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Abstract 

Rising inequalities are one of the current dynamics threating social wellbeing. Among the richest 
countries, those with more equitable income distribution presents better quality of life. 
Demographically, these places tend to be migrants inclusive, have greater longevity and to be 
human rights oriented. Considering this scenario, this paper focus on Brazilian urban inequalities 
to explore how more equal areas benefits its population wellbeing. As Brazil is considered an 
extremely unequal country, their different regions present a wide range of wealth, poverty and 
inequality levels. In this analysis we compare Brazilian metropolitan areas to indicate how 
inequality imposes limitations to development and wellbeing. We analyze data from Brazilian 
National Household Sample Survey, from IBGE, to correlate both wellbeing and inequality levels. 
Our main results indicates that central development dynamics, as education, unemployment and 
illiteracy rate, access to sewage drainage system, housing shortage, infant mortality and homicide 
rate were correlated with inequalities, as measured by the 10th/1st decile share ratio (DSR). 
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Introduction 

There is a growing body of evidence that, worldwide, reducing income inequality could 
have a positive effect in the living conditions and the well-being of the population. Additionally, 
it could result in a more sustainable relation with the environment (Dorling, 2017; Wilkinson; 
Pickett, 2010). This argument also has included the aspects of climate change adaptation, as 
vulnerability and resilience to climate change are unequally distributed within and among 
societies and are related, among other factors, with the socioeconomic conditions (Sherbinin et 
al., 2007; Pelling and Garschagen, 2019). Besides, evidence also shows that the immigrants are 
one of the most vulnerable groups to poverty and climate change hazards, especially those living 
in the largest cities of the developing countries (Warn; Adamo, 2014).  

However, most of the international research on inequality focus on improving data and 
methods to develop more accurate indices on income inequality, such as Piketty (2014). In fact, 
even though combining data from household surveys with tax data does not solve all the gaps 
and uncertainties of this field, this is certainly one of the most important advances on this debate, 
as the income from richer populations is better captured. In this manner, due to computational 
advances, greater coverage of tax information and development of statistical methods, among 
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other factors, integration of tax data with traditional household surveys is increasingly accessible 
to measure inequality (Atkinson, 2015). 

Besides these advances, the approach of this article highlights that is important to 
recognize inequalities in its wider effects. Our assumption is that income equality (and inequality) 
correlates with different wellbeing levels and living conditions in different dimensions, affecting 
(in unequal manners) both the poorest and richest populations.   

To this end, this paper seeks to analyze the relation between income inequality and some 
of the major socioeconomic issues in the largest metropolitan areas in Brazil. We assume as the 
main hypothesis that the population of the more equal metropolitan areas in Brazil tend to show 
better living conditions, higher wellbeing and are able to build a more sustainable relation with 
the environment (e.g., better coverage of proper sanitation and solid waste pickup services). In 
Brazil, Ribeiro (2016) argues that there is a correspondence between income inequality and urban 
inequalities, especially in their metropolitan areas. In these areas, income differentials deeply 
affect the access of the different socioeconomic groups to the urban resources, such as, 
education, health, housing, proper sanitation services, commuting, labor market, leisure and 
security. Obviously, this access increases from the bottom to the top of the income distribution.  

Overall, we explore three specific discussions in this article. First, we emphasize the 
importance of equality for the modern societies and how it relates with other socioeconomic 
dynamics by the evidence from the developed countries. It is also included a discussion on the 
meaning of the so-called “equality effect”, as proposed by Dorling (2017). A second session 
discuss how inequalities matters to Brazil, considering the dimensions of education, health and 
access to urban resources.  Finally, the third session focus on the empirical association among 
income inequality and some of the major socioeconomic issues in the Brazilian metropolitan areas 
(e.g., education, work, housing, the coverage of proper sanitation and solid waste pickup services, 
health and violence).  

