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Abstract 

 
 There is an extensive literature on phenomena that influence regional economic 

growth. Income inequality and geographic agglomeration are both pointed out has key 

factors of the process, but they are typically studied separately. Nevertheless, as 

Castells-Quintana's & Royuela's (2014) empirical evidence show, the rising income 

inequality may be interrelated with the increasing geographical agglomeration of 

economic activity. Consequently, both variables should be studied together to identify 

whether and how these processes interact with each other. By estimating a panel data at 

the regional level for Portugal, this research aims to analyze how agglomeration and 

inequality influence economic growth. 

 The results of our estimation show a convergence effect, since the variable 

Gross Domestic Product per inhabitant has a negative impact on economic growth. 

Income inequality and agglomeration affect negatively regional economic growth. 

 

JEL-codes: O15; O40; R11 

Keywords: income inequality; agglomeration economies; economic growth; panel data 

estimation 
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Resumo 

 
 Existe uma vasta literatura sobre os fenómenos que influenciam p crescimento 

da economia regional. A desigualdade de rendimento e aglomeração geográfica são 

ambos apontados como os fatores chave deste processo, mas são, normalmente, 

estudados separadamente. No entanto, tal como o estudo empírico de Castells-Quintana 

& Royuela (2014) mostram, o aumento da desigualdade de rendimentos pode estar 

interrelacionado com o aumento da aglomeração geográfica da atividade económica. 

Como consequência, ambas as variáveis deveriam ser estudadas em conjunto para poder 

identificar se e como estes processos interagem entre si. Estimando uma base de dados 

em painel a nível regional de Portugal, esta pesquisa procura analisar de que modo a 

aglomeração e a desigualdade influenciam o crescimento económico.  

 Os resultados da nossa estimativa mostram um efeito convergente, já que a 

variável Produto Interno Bruto per capita tem um impacto negativo no crescimento 

económico. A desigualdade de rendimentos e o efeito de aglomeração afectam 

negativamente o crescimento económico regional. 

 

Códigos JEL: O15; O40; R11 

Palavras-chave: desigualdade de rendimentos; economias de aglomeração; crescimento 

económico; estimação de dados em painel  
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Introduction 
 

World economy has been facing profound changes in the last decades. 

Globalization changed the worldwide patterns of trade, finance, production and 

consumption, which had noticeable consequences in income distribution within and 

between countries. While some countries face the consequences of financial and 

economic crisis, emerging economies witness an accelerated GDP growth (Kónya, 

2014). Despite the recent downward growth trend in developing countries, the 

contribution of these countries to world economic growth has been increasing from 28 

per cent in 1990 to 75 per cent in 2008 (United Nations, 2013).The world economy also 

observes significant changes in the income inequality trends. For example, during the 

2000s, while Latin American and some African and South-East Asian countries 

experienced a drop in income inequality differentials, in most of developed countries 

and East Asian countries inequality continued to rise (United Nations, 2012). These 

changes in worldwide patterns bring up the old question about how the evolution in 

income inequality levels influences economic growth. 

The influence of income inequality on economic growth has been studied 

thoroughly in economics. The related literature identifies as the main channels through 

which income inequality affects growth the following: credit market imperfections, 

fiscal policy, socio-political instability and savings. However, both theoretical and 

empirical works show how complex and controversial this relationship is, leading even 

to opposite results depending on the approach. While some econometric studies claim 

that there is a negative relation between those variables, others seem to report a positive 

effect of inequality on growth. The different results of the studies depend, for instance, 

on the sign and the magnitude of the underlying channels analyzed, on different statistic 

methods and on the initial level of inequality of countries (Chen, 2003; Dominicis, 

2014; Neves & Silva, 2014). 

Other phenomenon that should be taken into consideration when analyzing the 

link between income inequality and growth is the spatial distribution and agglomeration 

(Fallah & Partridge, 2007). In fact, the literature also addresses the geographical 

agglomeration as a core determinant of the growth-enhancing trends. Agglomeration 

economies are frequently associated with localized spillovers, which promote economic 
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development. Theoretical and empirical studies have been suggesting there is a positive 

effect of agglomeration on economic growth (Castells-Quintana & Royuela, 2014). 

Both income inequality and geographic agglomeration seem to have a relevant 

impact on regional economic growth. Nevertheless, as Castells-Quintana & Royuela 

(2014) refer, the mechanisms through which these determinants influence economic 

growth are not consensual. These two variables should be studied together to identify if 

and how these processes interact with each other. This perspective is particularly 

relevant since this relationship is poorly explored in literature, as traditionally the 

influence of income inequality and geographical agglomeration on economic growth are 

analyzed separately. Moreover, empirical evidence shows rising income inequality and 

increasing geographical agglomeration of economic activity, and offers some support 

for the hypothesis that these determinants may be interrelated.  

This dissertation is a contribution for the study of the relation between income 

inequality, agglomeration and economic growth, aiming to answer the following 

research question: is regional economic growth influenced by both agglomeration 

economies and income inequality? In order to answer this question we start by 

analyzing the related literature on income inequality and economic growth, and 

afterward we introduce the spatial dimension in this topic. With a theoretical framework 

to support the simultaneous impact of agglomeration and income inequality on 

economic growth, we then analyze if this relationship has a significant effect on 

Portuguese regional growth through the estimation of a panel data for the 28 Portuguese 

(mainland) NUTS3 regions over the period 2004-2013. 

The structure of this dissertation is as follows. After the Introduction, Chapter 2 

presents a review of the most relevant literature on the relation between agglomeration, 

income inequality and economic growth and Chapter 3 discusses main empirical studies 

on the topic. In Chapter 4 we describe the methodology, also presenting and discussing 

main results. Chapter 5 concludes, offering an overview of key findings and limitations 

and giving suggestions for future research. 
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Chapter 2 A literature review on agglomeration, income inequality 

and economic growth 
 

2.1 Income Inequality and Economic Growth 
The influence of income inequality on economic growth has been intensively 

analysed by economists over the last decades. Thus, while some of the theoretical and 

empirical works point to a negative influence of income inequality on economic growth, 

others indicate a positive effect. Most of the modern studies about the topic explore the 

well-known Kuznets’ hypothesis that income inequality first rises and then falls with 

economic development. 

 

Kuznets 

In the middle 1990s, Kuznets developed an approach that relates countries’ state 

of development with their levels of income inequality. His research relied on data for 

the first half of the nineteenth century of three developed countries – United States, 

United Kingdom and Germany – and postulates that in first stages of development, 

income inequality first increases but, after a certain point, it decreases as a consequence 

of economic development (Todaro & Smith, 2012). Kuznets’ hypothesis, also termed 

Kuznets’ inverted-U, has been extensively studied and was further developed and 

formalized by other researchers (Barro, 2000). 

According to the Kuznets’ hypothesis, in the first development stages of an 

economy, there is a shift of the workforce and resources from agricultural and rural 

sector to the industrial one, due to industrialization. As Barro (2000) explains, per capita 

income is lower in the agricultural sector than in industry, and inequality within the 

agricultural sector is narrower than in industrial and urban sectors. Therefore, the shift 

of people between these two sectors increases the population in the most unequal sector, 

leading to a raise of the overall income inequality of the economy (Meier & Raunch, 

2008).  

In the second stage of development this relationship reverses. The decreasing 

size of the agricultural sector leads to an increase of relative wages in the sector. At the 

same time, in the industrial sector, there is an upward movement of people from the 
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poorer groups to the richer ones that decreases the level of inequality within the sector 

(Barro, 2000). Kuznets argued that the decrease of income inequality that he observed 

in Germany, United Kingdom and United States was not only caused by a better 

adaptation of the population to urban economic life, increasing the economic efficiency, 

but also by the increasing political power of urban lower-income groups, promoting a 

more protective and favourable legal environment (Meier & Raunch, 2008). 

