the System-General Method ofMoments (SYS-GMM) estimation teduriques 
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brought forth by Arellano & Bond (1991) and Arellano & Bover (1995)/Blundell & Bond 

(1998) are utilised. These methods help to correct for serial correlation, endogeneity and 

heteroskedasticity in the dataset that may bias the estimates from the regressions. 

The panel still consists of the five states with data from 1999 to 2015, with an introduction of 

the lagged dependent variable as an explanatory variable. This applies across all models 

presented in Table 5, all consisting oflagged variables of the dependent variables from timet-

2 to t-5 as in..<:truments together with all other independent variables. The disparity in the 

number of observations arises from the D-GMM using the difference method to eliminate the 

unobserved heterogeneity, resulting in increased gaps in the data, while SYS-GMM avoids this 

issue by using fonvard orthogonal deviations. This allows the SYS-GMM to have more 

instrumental variables from the lagged level and lagged differenced variables compared to D­

G1vtlv1. 

Table 5 reports the estimates of aU original variables in Column (1) and (3) using D-Glvirvf and 

SYS-GMM respectively, whereas Column (2) and (4) reports the additional terms interacted 

with urbanisation rates to better explain urbanization impact All the models produce valid 

instnnnents in regards to the Hansen test with a Prob>chi2= l. 0 after running robust models . 
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(1) (2) (3) (4) 

Dependent variable: D-GMM SYS-GMM 
GDP per capita growth 

rate 

L.dln_GDPcapita 0.0773 0.344* -0.587* 0.445 
(0.170) (0.201) (0.317) (0.380) 

Urbanisation 0.584 21.60 -0.182 -10.22 
(1.226) (19.56) (0.136) (21.60) 

Agriculture -20.12* -598.1*** -23.66*** -592.2*** 
(10.49) (77.48) (7.172) (117.3) 

Industry -0.752*** -6.056 -0.0838 -11.19 
(0.174) (3 .914) (0.246) (7.262) 

Service -0.732*** 6.905 -0.624** 8.219 
(0.132) (5.719) (0.258) (6,856) 

Work 0.543** 10.62 -0.394 12.69 
(0.262) (10.19) (0.327) (10.96) 

Schooling -0.0116*** -29.79*** -0.00306 -13 .14 
(0.00241) (7.991) (0.00405) (8.891) 

Lit -0.0317*** 46.76** 0.0483** 4.186 
(0.01 15) (23.1 0) (0.0239) (27.54) 

lnwage -0.00208 0.167*** -0.00800 0.107** 
(0.00682) (0.0480) (0.00560) (0.0463) 

Urbanemp -0.441 * -10.03*** 0 0220 -7.763*** 
(0.248) (2.423) (0.107) (1.271) 

Urb _Indl!Stry 5.088 10.91 
(4.329) (7.718) 

Urh_Aoariculture 669.7*** 665.8*** 
(84.49) (135.4) 

Urb_Service -7.761 ·9.168 
(6.058) (7.235) 

Urb _ Schooling years 31.48*** 13.88 
(8.449) (9.402) 

Urb Work -10.87 -13 .19 

(11.01) (11 .69) 
Urb _Literacy -48.30** ~4.3 84 

(23 .84) (28.42) 
Urb Urban labour union 10.80*** 8.353*** 

(2.659) (1.344) 
Urb wao-e 

- 0 
-0.186*** -0.1 24** 
(0.0532) (0.0531) 

Constant 0.275* 9.598 
(0.164) (21.02) 

Observations 35 35 45 45 
Number of states 5 5 5 5 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<O.l 

Table 5 Dynmnic Panel Data Regressions 

However, only the model in Column (2) passes for validity under the Sargan test while we 

reject the null hypothesis (H0 =valid overidentifying restrictions) for the remaining 

models. Nonetheless, all the models report an AR (1) and AR (2) p-value (Pr>z) greater than 
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0.05, implying absence of serial correlation. 

The introduction of the lagged dependent variable tmns out to be significant, only column (2), 

with interaction terms, and column (3) that uses SYS-G~.fM but at a significance level of 10% 

and with low economic impact and a negative relationship for column (3). When looking at 

the impact of urbanization, the variable is found to be insignificant across all models even with 

the introduction of interaction terms which differs from what was observed in the static model 

With the display of high but steady urbanisation rates in Figure 6, this may correspond to the 

idea that high urbanisation may not necessarily drive economic growth especially when the 

population is growing faster than GDP (Chen M, 2014). 

The variable on agriculture is consistent in te1ms of statistical significance and it's negative 

impact on the GDP per capita growth rate across all models. Although, with the introduction 

of the interaction tenus, it is evident that agricu11ture has a positive impact on GDP per capita 

grmvth rate given high urbanisation rates in both the column (2) and {4). Other variables of 

interest exhibiting statistically significant coeffecients are the control variables of years of 

schooling, literacy, belonging to an urban labour union and wage when interacted with 

urbanisation. 