Modernization and inequalities 

Modernization had a determinant impact on demographic and urban transitions. It 
occurred in different patterns, but in a clearer direction as compared with inequality. During the 
first phases of industrialization there was a growth of inequality (Deaton, 2013; Dorling, 2017) 
and more recently, during the 20th century, inequality trends are diverse among countries and 
regions, both in developed and underdeveloped countries. 

In this sense, income inequality emerges as one of the explanatory factors of different 
levels of wellbeing in areas with similar wealth levels. Wilkinson and Pickett (2010) and Dorling 
(2014; 2017; 2018) present numerous evidences that this relation is the main cause of the 
differences that are observed between the wealthiest societies, not only in terms of quality of life 
and material well-being, but also of the population and environment relationship (which tends to 
be more sustainable). For instance, consumerism tends to be lower in more equitable societies 
according to ethe evidence shown by these authors.  

In this same direction, Stiglitz (2012) highlights how income inequality imposes a cost on 
society. Wilkinson and Pickett (2010: p. 24-29) asserts that the common indicators used to 
measure the living conditions, health and well-being vary according to the socioeconomic position 
of individuals (a fact observed in all societies), the effect of the “social gradient” tends to be more 



profound in societies with greater inequality in income distribution. This means reducing 
inequality can be positive for society, not only in terms of justice in the distribution of income, 
but, fundamentally, because its contribution has set of positive and direct impacts on many 
dimensions of the social life. In summary, reducing income inequality can mitigate the “social 
gradient” and, consequently, the magnitude of the social “problems” (accumulated) in societies. 

The thesis proposed by Wilkinson and Pickett (2010) is that the costs of income inequality 
for societies could be explained by two main empirical evidences: (1) well-being is growing from 
the bottom to the top of the social pyramid and (2) the level of income inequality affects the 
distribution of resources, opportunities, social prestige, among other elements. The level of 
income inequality affects social hierarchy, making access to well-being and better living 
conditions, therefore, more/less determined by the position of people in the income distribution. 
As a result of the greater material disparity, these societies tend to accumulate more challenges, 
as a larger portion of the population lives with well-being levels much smaller than what this 
society could offer, on average. Thus, the indicators commonly used to measure living conditions 
and well-being tend to have worse estimates in societies with greater income inequality, 
considering that they have similar levels of economic well-being (e.g., per capita income, or 
average income) (Wilkinson and Pickett, 2010). 

Dorling (2017) agrees with those arguments and states that by comparison between 
societies we could measure the contribution of a more equitable distribution of income: the so-
called “equality effect”. His claims that this notion must be understood as an effect of wide 
magnitude and extension, that can be measured, which contributes not only to a more equitable 
distribution of income, but also to a greater equity in access to: education, employment, health, 
housing, among other elements. The arguments and the evidence brought by the author clarify 
the contribution of greater equality to mitigate a broad range of social "problems" in modern 
wealthy societies.  

The equality effect means, therefore, to recognize that the involvement of all citizens is 
desired and necessary to build a more inclusive and prosperous society, whose benefits would be 
distributed more equitably. In other words, greater equality could help societies to increase its 
resilience to crisis and shocks (e.g., pandemics, climate change, etc.). Also, more equal societies 
would benefit even the richest ones, as they would have better education quality, benefits from 
public resources and less social conflicts (Dorling, 2014; 2017; Wilkinson; Pickett, 2010). 

In a precise and direct argument, Dorling argues that: 

“The case of greater equality is not just the reverse of the case against 
income and wealth inequality. Gaining greater equality has a set of 
particular positive effects on a society that we can call ‘the equality 
effect’. Greater economic equality makes us all less stupid, more 
tolerant, less fearful and more satisfied with life. […] In more equal 
countries, human beings are generally happier and healthier: there is 
less crime, more creativity, more productivity, more concern over what 
is actually being produced, and – overall – higher real educational 
attainment. The evidence for the benefits of living more economically 
equitable societies is now so overwhelming that it has begun to change 
politics and societies all over the world. […] Greater economic equality 



does not mean all people doing very similar work, or living in very similar 
types of families, or similar homes. […] It means moving towards all 
people being fairly respected and rewarded for the work they do, the 
contributions they make and the needs they have. Money is relative. If 
some people are over-rewarded, others are effectively fined (DORLING, 
2017: pp. 10-12). 