 

Main Channels - Income inequality effects on economic growth 

Some modern literature on economic growth focuses on the mechanisms that 

determine the magnitude of the effects of income disparities on growth. Neves and Silva 

(2014) summarizes the underlying channels through which income inequality affects 

economic growth: credit market imperfections, fiscal policy, socio-political instability 

and saving rates. 

 

Credit Market 

The impact of credit market on growth depends on the constraints on borrowing 

and investment in human and physical capital. Most of the times, these restrictions are 

associated with asymmetric information and limitations of legal institutions (Barro, 

2000). Once the credit is limited, the investment capability depends only on personal 

assets and income and individuals with low income and assets tend to forego human 

capital investment, which has high rates of return. Moreover, in the presence of credit 

market imperfection and fixed costs associated with entrepreneurial activities, 

inequality can affect individual choices between becoming an entrepreneur or a worker, 

leading to under-investment (Banerjee & Newman, 1993). Concluding, through this 

channel, a reduction in inequality level would enhance human and capital investments 

and, consequently, promote higher growth rates.  

 

Fiscal and political channel 

In economies where the majority of the population has low income, the voting 

democratic system tends to favour the redistribution of resources from richer to poorer 

groups in society. This redistribution includes the explicit transfers-payments of income 

and government expenditure with programs as education and health (Barro, 2000). The 
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individuals with lower income share prefer higher taxes because they will benefit more 

from the redistribution. Thus, once fiscal policy is decided by majority voting, and the 

median voter theorem holds, the less unequal the economy is, lower is the level of 

taxation (Neves & Silva, 2014). Therefore, more inequality implies more public-costs 

with redistribution, creating more distortions that decrease investment and, 

consequently, reduce economic growth (Barro, 2000).  

According to Barro (2000), even if no redistribution takes place in an economy, 

inequality can affect growth negatively. The rich groups would prevent redistributive 

policies through lobbying activities that consume resources and promote corruption 

hampering economic performance. 

 

Socio-political instability  

Initial levels of income and wealth inequality affect the social and political 

stability of the countries. High polarization of income distribution encourages disruptive 

and criminal activities which waste resources that could be used in productive activities 

(Barro, 2000). Political instability also reduces the stability of government decisions 

and increases the possibility of subsequent governments make extreme opposite 

measures. Moreover, social-political instability undertakes legal security of private 

property right and increases uncertainty which also affects negatively labour and capital 

productivity and future investments. Thus, giving the consequences of social-political 

instability, income inequality has a negative impact on investment and long term 

economic growth (Neves & Silva, 2014). 

 

Saving rates 

According to the standard Keynesian view, a rise on inequality tends to raise 

individuals saving rates and, consequently, enhances economic growth at least 

temporarily (Barro, 2000). Through this channel, income inequality allocates resources 

to individuals with higher marginal propensity to save, increasing aggregate savings 

which raise investment levels and, consequently, has a positive effect on growth. Thus, 

large set up costs for investment implies that concentration of asset ownership would 

benefit economic growth (Neves & Silva, 2014). 
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In early stages of development, physical capital is scarce and its accumulation is 

the main mechanism of development, so, the saving channel is dominant, implying a 

positive effect of inequality on growth. As economies develop, physical capital 

becomes more abundant and human-capital gains more importance in the growth 

process. At this stage, economic growth comes mainly from access to education, which 

in presence of credit market imperfections is easier in a more equitable environment. 

Thus, income inequality represents a strong obstacle to skills acquisition and so the 

positive effects of saving rates channel are not significant (Galor & Moav, 2004). 

 

2.2 The influence of agglomeration economies on economic growth 
The benefits of scale economies are crucial for the economic growth process 

(World Bank, 2009). Scale economies can be internal or external to firms. Internal 

economies arise from the large size of a firm, while external economies - also known as 

agglomeration economies - include the advantages of localization and urbanization 

economies. In this chapter we start by clarifying these concepts so that we can explore 

the relation between geographical agglomeration and economic growth. 

 

Agglomeration economies: the concept 

According to Glaeser (2010: 1), agglomeration economies are "the benefits that 

come when firms and people locate near one another together in cities and industrial 

clusters". External scale economies, or agglomeration economies, include localization 

economies - arising from within-industry interaction - and urbanization economies - 

arising from between-industry interaction. These categories are mutually related, but 

they have different implications on the agglomeration process of the economic activity 

(Eberts, 1999).  

 

According to Quigley (2008), localization economies arise when a large number 

of companies from the same industry are spatially concentrated. Localization economies 

are related with the reduction of firm's unit costs as a result of agglomeration and arise 

when there are advantages of spatial proximity. Locating near similar firm sallow firms 

to have immediate access to market information regarding customers and suppliers. 

Firms can also benefit of a shared pool of specialised workforce. When firms of the 
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same industry are located in the same region, the matching costs of the labour market 

are low, since it is easier to find the employees with the specific skills firms need and, 

on the other hand, workers can easily find a post that fits their profile. Moreover, with 

the proximity, the competitive pressure arises, which might increase efficiency and 

consequently lead to productivity growth. Another consequence of localization 

economies is related with the externalities that come with knowledge spillovers as the 

stimulation of communication and innovation (Eberts, 1999). 

Localization economies are experienced in several locals all over the world. In 

our cities we can easily identify, for example, university clusters, financial districts or 

industrial specialized regions. An example often mentioned in literature is the large 

number of firms specialized in information technology located in Silicon Valley, in 

California. In this region many of the world's largest software firms are located, as well 

as thousands of start-up firms, in close connection with universities in the surroundings 

(e.g. MIT, Stanford University). In Portugal, we can also find examples of specialized 

areas where localization economies are evident, such as, the large number of small and 

medium textile industrial firms located in Vale do Ave (Alves, 2002). 

Urbanization economies arise from a large number of different industries in the 

same place. They are mostly related with the externalities that come with the 

concentration of different economic activities in urban areas. As Jane Jacobs postulates, 

the more diversity there is in the same region, the more opportunities are generated for 

observing, learning and adapting ideas from others (Jacobs, 1969). The existence of 

large industrial diversity in the same place fosters the exchange of ideas, technology and 

specialized human resources which promotes economic growth. In urban areas, 

industries and individuals can share indivisible facilities, public infrastructures, varied 

intermediate suppliers and diversity in terms of services, goods and skilled workforce. 

The co-location of some services - such as financial enterprises, banks and insurance 

companies - can also stimulate growth in other specialized complementary fields - like, 

for example, legal, technological, consulting firms. Moreover, in large urban areas, 

economic agents can take advantage of the scale economies arising by the size of the 

large market (World Bank, 2009). 

With the decline of transportation costs and with the technological development, 

the exchange of goods, knowledge and ideas are becoming easier. We could expect that 
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firms would start being indifferent to their location. However, agglomeration economies 

remain remarkably vital in our times and the decrease of transport and trade costs are 

actually contributing to the formation of more geographic clusters. As explained before, 

the gains of concentration arise mostly from specialization, complementarities in 

production, education, knowledge, proximity to other economic actors and diversity of 

goods, people and services (Jacobs, 1969). China and India's recent growth is mainly a 

consequence of the trade's increase between those countries and the rest of the world 

which would not be possible without the declining of the transport costs. However, 

within those countries, the development is occurring mainly in few urban areas 

(Glaeser, 2010; Quigley, 2008) 

 

Agglomeration economies and economic growth  

Both theory and empirical evidence point to a growth-enhancing effect of 

economic agglomeration. However, this relation is complex and depends on several 

factors (Fujita & Thisse, 1996). Herderson (2003) postulates that urbanization is not a 

growth stimulus per se, but, the level of urban concentration and the way as this process 

occurs affect economic growth. According to this author, for every country size and 

level of development, there is an optimal degree of urban concentration that declines 

with the exceeding size and level of development. 