To begin with, the effect of years of schooling given high urbanisation rates has a positive 

impact on GDP per capita growth, while the interaction term indicates that the effect of literacy 

given high urbanisation rates has a negative impact on GDP per capita growth. This may imply 

that the more educated one is, the more they can contribute to the economy_ On the other hand, 

a highly literate urbanised population may not necessarily contribute to GDP growth as there 

may be disparities between the skills needed and those possessed as pointed out by Ferreira & 

Roberts (201 8). However, both these interaction tenns bear no statistical significance in the 

SYS-GMM. 

There is some consistency between both the D-GMM and SYS-GMM when it comes to the 

interaction terms of workers belonging to an urban labour union and wage as both are found to 

be significant Belonging to an urban union given high urbanisation has a positive impact on 

dependent variable while the the average wage of an individual given high urbanisation has a 

negative impact on GDP per capita growth. 
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CHAPTER 5: CONCLUSION & RECOM:M:ENDATIONS 
5.1 Conclusion 
The empirical analysis investigates the impact of urbanization (measured as the ratio of urban 

population to total population) on economic growth on a city level "vith economic growth 

captured through the GDP per capita growth rate. We also include variables that capture the 

sectoral composition of the cities and their contribution to the city's GDP. The methods of 

estimation used include static (Random Effects) and dynamic model estimation (i.e., D-GMM 

and SYS-GMl\11). In regards to our main objective, the impact of urbanization on economic 

growth, we find inconsistencies across the two estimation techniques with the static model 

reporting statistical significance for some of the variables while the dynamic model reports 

coefficients that are not statistically significant for the same variables. However, even with the 

coetlicients being statistically significant, we find low economic impact and a negative 

economic impact of urbanization on the growth of GDP per capita even with the introduction 

of interaction terms. 

This concurs with study by Briilhart etal. (2009) with respect to the Williamson hypothesis 

even though we are not able to identify whether the threshold also exists for these cities and 

the study by Chen (2014) that highlights high rural to urban migration may be driven by high 

GDP growth but urbanisation may not necessarily be a strong driver for economic growth. 

Furthermore, the agglomeration variables of agriculture, industrial and the service sector are 

only statistically significant in the original model without the interaction terms. Additionally, 

_ J they all bear negative c-Oefficients- with agriculture having the highest negative impact. Tllis 

suggests that agriculture may not be as value adding to the economic growth of a city and 
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resources may be better used in another sector. 

Furthermore, the interaction terms of urbanisation with the years of schooling, literacy and 

ratio of employees belonging to an urban labour union have statistically significant 

coefficients. However, with the random effects model, the effect of literacy given high 

urbanisation yields a positive and economically significant coefficient Unlike in the D-GMM 

model where it yields a negative but also economically significant coefficient While years of 

schooling given high urbanisation has a negative but low impact in the random effects and a 

positive but large economic impact. Nonetheless, this implies that an educated population may 

either negatively or positively impact economic grmvth in the face of urbanisation. 
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5.2 Limitations 
As with any study that relies on census data, there are the known limitations of using such data 

that should be noted. With data spanning from 1999 to 2015, there. may have. be.e.n changes in 

methods of measurement and collection resulting in inconsistencies with the data used. 

Additionally, apart from 2000 and 20 10 when the actual census was carried out, the other years 

are based on household sample surveys. 

5.3 Policy recommendations 
In line with the results of the study, it is evident that urbanisation has either a minimal or a 

negative impact on economic growth. This implies that high urbanisation cannot be viewed as 

a main driver of economic growth. In this case, the government can try to shift the focus from 

rural to urban migration as the marginal benefit of further urbanisation may have already been 

exting11ished. Therefore, in highly urbanised areas they can focus on aspects such as literacy, 

education and the quality or type of jobs available to such cities to ensure individuals can still 

be productive to contribute to the growth of GDP. Policies on these areas may have spill over 

effects that aid in productivity. Moreover, they can also look at urbanising through 

decentralisation rather than migration to ensure that cities continue to stay productive by 

keeping the economic growth rates higher than the population growth rates. 

5.4 Further research 
Even though the results point to urbanisation having minimal or negative effect on economic 

growth in highly urbanised cities, there are. stiU some. areas that require. further investigation. 

These include the aspects of urbanisation such as the population density and primacy index to 

find out if a there is a threshold past which cities do become less productive. Moreover, further 

investigation into variables such as years of schooling and literacy could be examined by using 

alternative proxies such as the human development index that incorporates the education index 

frmn sources such as the United Nations Development Programme that could better the 

robustness of the models. Additionally, other factors such as numbers of teachers allocated per 

class or per student could be included to find the specific aspects of these factors that impact 

grmv1b tor better policy formulation. Lastly~ tlus same investigation could be done on other 

cities \Vith lower contribution to national GDP to see if they return similar results . 
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