Some scientific findings are particularly important to these arguments and to urban 
wellbeing. It is the case of social mobility, education and health. These findings are briefly exposed 
below. 

 According to Atkinson (2015) one of the most direct effects of inequality is the issue of 
social mobility. Empirically, Corak (2016) demonstrated the existence of a correlation between 
income inequality and intergenerational mobility in 22 countries, showing that unequal countries, 
such as Brazil (the third with lowest intergenerational social mobility) and USA, with the eighth 
lowest social mobility, differs deeply from countries such as Denmark, Norway and Finland, which 
appears with low levels of inequality and greater intergenerational social mobility. Wilkinson and 
Pickett (2010) also confirm that inequality and social mobility are closely related, although only 
considering the richest nations in their analysis. 

For United States of America, Chetty et al. (2017) identified that there was a decrease in 
intergenerational mobility for children born in the 1940s compared to those born in the 1980s. 
The authors concluded that the chance of a child born in the 1940s exceeding their parents' 
income when reaching adulthood (at age 30), which was 90%, became 50% for cohorts born in 
the 1980s. They also noted that the decline was observed in all states and in all deciles of the 
income distribution. For them, the cause of this reduction would be the growth trajectory of 
income inequality observed from the 1980s onwards (Chetty et al., 2017). 

The case of education and inequality relations is one of the most overwhelmed in the 
literature. Departing on Bourdieu (2015) research, education and human capital construction is 
often pointed out as one of the most relevant aspects in both perpetuating and mitigating 
inequalities. 

Despite this controversy, currently data shows that among the richest countries, 
education disparities tend to be smaller in more egalitarian ones. Since a greater aversion to 
inequalities prevails in these societies, the social and political context are more favorable to 
maintain formal education quality and equal conditions of access. This makes the political efforts 
to reduce resources for education, including in economic crisis scenarios, to costly and high. 
Furthermore, greater aversion to inequality would also be beneficial to teachers in terms of 
prestige and remuneration, which would increase their professional satisfaction and attract more 
young people to this career (DORLING, 2017). 

Empirically, Wilkinson and Pickett (2015) estimated that income inequality is negatively 
correlated with the performance of 15-year-old students in math and reading on PISA 
international exams (R=-0.45 and value -p=0.04). Overall, more egalitarian countries like Finland 
and the Netherlands performed better. Evidence of the benefits of lower income inequality for 
education also extends to research and innovation. These authors observed that per capita patent 
registration (which could be a proxy for inventive and innovative capacity in a society), has a 



moderate negative correlation with income inequality (R=-0.49 and p-value=0.02). That is, the 
most egalitarian countries (e. g., Finland, Sweden and Norway) tend to have a higher number of 
patents per capita compared to more unequal nations. These countries also stand out for the 
great volume of scientific articles (per capita) published in peer review journals (Dorling, 2017). 

As income inequality is one of the main determinants of morbidity and mortality, its 
relations with health aspects are common in the literature. The evidence, especially those of the 
richest countries, indicate that it is the relative level of income, and not just the absolute, which 
would explain more satisfactorily the differences observed in health/disease and mortality 
conditions between these societies (Wilkinson, 1997; Wilkinson and Pickett, 2015). In addition, in 
more egalitarian societies the awareness for equality is reflected in greater consensus on the 
importance of public health systems (DORLING, 2017). 