Castells-Quintana & Royuela (2014) refer that, as with income inequality, the 

effects of agglomeration on growth depend on countries’ level of development. 

Development economic studies about this subject rely frequently on Williamson (1965) 

who claims that, in early stages of development, a high degree of spatial or urban 

concentration can be helpful because of agglomeration economies' advantages 

mentioned above. In later stages, the effect reverts and geographic concentration hinders 

growth mainly due to diseconomies of congestion. The efficiency gains of higher 

density in cities are limited by some factors that can endanger the benefits of urban 

growth, such as, the increase of house and land prices (Quigley, 2008). There are also 

unprized negative externalities of urban densities as: pollution, high criminality levels, 

congestion from vehicles and higher risks of disease, particularly relevant in developing 

countries. These problems, usually referred as congestion costs, are seldom considered 
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by potential rural migrants, which contribute for the excessive migration and for an 

inefficient size of large cities (Glaeser, 2010; Quigley, 2008).  

As economy grows, the urbanization process can eventually revert. Congestion 

costs lead to the deviation of productive resources and economic infrastructures to other 

areas. Moreover, in developed countries, different urban structures, apart from the urban 

concentration, may offer greater opportunities for growth (Castells-Quintana & 

Royuela, 2014) 

  

2.3 Geographic agglomeration, income inequality and growth 
In order to increase social cohesion within regions, policy makers around the 

world have been concerned about the need to reduce regional disparities. The European 

Union authorities enhance the need for the community to face issues as development 

disparities between regions and the backwardness of some rural areas (Dupont, 2007). 

Thus, countries' governments and intergovernmental organizations as United Nations 

are worried about economic costs associated with world's overpopulated mega-cities 

and with the impact that these urban centres have on the countries inequality levels 

(Henderson, 2003). In this section we will explore the relation between agglomeration 

economies, inequality and economic growth in order to understand the influence that 

income inequality and regional disparities have on economic growth.  

The relationship between agglomeration economies, inequality and growth is 

complex and depends on many factors. According to Castells-Quintana & Royuela 

(2014), it is possible that there is a trade-off between economic growth and equal 

distribution of income, at least in a spatial aspect. The influence of agglomeration on 

growth also seems to depend on the initial level of concentration and inequality 

(Castells-Quintana & Royuela, 2014). As mentioned in the previous chapter, according 

to Kuznets inverted-U curve, economic growth is accompanied by an increase of 

income inequality in the short and medium run. In fact, the Kuznets hypothesis is also 

highly associated with the urbanization process.  

 In the first stages of development, economic development is related with urban 

growth and higher levels of inequality. During the urbanization process, people and 

resources are reallocated from rural to urban areas. The difference between the wages of 

these areas enhances income inequality between regions. Both inequality and 
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agglomeration seem to be positively related with economic growth in early stages of 

development. This implies capital accumulation, concentration of production factors 

necessary for growth and transaction of people and resources from agriculture to the 

industrial sector where added value is higher (Castells-Quintana & Royuela, 2015). 

Regional inequality is also likely to be associated with economic growth in early stages 

of development of a country. In developing countries, authorities face the dilemma 

between higher economic growth and lower inter-regional disparities, since urban 

concentration is expected to lead to economic growth, but it is also associated with the 

increase of inequality. (Adelman & Robinson, 1989; Castells-Quintana & Royuela, 

2014; Williamson, 1965). 

In later stages of development, inequality can have a negative effect on 

economic growth. Also, the benefits of agglomeration economies on growth are narrow 

due to diseconomies of congestions (Williamson, 1965). Castells-Quintana & Royuela 

(2015) analysis also corroborate this theory. While in developed countries inequality 

and agglomeration were negatively associated with economic growth, in developing 

countries the association was positive. Moreover, the authors conclude that the high 

levels of real GDP per capita were associated with the lower levels of inequality and 

higher levels of urbanization, but over the years the relationship was stronger for 

inequality and weaker for urbanization.  

Income inequality tends to persist for a considerable period of development of a 

region and the turning point of this trend depends on many factors. According to 

Adelman and Robinson (1989), the authorities may have an important role in this 

process. For example, they can adopt policies to narrow the income gap between 

different regions or within the urban areas. Policies that intend to reduce the disparities 

between regions (as rural and urban areas) have to raise the productivity of economic 

activities in rural areas so that the rates of income growth in those regions become 

higher than in urban areas. If, on the other hand, policies aim to reduce the inequality 

within urban areas, they have to foster labour-intensive growth and stress human-

resource-investment to widen access to education (Adelman & Robinson, 1989). 

Another perspective, held by Castells-Quintana & Royuela (2014), says that the 

intervention to reduce spatial disparities can be inefficient in terms of national income 
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growth. The authors argue that, since urbanization process, inequality and growth go 

hand in hand, the essential aspect is the balance of forces between the three processes. 
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Chapter 3 Empirical studies on agglomeration, inequality and growth 
 

This chapter summarizes main empirical studies on the topic of agglomeration 

(or urbanization), income inequality and economic growth.1 We start with the studies 

most closely related to the topic (Castells-Quintana & Royuela, 2012, 2014, 2015) and 

then proceed with other studies that focus on growth, income inequality, rural-urban 

disparities, spatial clustering and city size (Andersson; & Klinthäll, 2015; Berdegué, 

Carriazo, Jara, Modrego, & Soloaga, 2015; Castells-Quintana & Royuela, 2012; 

Dominicis, 2014; Fallah & Partridge, 2007; Janikas & Rey, 2008; Rodriguez-Pose & 

Tselios, 2009; Royuela, 2014; Xu & Zou, 2000; Zhu & Wan, 2012). 

In Castells-Quintana and Royuela (2014), by estimating a dynamic panel 

specification at a country level, the authors analyze the influence of agglomeration and 

inequality on economic growth. They use a sample of 51 countries over the period 

1970-2007 that includes: 11 countries from Latin America and the Caribbean, 2 from 

North America, 10 from Africa, 13 from Asia, 1 from Oceania and 14 from Europe. 

Castells-Quintana and Royuela (2015) use the same sample but use a 

descriptiveanalysis (correlation coefficients) to explore the trends during the process of 

                                                
1 As a starting point for this research, we have searched on SCOPUS for the keywords 

"inequality", "agglomeration" and "economic growth". Then, we have tested for several 

other combinations of keywords (related with the previous ones) such as: "Urban 

growth", "Urbanization", “Spatial Clustering", "Equity" "Income Disparities" and 

"Regional Growth. To the articles gathered from SCOPUS using this procedure, we 

added references on the topic founded in other sources such as the cited references in 

analyzed papers. We have just included the empirical studies that analyze the 

relationship between the three variables - income inequality, agglomeration 

(urbanization or another spatial variable) and economic growth, excluding other papers 

that study inter-regional inequality such as Ezcurra (2009), Dominicis (2014), Perugini 

and Martino (2008), Rodriguez-Pose and Tselios (2010). The scarce number of 

empirical studies founded show that this topic is still unexplored and clearly sustains the 

relevance of this research.  
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economic development without specifying a causal relation between urbanization, 

inequality and economic growth. 

Castells-Quintana and Royuela (2014) conclude that high levels of inequality 

seem to be associated with lower subsequent economic growth, while high levels of 

urban concentration are associated with higher growth. They also conclude that the 

consequences of increasing agglomeration levels vary with the characteristics of the 

country. In fact, the increase of agglomeration has a positive effect on growth only 

when the initial levels of income and of inequality are low. If the initial levels of 

income or of inequality are high, the growth in agglomeration is negatively associated 

with economic growth. Regarding the increase of inequality, it has a positive influence 

on growth only when combined with increasing agglomeration and when the levels of 

income and inequality are low. In other cases, the increase of inequality has a negative 

effect on growth. 