Several health dimensions are related to inequality. For instance, there is a strong 
correlation between income inequality and: the proportion of the adult population with disorders 
that affects mental health (eg, anxiety, depression, etc.) (R = 0.73 and p-value <0.01); with infant 
mortality rates (R=0.42 and p-value=0.04); and a negative correlation with life expectancy at birth 
(R=-0.44 and p-value=0.04) (Wilkinson and Pickett, 2015). This means that the risk of death at 
birth is lower in more egalitarian rich countries, and, in addition, people live longer in these 
societies. Also, unhealthy nutritional patterns, that increase the risk of obesity and other diseases, 
appears to be more widespread in the most unequal societies, with a positively correlation of 
income inequality with both the proportion of the adult population that is obese (R = 0.57 and p-
value < 0.01) and with the proportion of the adolescent population (13-15 years of age) who are 
overweight (R = 0.59 and p-value < 0.01); and contexts with greater income inequality tend to 
have a strong relationship with levels of homicide rate (Kawachi et al., 1997).  

The increase in crime and violence are two important markers of the deterioration in the 
quality of the social environment caused by income inequality. Lower trust and erosion of social 
capital by increasing the risk of illness/death reduce life expectancy at birth and remaining 
(Wilkison, 1999; Wilkison; Pickett, 2010). In short, in social contexts such as these (with greater 
inequality) people tend to isolate themselves more, interact and trust each other less. Although 
this is also a problem attributed to modern life, at least in the case of rich countries it seems to 
affect more unequal societies to a greater extent, as can be seen from the literature review. 

But the context of income inequality would also be related to the quality of health services 
that are offered to the population. The greater aversion to inequality in more egalitarian societies 
favors a consensus on the unfairness of health inequalities, which are perceived as inequities. The 
defense of public health systems, as well as the quality and equity of access to medical services 
becomes more widely accepted in these societies. In contrast, societies with less aversion to 
income inequality usually are marked by perceptions that seek to naturalize health inequalities. 
In these cases, usually there are less political resistance to weaken public systems, with actions 
towards the expansion of marketing logic in the health sector (Dorling, 2017). Moreover, people's 
lifestyles are embedded by the context of income inequality. In societies with less aversion to 
income inequality, there would be greater disparity between people in terms of the possibilities 
of living a healthy life depending on their position in the social hierarchy. For example, in the 
possibility of exercising, having a balanced and nutritious diet, maintaining mental well-being and 
avoiding chronic stress (Dorling, 2014; 2017). 



More recently the evidence related to the Covid-19 pandemic also suggests that its 
interaction with income inequality might help the understanding of the differentials observed 
between societies and even inside countries in dealing with the pandemic outbreak. In Brazil, for 
example, previous research confirmed that inequality and the Covid-19 pandemic were correlated 
in the metropolitan areas of the country. Using regression models and data from the pandemic’s 
evolution (cases and deaths), the results show that more equal areas were able to better control 
the growth of the incidence rate during the pandemic so called “first wave” (Marques et al., 2020). 

Inequalities in Brazil 

Despite the decrease in poverty since the 1990s in Brazil, the income inequality trend 
confirms a strong resistance to steeper falls (Souza, 2013). The country remains as its history, 
perpetuating high inequality levels. Furthermore, there is a clear correspondence between 
income inequality and urban inequalities, particularly in the metro areas (Ribeiro, 2016). 

This phenomenon is manifest in several dimensions, as pointed out by studies on urban 
segregation, health, education, housing and urban services. 

Villaça (2001) considers that, in Brazilian metropolitan areas, urban segregation is the 
materialization on space of income inequalities, being one of the most important evidences of 
the latter. It is a clear indicator, visible in the strong differentiation of spaces where poorest and 
richest lives. In empirical terms, Villaça observed that the spatial structure of metropolises is 
configured with sectors of circles and not concentric circles, reinforcing segregation as a diffuse 
spatial pattern that concentrates the high-income population in multiple sectors. Even though, its 
urban segregation appears as the spatial expression of social stratification, as the social hierarchy 
keeps straight correspondence with physical distances in the cities (Castells, 2006). 

Research on the social determinants on health also reinforces the role of inequality. In 
Brazil, this feature appears mainly in two ways, because of socioeconomic stratification and due 
to the mixed health system, which allows the most privileged socioeconomic groups to access 
both private and public health services (Almeida et al., 2013). Not only the access to health 
insurance is positively associated with income, but also the positive self-assessment in health, 
which is better for high income groups. As the richest have greater access to preventive care, their 
demands for treatment services are lower. In contrast, as the poorest have greater difficulty to 
access prevention services, their self-assessment in health tends to be worst, which is reflected, 
therefore, in a greater demand for treatment care (NERI; SOARES, 2002). 

Empirically, life expectancy, health life expectancy and health self-assessment are 
negatively correlated among Brazilian states. States’ income inequality appears as a predictor of 
these three processes (Messias, 2003; Szwarcwald et al., 2017). Specifically, Gini index is a 
predictor of life expectancy at birth at states (R²=–0.49; p-value=0.001), a higher value than the 
coefficient of determination observed for GDP per capita (R²=0.39; p-value=0.001), although 
lower than illiteracy rate (R²=-0.69; p-value=0.001). For each increment of 0.01 units in the Gini 
coefficient, there is a drop of 0.6 years in life expectancy at birth (Messias, 2003). 

The recent advances of formal education levels in Brazil are still marked by inequalities. 
Illiteracy rate is higher among the poorest 20% compared to the richest 20% (18.5% versus 2.0% 
in 2007) and the average number of years of study in the top fifth was more than twice than in 
the bottom fifth of the income distribution (10.3 versus 5.0 years of schooling) (Castro, 2009). 



There is also evidence of negative correlation between income inequality (measured by the Gini 
index), with educational development among the 5,565 Brazilian municipalities (R=–0.42; p-
value<0.00001), although the association is stronger while considering the logarithm of average 
household income per capita (AHIC) with educational development (R=0.78; p-value<0.00001). 
Statistical models indicates that both variables (i.e., the Gini index and the mean AHIC) are 
predictors of educational development (R²=0.601; p-value that tends to zero). In this perspective, 
a reduction of 0.1 units in the Gini coefficient would influence educational development 
equivalent to a 17% increase in the average RDPC at the municipality level (Helene and Mariano, 
2020). 

Another dimension that brings a set of inequalities effects in Brazil is the one related to 
urban dynamics and resources, such as housing, access to proper sanitation and commuting 
times. 

Appropriate housing is extremely concentrated in the poorest population: in 2014, 83.9% 
of the families with lack of appropriate housing were among families who receive up to 3 
minimum wages. Among its nine main metropolitan areas, this percentage was 82.9% (FJP, 2018). 

The access to sanitation services is also positively affected by the level of the household 
income per capita, besides more structural factors such as urbanization rates and population size 
(Saiani, 2006). The odds ratio between rich and poor on sanitation services access also favors the 
richest. The access of water supply through the general distribution network were 2.69 times 
greater for the richest households (with more than 5 minimum wages) compared to the poorest 
(with less than ½ minimum wage); while in the case of the sewage collection network, the chances 
were 1.88 times greater for the richest in relation to the poorest (with an income of less than 1.5 
minimum wages) (Rezende et al., 2007). 

 Finally, commuting times also decreases as income grows. If traffic jams can affect the 
entire urban system, in Brazil the evidence suggests that wealth is a significative factor. There are 
correspondences between the level of family income and both the mode of transport used and 
the average time spent commuting. Estimates covering the 1992-2009 period on metropolitan 
areas indicated that people in the 1st decile of the income distribution spent, on average, 20% 
more time commuting from home to workplaces than the group that of the 9th decile. A similar 
trend was observed by in the proportion of the population that spends more than one hour 
commuting, since the poorest are in an unfavorable situation in relation to the richest (19% 
against 11%) (Pereira and Schwanen, 2013). 