When analysing the correlation coefficients between urbanization, inequality 

and economic growth, Castells-Quintana and Royuela (2015) find a non-linear 

relationship, as suggested by the literature. High levels of real GDP per capita are 

associated with lower levels of inequality and higher levels of urbanization, but over the 

years the relationship is stronger for inequality and weaker for urbanization. Moreover, 

only in developing countries higher inequality and higher urbanization are positively 

related with economic growth. The relationship between inequality and urbanization 

also depends on the development stage of the country: while in developed countries the 

variables are negatively associated, in developing countries the association is positive 

(Castells-Quintana & Royuela, 2015).  

In Castells-Quintana & Royuela (2015), the authors also explore this 

relationship concerning the evolution of variables. Economic growth is apparently 

associated with an increase of inequality only when the initial level of inequality is low. 

Economic growth is only associated with urban growth in more developed and equal 

countries. Moreover, the increase of urbanization was associated with the decrease of 

inequality for all the samples considered, but was only strongly significant for the 

growth of small and medium cities in less equal and less developed countries. 

In 2012, the same authors analyse the impact of unemployment on long run 

economic growth highlighting the role of both income inequality and urbanization on 
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this relationship. The sample used on the empirical research includes data from 48 

countries with different levels of economic development over the period from 1990 to 

2007.The analysis indicates that an increasing inequality has a negative effect on 

growth in countries with high levels of urbanization, or in countries with low levels of 

urbanization that have high and persistent levels of unemployment (Castells-Quintana & 

Royuela, 2012). 

Therefore, the empirical research developed by Castells-Quintana & Royuela 

(2014), Castells-Quintana & Royuela (2015) and Castells-Quintana & Royuela (2012) 

shows that while high levels of urban concentration are associated with economic 

growth, high levels of inequality seem to limit long-term growth.  

Royuela et al. (2014) also analyse the influence of income inequality on economic 

growth at a regional level and how this relationship changes with the level of 

urbanization. The data refers to the period 2004-2012 and includes 214 TL2 regions of 

15 different OECD countries - 10 European (Belgium, Czech Republic, Estonia, 

Finland, France, Italy, Luxemburg, Spain and the United Kingdom), 4 American 

(Canada, Chie, Mexico, and the United States) and 1 Asian (South Korea). To gather 

the regional data the authors use micro-data from household income surveys available 

on OECD Income Distribution Database. 

Following Castells-Quintana & Royuela (2014), the authors consider that the 

interaction between the urbanization level and income inequality has a large impact on 

economic growth. So, when analysing the effects of inequality on growth, they include 

in the model variables representing the share of urban population in each region by size 

of cities. 

Regarding the relationship between urbanization and inequality, the empirical 

results of Royuela et al. (2014) show that the level of inequality is, on average, higher in 

regions where the larger share of population lives in cities with more than 1.5 million 

inhabitants. The authors point some arguments for this relationship: in large cities there 

are more firms willing to pay higher wages and the returns to talent are higher which 

attracts more talented people; the agglomeration economies can promote additional 

wages premia, increasing the level of inequalities; the inflowing of migrants that intend 

to find jobs in large cities can exceed the job offers leading to unemployment which 

enlarges the income inequality levels. 
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The empirical results indicate that regions with higher inequality levels have 

lower economic growth. Moreover, the relationship between inequality and growth is 

weaker in rural regions with smaller cities than in more urbanized ones. Thus, the 

magnitude of the negative impact of inequality on economic growth increases with the 

size of the cities on the region. Another conclusion of the article is that inequality within 

big cities and metropolitan areas is becoming more important than the inequalities 

between regions. 

The sensitive analysis presented in the article shows the impact of the Great 

Recession of 2007/08 on the relationship between inequality and growth. The results 

suggest that economic crises empowered the negative effects of inequality on growth 

and that low inequality may improve region's resilience to economic shocks. 

Rodriguez-Pose and Tselios (2009) present us an analysis on the European 

regional inequality. The authors study income per capita and income disparities within 

and across European regions giving special attention to the role of spatial effects such as 

income agglomeration. They use an Exploratory Spatial Data Analysis methodology 

and the sample is based on micro data provided by the European Community 

Household Panel (ECHP) that contains data from 102 NUTS1 or 2 regions from 13 EU 

countries for the period 1995-2000.  

In their analysis, they also identify an U-shaped relation between income per 

capita levels and inequality. Moreover, in the period under study, inequality in Europe 

faces a downward trend that seems to be mainly within-region since the dimension of 

within-region inequality is greater than the between-region and between-country 

inequalities. Other conclusion is that the spatial distribution of income and inequality is 

asymmetric. Regions with similar income characteristics tend to cluster, not only within 

a country, but also across nations. 

Disparities across different regions of Europe are evident between rural and 

urban areas and between northern and southern Europe. There are clusters of high 

income inequality and low income per capita in the south of Europe and in rural areas, 

while the clusters with low inequality and high income are mostly located in the 

northern part and in urban areas. In this article the authors highlight the impact of the 

proximity between the regions, as the economic growth of a region is strongly affected 

by the economic condition of the neighbouring regions. Consequently, a poor region 
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surrounded by other poor regions is likely to have more difficulties on growing than 

poor regions surrounded by richer regions. Moreover, regarding the North-South 

disparities in EU, the city-regions of the south seem to generate positive externalities 

and alleviate the polarization. A city-region with higher GDP and low income 

inequality than the neighbour areas enhance the economic growth in the surrounding 

regions(Rodriguez-Pose & Tselios, 2009). 

Regarding the association between inequality and growth on US counties, Fallah 

& Partridge (2007) draw some conclusions that are slightly different from the studies 

we described before. The authors study the relationship between inequality and growth 

considering that urbanization is one of the factors through which inequality can affect 

growth. They analyse the effect of inequality on growth in urban and rural regions 

separately, to understand how factors like agglomeration economies and specialisation 

of labour influence the inequality-growth relation.  

Their empirical evidence corroborates their hypothesis which postulates that the 

inequality-growth relationship changes with the type of area. On urban areas, where 

agglomeration economies and specialisation of labour are stronger, income disparities 

intensifies the market reward of the most able, attracting more skilled and specialized 

workers and, consequently, fostering growth. In small rural areas, income inequality 

weaknesses social cohesion and affects negatively growth. These conclusions are 

visible even when comparing the metropolitan regions and non-metropolitan region of 

the same state.  

Janikas & Rey (2008) use the US as a study area to develop a research about the 

relationship between income inequality, spatial clustering and regional economic 

growth. The data was obtained from the Bureau of Economic Analyses and from the US 

Census Bureau. The authors performed empirical econometric studies on the 

relationship between growth, inequality and spatial clustering at a state and at a county 

level for the period between 1969 and 2000.  

The empirical results of their study allow drawing some conclusions. First, 

inequality seems to be a partial function of economic growth, but not vice versa. 

Moreover, states with higher levels of income in the earlier stages present larger growth 

rate of inequality. The authors note that economic growth might be best related to the 

change in regional inequality rather than to the level. Moreover, the starting level of per 
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capita income is significantly correlated with the growth of intrastate inequality in a 

positive manner. This would mean that a state with a higher level of income relative to 

the nation could expect to experience larger increases in regional disparities within their 

boundaries over time (Janikas & Rey, 2008). 

Regarding the intrastate spatial clustering, it does not seem to affect growth, but 

it appears to be negatively related with intrastate inequality, which indicates that states 

with high initial levels of spatial clustering may have lower growth rates on inequality. 