Inequalities in Brazilian Metropolitan Areas 

Data 

The main source of data used was the 2015 National Household Sample Survey (PNAD), 
established in 1967 and conducted annually by the Brazilian Institute of Geography and Statistics 
(IBGE) since 1971 until 2015, except in the years when the demographic censuses are applied (i.e., 
those ending in zero). Since 2004, the survey started to cover all the country’s territory, including 
the urban and rural areas of the North region. The data released by the PNAD is available for six 
geographic levels: Brazil; urban and rural areas; Great Regions (North, Northeast, Center-West, 
Southeast and South); 26 Federative States and the Federal District (Distrito Federal, or DF); 9 
Metro Areas (Belém, Fortaleza, Recife, Salvador, Belo Horizonte, Rio de Janeiro, São Paulo, 



Curitiba and Porto Alegre); and non-metropolitan urban areas. The PNAD gave place to the 
Continuously PNAD in 2016 – from 2011 until 2015 they were both conducted simultaneously by 
the IBGE –, this household sample survey collects information continuously during all the year 
and release it monthly, quarterly and annually.  

The other sources of data were: the relative housing shortage in Brazil estimated by the 
João Pinheiro Foundation using the data from PNAD and the Demographic Census (available at: 
<http://novosite.fjp.mg.gov.br/deficit-habitacional-no-brasil/>); the Vital Statistics from the 
Living Births Information System (SINASC) and Mortality Information System (SIM) released by 
the Brazilian Ministry of Health (available at: 
<http://www2.datasus.gov.br/DATASUS/index.php?area=0607>). 

The data were analyzed in reference to the nine main metropolitan areas and the Federal 
District in Brazil (Figure 1). The population of these areas were estimated in 62,2 million people 
in 2015. 

Figure 1. Brazilian Metropolitan areas. 

 
 

Research methods 

The microdata from PNAD is released for free by the IBGE and it could be read in different 
statistical software, including R – The R Project for Statistical Computing. The weights of each of 
the sample units – which are provided by the microdata archive – were considered in order to 
ensure unbiased estimations (Silva et al., 2001). The R Convey library was used to estimate the 



level of income inequality. Besides inequality, the R Convey library also estimates measures of 
poverty, income concentration and wellbeing (Jacob et al., 2018). 

We analyzed the inequality in the distribution of the personal income from all sources 
(e.g., wages, pensions, government conditional cash transfers and etc.). The inequality measure 
used was the 10th/1st decile share ratio (DSR), which derives from a Lorenz Curve and is calculated 
as the ratio between the income share held by the richest 10% and the poorest 10% of the 
population. In other terms, the 10th/1st DSR express how many times richer are the wealthiest in 
comparison to the poorest people. This indicator, also known as the 10+/10- Ratio, despite being 
a relatively simple measure, offers a very clear and objective understanding of the distance that 
separates the richest from the poorest. In some cases, this ratio is relatively small and stay below 
10. However, in some countries and areas it reaches values close to 50, indicating both a high-
income concentration and a high level of poverty within the lower tenths of the income 
distribution. Also, this measure has scale invariance, which allows, therefore, the comparison 
between different populations. 

In general, what is observed is that in societies where the top tenth of the distribution 
captures a greater share of the mass of income, not just its distance from the lower tenth tends 
to be greater, as well as the portion that remaining for the “80% of the middle” tends to be smaller 
(DORLING, 2017). In European Union it is common to use a similar indicator, with the ratio that 
measures the shares that are captured by the 20% richest and the 20% poorest of the income 
distribution. 

We considered the population with 15 years of age or older with income – non-response, 
missing and null values were not considered on the estimation. This  

Then to check if some of the main (social) issues in the Brazilian society are related with 
inequality, as demonstrated for the case of the developed countries, we selected the following 
indicators: illiteracy rate of the population with 15 years of age or older; percentage of the 
population with 25 years of age or older with a higher education degree; unemployment rate of 
the population with 15 years of age or older; percentage of the youth population aged between 
15 and 24 years old that are not in education, employed or training (NEET); percentage of the 
adult population aged between 50 and 59 years old that are not employed or retired (NER); 
percentage of the population that lives in households with access to proper sanitation services 
(i.e., water distribution and sewage drainage systems) and to any solid residential waste (trash) 
pickup service; relative housing shortage; infant mortality rate (IMR) under 1 year of age (per 
1,000 living births) and homicide rate (per 100,000 people). 