Spatial concentration of incomes decreases over time at both the inter and intrastate 

scales of measure, suggesting a possible homogenizing of regional incomes across 

space. Furthermore, it seems to exist a strong positive relationship between spatial 

clustering and inequality at the state level, but the average relationship at the county 

level was negative. 

Xu & Zou (2000) and Zhu & War (2012) focus their research on China's 

increase of inequality that followed the economic growth in the last decades. Since the 

economic reforms initiated in 1978, China's GDP has been growing fast, with an 

average growth rate of 9.9% (from 1978 until 1994). At the same time, the Gini 

coefficient of household income grown from 25.7 in 1984 to 37.8 in 1992. Both articles 

defend that this relationship between economic growth and income inequality seems to 

support the Kuznets’ inverted-U hypothesis. 

In their empirical research, Xu & Zou (2000) use a panel data set to identify the 

determinants that influence income inequality. They examine a sample for 12 Chinese 

provinces over 11 years focusing on how the economic structure, the urbanization 

evolution and the role of state policies influence income inequality growth. On their 

estimations the authors use FE (fixed effects), RE (random effects), and FE + 2SLS 

(fixed effects - two stage least squares) models to understand the impact of some 

determinants on income distribution. The results indicate that, provinces with higher 

share of state-owned enterprises (SOE) had smaller Gini coefficient and that inequality 

increases with higher inflation and growth rates, and (less significantly) the increasing 

extent of foreign trade. Regarding the education levels, the results do not lead us to 

robust conclusions since the variable used does not show large variations across time 

since it was collected every 5 years. Other conclusion is that provinces farther from the 

coast had larger inequality, which probably reflects the consequences of greater 
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imperfection of capital markets. Moreover, the increase of urbanization does not play a 

significant role in the increasing income during this period.  

Zhu & War (2012) use the Theil Index and an adjusted Gini coefficient 

estimated in Lin et al. (2010) for the years 1990, 1995, 2000, 2005 and 2008 to analyse 

the trends of income inequality in China. To extend the period to the 1980s, they 

consider the Gini coefficient estimated by the World Income Inequality Database. They 

confirm that the income inequality declined until the mid-80s and has been increasing 

since then. To understand if the rural-urban inequality follows the same trend, they look 

at the rural-urban income ratio for provinces. The ratio declined until 1985 and has been 

rising since then, so, it is positively correlated with inequality. 

When looking at the trend on regional disparities, they conclude that it broadly 

follows the same trend and the overall inequality. However, they point out for some 

differences. The decline on regional disparities lasted until the 90s while the decline on 

income inequality lasted only until mid-80s. Moreover, the rising trend in regional 

disparities vanished in 2003 and decline in 2008. Along with Xu & Zou (2000), the 

authors defend that this can be related with the beginning of the second part of the 

Kuznets curve. 

Andersson & Klinthäll (2015) analyse how agglomeration and growth affected 

inequality within and between regions in Taiwan. The empirical study uses household 

data for the period between 1967 and 2006 to construct a longitudinal perspective on 31 

consecutive household surveys using multiple cross-sectional regression estimations. 

The authors construct time series of inequality trends, observing the differences 

between the northern region of Taiwan and the rest of the country, and then focusing on 

the evolution of the inequality within these regions. The authors have divided the 

sample according to the social-economic characteristics of the individuals - education 

and occupation. To include the effect of location on the analysis, the households were 

classified according to the location (north or non-north). 

According to this study, Taiwan faced an increase of the disparities between the 

northern region and the rest of the country. During these years, the country's industry 

faced considerable changes mostly regarding the agglomeration of the most-skilled and 

intense industries in the northern region. Regarding the intra-regional effect of 

agglomeration on income inequality, during the period in analysis, the highest 
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educational categories has gained more in relative terms, both within the north and the 

rest of Taiwan. Thus, the patterns of higher returns to education existed both within and 

outside the north and do not suggest the effects of agglomeration. This trend was more 

accentuated in the north particularly from around 1990.  

When looking at the intra-regional disparities between occupations, they observe 

that in the northern region the disparities increased after 1990, implying an increase 

premium for high-end occupations like "administrative and executive workers". 

However, when comparing with the rest of Taiwan, the income gap between high-end 

occupations and the other occupations is not significantly wider in the north, which 

indicates that other occupations also gained from agglomeration in the north. 

On the other hand, the analysis of the inter-regional disparities - that compare 

the income of the individuals from the north and from the non-north - 

emphasizes the gap between these regions, not only in the higher educated categories 

but also comparing the lower educated ones. These disparities decreased in the 

beginning of the period in analysis, but increased again at the end.  

To finish this chapter we present an empirical study about the effects of 

urbanization on rural areas in Latin America - namely in Chile, Colombia and Mexico. 

In Berdegué et al. (2015) the authors investigate the effects of small- and medium-sized 

cities within rural–urban territories on economic growth and on the reduction of 

poverty, and income inequality compared to deep-rural and metropolitan territories. 

They start by testing the effects of city size on income, poverty and inequality and then 

they analyze different channels through which cities influence territorial dynamics - 

access to diverse services, physical and virtual connectivity; diversified economy; 

greater public investment in the rural environment, greater social diversity, more human 

capital, gender system within the territory; political competition and access to financial 

services. 

The authors confirm the crucial role of urban centres on development. In rural-

urban areas, characterized by a strongly rural economic, social, demographic and 

cultural environment, the presence of a city is associated with more economic growth in 

Chile and Colombia and to greater reduction of poverty in the three countries analyzed. 

For Mexico, the relationship between poverty and economic growth is less clear, 

probably due to cash transfers in the agricultural sector. The greatest improvements in 
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poverty reduction can be observed in territories with large metropolises (Berdegué et 

al., 2015). 

The different combinations of channels have different effects on economic 

growth, income disparities and poverty. These differences affect the way urban centres 

influence the rural areas of the territories (Berdegué et al., 2015).  

The results of Berdegué et al. (2015) demonstrate that the channels that 

influence poverty vary from country to country. Public investment in rural–urban 

territories is the only channel of the nine that present positive effects of cities on 

territorial development without compromising equity and rising the poverty. This study 

shows also the important effect of small and medium-sized cities on the development of 

rural areas. Moreover, in the countries analysed, the increase of economic growth is 

usually accompanied by high levels of income inequality. 
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Chapter 4 The influence of income inequality and geographical 

agglomeration on regional economic growth: the Portuguese case 
 

In chapter 3, we described several studies that explore the influence of 

inequality and agglomeration on growth. In this chapter, we present an empirical study 

on the influence of income inequality and geographical agglomeration on economic 

growth for the Portuguese case. We start by describing our model and then we present 

the variables, dependent and independent, that are employed to accomplish our goals. 

Finally, the results of the estimation of the model are shown. 

 

4.1 The model 
In order to analyse the relationship between income inequality, geographical 

agglomeration and economic growth, we undertake the estimation of a panel data for 

the 28 Portuguese (mainland) NUTS3 regions over a period of 9 years. Having under 

consideration previous literature, our econometric model can be described as follows: 

 

yit =β0 + β1 (Yi,t−1)  + β2(Ai,t−1) + β3(INEQi,t−1) + α (X i,t−1) + ui,t  (4.1) 

 

where: 

 yit- is the growth rate of GDP per capita at constant prices between t-1 andti n 

region i; 

Yi,t−1- is the initial level of GDP per capita at constant prices in period t-1 in region i;  

 Ai,t−1- measures the agglomeration economies in period t-1 in region i; 

 INEQi,t−1 -measures income inequality in period t-1in region i; 

 Xi,t−1- is the vector of control variables in period t-1 in region i; 

 ui,t- is the error term. 

 

4.2 The Data 
Dependent Variable 

The dependent variable, yit, corresponds to the annual growth rate of the GDP 

per capita at constant prices for the Portuguese (mainland) NUTS3 regions. INE 
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(Portuguese National Statistics Office) provides the GDP per capita at current prices for 

these regions, annually for the period 2004-2013. In order to calculate the GDP per 

capita at constant prices, we use the Consumer Price Index (CPI) (base 2012), available 

at a NUTS2 level. For each NUTS3 region we use the CPI of the correspondent 

NUTS2.Then we calculate the annual growth rate of the GDP per capita at constant 

prices. 

 
Figure 1: Annual growth rate of the GDP per capita at constant prices (average), NUTS3, 2004-2013 

 
 

Figure 1 shows the average annual growth rate of the GDP per capita for the 

period 2004 to 2013 by NUTS3, offering a picture of how GPD per capita has been 

growing in the past years in Portugal. The main conclusion is, as expected, that GDP 

per capita has grown more in the inland and less in the coastal biggest urban centres of 

Lisbon and Porto, showing a tendency of convergence. 
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Independent Variables 

The independent variables encompass income inequality and agglomeration 

measures for each NUTS3 regions of Portugal (mainland), as well as a group of control 

variables that express different economic, social and demographic characteristics of 

these regions. We group the explanatory variables according to their nature and 

characteristics. 

 

- GDP per capita 

Figure 2 represents the average level of GDP per capita per NUTS3 from 2004 

to 2012. We can observe that GDP per capita is higher on the coast line than in interior 

regions, as expected. The NUTS3 with the highest GDP per capita is Grande Lisboa 

with the average of 25100 €/year followed by Alentejo Litoral (GDP per capita of 

19100€ per year) and Pinhal Litoral (GDP per capita of 15200€ per year). The lowest 

values are 7500€, 8300€ and 9500€ for Serra da Estrela, Tâmega and Cova da Beira, 

respectively. 

 
Figure 2: GDP per capita per NUTS3 (average), 2004 - 2012 
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- Income Inequality 

Several indicators can be used to measure income inequality. Between the most 

commonly used we find: the Gini coefficient, the coefficient of variation, the variance, 

the Relative Mean Deviation, the Atkinson Index, and the Theil Index. The choice of 

the measure depends on the purpose of the study, however, there are some general 

principles that should be satisfied when choosing it: principle of transfers (weak or 

strong), income scale independence, principle of population and decomposability 

(Cowel, 2009).2 Inequality is expected to have a positive association with growth on the 

first stages of development, but a negative one on later stages.(Castells-Quintana & 

Royuela, 2014)  

Due to the difficulty on accessing micro data on households income and living 

conditions that would enable us to compute a more refined measure, we follow 

Dominicis (2014) and measure income inequality within NUTS3 regions as the 

dispersion of average monthly earnings per worker of the municipalities that are 

included in each NUTS3. Like Dominicis (2014) and Rey & Janikas (2008) we 

calculate the Theil Index. 

The Theil Index belongs to the family of generalized entropy (GE) inequality 

measures. The formula derives from the general formula of the Entropy index:  

 

                                                
2  According to Cowel (2009), there are four criteria that should be satisfied by 

inequality measures: principle of transfers (weak or strong), income scale independence, 

principle of population and decomposability. An inequality measure satisfies the 

principle of transfers when: considering any two individuals, transferring a positive 

amount of income from the richer to the poorer person, the inequality level measured 

decreases. The principle of population requires that the inequality of the income 

distribution should not depend on the number of individuals. The income scale principle 

implies that if everyone's income changes by the same proportion then the value of the 

inequality measure should remain the same. Respecting the principle of 

decomposability, there should be a coherent relationship between in-equality in the 

whole of population and inequality in its constituent parts. 
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    (4.2) 

 

The parameter α in the GE class represents the weight given to distances 

between incomes at different parts of the income distribution. The most common values 

used forα are 0,1 and 2, but this parameter can take any value. The index is more 

sensitive to variations in the lower tail of the distribution for low values of α. Theil’s T 

Index corresponds to GE(1) and can be written as (World Bank, 2005): 

 

     (4.3) 

 

If one municipality has all the income (maximum inequality), then the index is 

ln(N), while if every municipality has the same income (minimum inequality), than the 

Theil index is zero. In order to range it from 0 to 1, we divided the Theil Index by ln(N). 

 
Figure 3: Theil index (average), NUTS3, 2004-2012 
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Figure 3 depict show the Theil index varies from region to region within 

Portugal. We can notice that the regions with higher inequality are Alentejo Litoral, 

Grande Lisboa and Beira Interior Sul. The regions where the Theil index is lower are 

Alto Trás-os-Montes and Pinhal Interior Norte.  

Since inequality analyses can lead to a variety of sometimes significantly 

different results, in order to increase the robustness of our results and following 

Rodriguez-Pose (2009), we also consider another measure of inequality, the Atkinson 

Index, which also satisfies the principles mentioned before. 

The Atkinson Index is defined as: 

    (4.4) 

 

The parameter ε usually assumes values 0,5; 1,0; 1,5 or 2,0. The higher the 

chosen value, the more sensitive the Atkinson Index becomes to inequalities at the 

bottom of the income distribution. We compute the indicator using the value 2 so that 

we can capture the inequalities at the bottom of the income distribution (Cowel, 2009). 

 
Figure 4: Atkinson index (average), NUTS3, 2004-2012 
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 Looking at Figure 4, we can identify as the regions with highest Atkinson 

coefficient Médio Tejo, Alentejo Litoral, Grande Lisboa and Alto Trás-os-Montes. The 

regions with lower inequality, measured by the Atkinson Index, are Serra da Estrela and 

Cova da Beira. We can observe slight differences between this map and the results 

obtain for the Theil Index (Figure 3). This differences show the importance of 

considering both indicators in our analyses.  

 

- Agglomeration 

The influence of agglomeration on economic growth is expected to be positive 

but it depends on the characteristics of the country (Castells-Quintana & Royuela, 

2014). To measure agglomeration we test two variables; the population density by 

NUTS3 and the proportion of the working population in urban areas3. 

Hence we consider the Population Density to measure agglomerations economies and 

defined as the number of residents by square kilometer for the time period 2000 to 

2014. 

 

 

 

 

 

 

 

 

 

 

 

                                                
3 Castells-Quintana & Royuela (2014) use the population density to measure 

agglomeration and the urban population as percentage of total population on the region 

to measure the urbanization. However, due to the lack of data that would enable us to 

calculate the percentage of urban population, we opted for other indicator that reflects 

similar phenomena. 
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Figure 5: Population Density (average), NUTS3, 2000-2014 

 
 

In addition, we also consider another variable to measure agglomeration 

economies - the proportion of employees living in urban areas - which is defined as the 

percentage of employed population that works in urban areas divided by the total 

number of employees. 

 

Control Variables 

Following Rodríguez-Pose (2009), we control for a group of variables that 

capture different characteristics of the population namely: enrollment rate, graduates per 

1000 inhabitants, investment rate, share of activity sector (industrial and services), 

ageing ratio, crime rate and unemployment.  

 

- Human Capital 

To capture the Human Capital we use two measures: tertiary enrollment rate and 

the higher education graduates per 1000 inhabitants. These variables are expected to 

have a positive effect on growth (Fallah & Partridge, 2007). 
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- Enrollment rate in secondary education: relation between the number of 

students enrolled on upper secondary education and the resident population 

aged between 15 and 17 years old; 

- Graduates per 1000 inhabitants: relation between the number of higher 

graduates in a certain year and the resident population aged 20-29 years for 

the same year.4 

 

- Physical Capital 

- Investment rate: investment rate of firms. It is calculated by dividing the 

gross fixed capital formation by the gross value added at factor costs 

multiplied by 100. This variable is expected to have a positive effect on 

growth (Barro, 2000).  

 

- Structural change 

- Share of the Industrial Sector: proportion of employees working in the 

industrial activity sector over the total number of employees; 

- Share of the Tertiary Sector: proportion of employees working in the tertiary 

sector over the total number of employees. 

 

- Living conditions 

- Crime Rate: number of crimes per resident population multiplied by 1000. 

This variable is expected to have a negative impact on economic growth 

(Ruiz Estrada & Ndoma, 2016). 

- Unemployment per resident population aged 15-70 years: in order to 

consider the effects of unemployment, we divided the number of 

unemployed population by resident population aged 15-70 years (since data 

on working population disaggregated at a NUTS3 level is not available). 

                                                
4 Due to the lack of available data, it was necessary to estimate the Higher education 

graduates per 1000 inhabitants for 2003/2004. We assumed the same growth rate as 

between 2004 and 2005 for each region. 
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This variable is excepted to have a negative effect on economic growth 

(Castells-Quintana & Royuela, 2012). 

The main statistical information of each variable is summarized in Table1.  

 

Tables 1 - Descriptive Statistics 

Variable Expected 
effect 

Average St. Dev. Min. Max. Source 

Dependent Variable 
Growth 

 

GDP_GR 
Growth of GDP per 
capita at constant 

prices 

  0,038 0,043 -0,188 0,201 

Statistics 
Portugal, 
Regional 
economic 
accounts 

Independent Variables 

GDP per capita 
at constant 

prices 

GDP_PC 
Gross domestic 

product per 
inhabitant at constant 
prices (Base 2011 - 

€) 

(-) 12,521 3,723 5,967 26,868 

Statistics 
Portugal, 
Regional 
economic 
accounts 

Inequality 

 
THEIL 

Theil Index 0,004 0,005 0,000 0,030 Quadros de 
Pessoal 

 ATK 
Atkinson Index 

(+) in early 
stages of 

development and 
(-) in later stages 
of development 0,019 0,020 0,001 0,085 Quadros de 

Pessoal 

Agglomeration 
P_DENS 

Population Density 233,2 385,5 14,6 1584,0 

Statistics 
Portugal, Annual 

estimates of 
resident 

population 
 URB 

Proportion of the 
working population 
living in urban areas 

(+) in early 
stages of 

development and 
(-) in later stages 
of development 0,636 0,171 0,263 0,980 Quadros de 

Pessoal 

Human Capital SECONDARY 
Enrollment rate in 

secondary education  
123,017 29,073 60,000 243,800 

Ministério da 
Educação e 

Ciência 
 HC_DIP 

Graduates per 1000 
inhabitants  

(+) 

52,268 44,877 0,100 259,110 

Direcção-Geral 
de Estatísticas da 

Educação e 
Ciência 

Fisical Capital 
I 

Investment rate (+) 24,761 11,923 -1,380 81,290 

Statistics 
Portugal, 
Integrated 

business accounts 
system 

2ND_SECTOR 
Share of industrial 

sector 
(-) 0,399 0,131 0,129 0,713 Quadros de 

Pessoal 
Structural 

change 

3RD_SECTOR 
Share of tertiary 

sector 
(+) 0,563 0,120 0,282 0,855 Quadros de 

Pessoal 

Living 
conditions 

CRIME 
Crime Rate (-) 32,901 8,675 20,300 71,800 Direção-Geral da 

Política de Justiça 

 UNEMP 
Unemployment per 
resident population 
aged 15-70 years 

(-) 0,066 0,026 0,009 0,283 IEFP 
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4.3 Estimation Results 
As pointed out before, this study undertakes the estimation of a time-series 

cross-section data for the 28 Portuguese (mainland) NUTS3 regions over a period of 9 

years to analyse the influence of inequality and agglomeration economies on economic 

growth. In this section we present the estimation results.  

We start by analysing the correlation between the independent variables in order 

to exclude the possibility of having highly statistically correlated variables in the same 

model specification are. Using the software E-views, we obtain the correlation matrix 

(see Table 2) and exclude variables with a Pearson correlation coefficient higher than 0, 

6. 

 

Tables 2 - Correlation matrix between independent variables 

 GDP_ 
PC THEIL ATK URB P_DEN

S 
2ND_ 

SECTOR 
3RD_ 

SECTOR CRIME HC_ 
DIP 

SECON 
DARY I UNEMP 

GDP_PC 1,000            
THEIL 0,563 1,000           
ATK 0,409 0,597 1,000          
URB 0,530 0,231 0,209 1,000         
P_DENS 0,511 0,154 0,118 0,724 1,000        

2ND_ 
SECTOR  -0,223 -0,266  -0,453 0,230 0,060 1,000       

3RD_ 
SECTOR 0,266 0,341 0,552 -0,174 0,005 -0,953 1,000      

CRIME 0,521 0,123 0,091 0,528 0,400 0,056 0,003 1,000     
HC_DIP 0,267 0,070 0,058 0,194 0,205 -0,109 0,067 0,145 1,000    

SECON 
DARY 0,319 0,239 0,239 -0,021 -0,017 -0,339 0,348 0,126 0,384 1,000   

I 0,050 0,319 0,257 -0,259 -0,178 -0,286 0,248 -0,105 0,085 0,010 1,000  
UNEMP 0,193 0,097 0,217 0,351 0,315 -0,114 0,141 0,199 0,151 0,298 -0,237 1,000 

 

We then start specifying the model. The most common formulations of a time-

series cross-section data are the Fixed Effects Model- which assumes that differences 

across units can be captured in differences in a constant term - and the Random Effects 

Model- which produces more efficient estimations, but is consistent only if unit specific 

effects are not correlated with the other explanatory variables. In order to choose which 

model we should use to estimate the equation, we run the Hausman Test (Greene, 
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2000). Giving the results of the test, we concluded that we should use the Fixed Effect 

Model.5 

We considered several combinations of independent and control variables, 

presenting 6 specifications in Table 3: 

 

Tables 3 - Estimation results 

Explanatory 
Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Constant 1,1573*** 0,9668*** 0,9284*** 1,2047*** 0,9424*** 0,7719*** 

  (0,0000) (0,0000) (0,0000) (0,0000) (0,0000) (0,0000) 

GDP_PC -0,2976*** -0,3297*** -0,2922*** -0,3309*** -0,3269*** -0,2918*** 

  (0,0000) (0,0000) (0,0000) (0,0000) (0,0000) (0,0000) 

THEIL -- -- -- -1,1078 -1,1063 -1,0373 

     (0,4320) (0,4316) (0,4766) 

ATK -0,4099 -0,3350 -0,3376 -- -- -- 

  (0,4208) (0,5107) (0,5111)    

URB -- -- -0,1238 -- -- -0,1205 

    (0,4826)   (0,5019) 

P_DENS -0,0012* -0,0012* -- -0,0013* -0,0011 -- 

  (0,0811) (0,0592)  (0,0511) (0,1034)  

2ND_SECTOR -0,1927 -- -0,1468 -0,2448** -- -- 

  (0,1379)  (0,2505) (0,0413)   

3RD_SECTOR -- 0,2318* -- -- 0,1771 0,1868 

   (0,0600)   (0,1641) (0,1536) 

CRIME -0,0007 -- -0,0006 -- -- -0,0005 

  (0,4731)  (0,5122)   (0,6029) 

HC_DIP 0,0000 -- 0,0000 -- -- 0,0000 

  (0,8840)  (0,8130)   (0,9590) 

SECONDARY -- 0,0004*** -- 0,0004*** 0,0003*** -- 

   (0,0002)  (0,0002) (0,0008)  

                                                
5The Hausman test evaluates the consistency of an estimator when compared to an 

alternative, less efficient, estimator which is already known to be consistent. In case of a 

panel data, it can also be used to choose between the Random Effects model - is 

preferred under the null hypothesis due to higher efficiency - and the Fixed Effects 

model. As the p-value of our test is < 0,05, we reject the null hypothesis and opt for the 

Fixed Effects model (Greene, 2000). 
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I -0,0005* -- -0,0005** -- -- -0,0007*** 

  (0,0576)  (0,0464)   (0,0095) 

UNEMP 0,2067* -- 0,2322** -- 0,1709 -- 

  (0,0679)  (0,0399)  (0,1073)  

Summary of statistics  
R-squared 0,5391 0,5465 0,5334 0,5480 0,5522 0,5230 

Adjusted R-squared 0,4638 0,4802 0,4571 0,4820 0,4844 0,4477 

S.E. of regression 0,0308 0,0312 0,0310 0,0311 0,0310 0,0313 

Sum squared residual 0,1979 0,2126 0,2004 0,2119 0,2099 0,2048 
Notes: significance level at 1% (***), 5% (**) and 10% (*); p-value in (). 
 

From Table 3 we can conclude that the adjusted R-squared of the models vary 

between 0,4844 and 0,4477. We can also observe that only some variables are 

significant to explain the annual growth rate of the GDP per capita in the selected 

period. 

The variable Gross Domestic Product per inhabitant at Constant Prices, after log 

transformation (GDP_PC) is statistically significant in all the specifications, with a 

negative impact on the dependent variable, as expected (the convergence effect).    

Concerning the variables that measure the influence of Inequality on growth, we 

observe that in models 4, 5 and 6 the Theil Index (THEIL) has a negative impact on 

growth, as expected. However the estimators are not statistically significant. Looking at 

models 1, 2 and 3, we perceive that the Atkinson Index (ATK) has also a negative 

estimated impact on the dependent variable but, once more, the coefficient of the 

variable is not significant. 

Looking at the variables that measure Agglomeration, the Proportion of 

Employees Living in Urban Areas (URB) and the Population Density (P_DENS), we 

observe a negative estimated impact of agglomeration on growth. While URB is not 

statistically significant in any specification, the indicator P_DENS is significant in 

models1, 2, 4 and 6. These results are quite unexpected since most of the literature 

indicates that the impact of agglomeration on growth is positive. However, as 

mentioned in Section 2.2, the influence of agglomeration on economic growth depends 

of many factors and, as in inequality, in later stages of development, this influence is 

expected to be negative.  

For the variables that represent Structural Change - the Share of the Industrial 

Sector (2ND_SECTOR) and the Share of the Tertiary Sector (3RD SECTOR) - the sign 
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of the coefficients are as expected, with the proportion of the industrial sector having a 

negative and significant impact on growth and the tertiary sector having a positive 

impact on growth. However, 2ND_SECTOR is only statistically significant in model 4 

and 3RD_SECTOR is only significant in model 2. 

If we look at models1, 3 and 6, the Crime Rate (CRIME) appears with a 

negative estimated influence on growth but its impact is not significant in all models. 

Regarding Human Capital variables, we see that the Enrollment Rate in Secondary 

Education (SECONDARY) has, as expected, a positive and significant impact on 

growth - models 2, 4 and 5. The number of Graduates per 1000 Inhabitants (HC_DIP) 

does not have a significant influence on growth in any of the specifications- models 1, 3 

and 6. 

The variables Investment Rate (I) and Unemployment per Resident Population 

aged 15-70 years (UNEMP) appears with unexpected signs in all the specifications. The 

unexpected results of some variables can be a consequence of the period in analysis 

being too short to rigorously evaluate their impact on growth. Moreover, the particular 

characteristics of the period in analysis, namely the effects of the Portuguese financial 

and economic crisis that started in 2011, can also interfere in the results. 
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Chapter 5 Conclusions and future research 
 

This study analyzed the effects of income inequality and geographic 

agglomeration on economic growth. We started by doing a literature review on the topic 

to understand the mechanisms through which both inequality and geographic 

agglomeration affect growth.  

Most of the modern studies about the influence of inequality on growth rely on 

Kuznets' inverted-U hypothesis. According to Kuznets, income inequality is positively 

related to economic growth in early stages of development of an economy but in later 

stages this relation reverts. The magnitude and the effects of income disparities on 

growth depend on different channels. Modern literature on this topic points to four main 

channels: credit market imperfections, fiscal policy, socio-political instability and 

savings rates.  

Geographic agglomeration is frequently mentioned as growth-enhancing mainly 

due to the scale economy effect, but this relation is complex and depends on several 

factors. Depending on the characteristics of the country, in later stages of development 

these effects can revert mainly due to the negative externalities of urban density. 

According to Herderson (2003), there is an optimal degree of urban concentration that 

depends on each country size and level of development. This degree declines with the 

exceeding size and level of development. 

The literature review putts in evidence the complexity of the relation between 

the three variables – inequality, geographic agglomeration and growth. In early stages 

of development, both inequality and agglomeration seem to have a positive effect on 

economic growth since both imply capital accumulation, concentration of production 

factors, and workers reallocation to sectors where the added value is higher. In later 

stages of development, inequality has a negative effect on economic growth, and 

agglomeration positive effects narrow due to congestion costs. Police makers can have 

an important role on the dimension of these phenomena: in developing countries they 

face the dilemma between promoting economic growth, which is associated with more 

inequality, or promoting lower inter-regional disparities, and this might refers to narrow 

the income gap between different regions or within the urban centers. In addition, 

Castells-Quintana & Royuela (2014) says that the intervention to reduce spatial 
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inequality can be inefficient in terms of national economic growth. The authors argue 

that since urbanization, inequality and growth go hand in hand, the important is to 

consider the relation of forces between the three processes. 

After an intensive literature review of empirical studies on the influence of 

agglomeration and income inequality on economic growth in different regions of the 

world, we conducted an econometric study for the Portuguese case. 

We estimated a balanced panel data for the 28 Portuguese (mainland) NUTS3 

regions for the period between 2004 and 2013. In our model, the regional growth rate is 

influenced by the initial Gross Domestic Product per inhabitant, inequality, 

agglomeration economies, and other control variables. We constructed a time-series 

cross-section database and estimated our model using a Fixed Effects Model. As 

expected, the results of our estimation showed a convergence effect, as the variable 

Gross Domestic Product per inhabitant is significant and has a negative impact on 

economic growth. In addition, the results showed, as expected, a negative effect of 

inequality on growth, but the estimates were not significant. Regarding agglomeration, 

it seems to have a negative impact on growth. This result is quite unexpected, but as 

pointed out in the literature review, the influence of geographic agglomeration on 

economic growth depends on characteristics of the country. Focusing on the structural 

change, we observed that the impact of the proportion of the tertiary sector seems to 

foster growth, however the variable was not significant in all the specifications of the 

model. The industrial sector has a negative and significant impact on growth is some 

specifications.  

All into account, our study was limited by the difficulty in accessing micro-data 

on families’ budgets, which led us to calculated proxies for some variables (e.g. 

inequality). Moreover, in other to better analyze the impact of the variables on regional 

growth, the period of analysis should be longer, which was not possible given the data 

we had at our disposal. The Portuguese economic framework of the period in analysis 

was also characterized by financial instability and specific phenomena that were not 

captured in our model. As further research we would like to explore this topic using a 

longer period, and explore other proxies for our independent variables, as well as extend 

the geographic area of our study to analyze the impact of inequality and agglomeration 

on regional economic growth at a European level.   
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