Results 

As clarified by Milanović (2012: p. 23), the income distribution in Brazil is very similar to 
the global distribution of income, which means that the first almost overlaps the last. The poorest 
people in Brazil are among the poorest in the world, while those at the top of the income 
distribution are among the richest people in the World. Additionally, the country’s middle-class 
have a level of income similar to those that belongs to the lower middle-class in the developed 
countries, which are among the 70th and 80th percentiles of the global distribution of income. 



The results confirms that Brazil is both unequal as a country and internally. Graph 1 shows 
that while in metropolitan areas of Recife, Belem and Salvador (located in north and northeast) 
DSR are above 30, in Porto Alegre and Curitiba (in the south), these values are below 20. 

Graph 1. Inequality level 10th/1st (DSR). People aged 15 and over with income, Brazil Metropolitan 
areas, 2015. 

 

Data Source: PNAD/IBGE microdata 2015. 

The synthesis of the associations among 10th/1st DSR and are shown in Table 1. Some of 
the results are also illustrated in the Graphs 2, 3, 4 and 5. 

Graph 2. Inequality and poverty rate (people living with less than US$ 3,20 PPP 2011 per day). 
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Graph 3. Inequality and higher education levels (people aged 25 and over). 

 

 
Graph 4. Inequality and infant mortality rates (2015). 
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Graph 5. Inequality and housing shortage. 

 

Table 1: Pearson’s Correlation between Inequality (10th/1st DSR) and the selected variables 

Variable Rho T-Statistic P-Value 

Mean Income (in R$ per month) -0,522 -1,730 0,1218 

Population living in poverty (with less than US$ 3,20 PPP 2011 per 

day) 

0,862 4,800 0,0014 

Illiteracy rate (population with 15 years of age or older) 0,676 2,594 0,032 

Population with higher education (25 years of age or older) -0,440 -1,388 0,203 

Unemployment rate (population with 15 years of ag or older) 0,743 3,139 0,014 

NEET population (15-24 years of age) 0,589 2,059 0,073 

NER population (50-59 years of age) 0,582 2,026 0,077 

Population with access to sewage system drainage service -0,422 -1,317 0,224 

Population with access to water distribution system service -0,667 -2,529 0,035 

Population with access to solid waste (trash) pickup service -0,542 -1,826 0,105 

Relative housing shortage 0,628 2,281 0,052 

IMR (under 1 year of age) 0,578 2,001 0,080 

Homicide rate (per 100,000 inhabitants) 0,551 1,868 0,099 

Note: N=10; Degrees of Freedom (N-2; DF=8) 
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Discussion 

The results of this article confirms the existence of linear correlation between inequality 
(measured by the 10th/1st DSR) and most of the selected variables. The unemployment rate 
(Rho=0.743; p-value=0.014), illiteracy rate (Rho=0.676; p-value=0.032) and the percentage of the 
population living in households with access to sewage system drainage (Rho=−0.667; p-
value=0.035) had the higher values for Pearson correlation with inequality and were statistically 
significant at the level of 5% (alpha≤0.05). The relative housing shortage (Rho=0.628; p-
value=0.052), NEET population (Rho=0.589; p-value=0.073), NER population (Rho=0.582; p-
value=0.077), IMR under 1 year of age (Rho=0.578; p-value=0.080) and the homicide rate 
(Rho=0.551; p-value=0.098) were statistically significant at the level of 10% (alpha≤0.1). The 
regional pattern of inequality is also verified, as the metropolitan areas located in the South and 
Southeast are more equal than the ones in the North and Northeast. However, even Porto Alegre, 
the most equal metropolitan area in Brazil, presents a 10th/1st DSR of 18, considered a high value 
in comparison to more equal countries. 

These results already confirm the importance on promoting equality to achieve wellbeing 
to the whole population, even if it is important to advance in more sophisticated statistical 
models. In this sense, focusing on the bottom few per cent, and not on averages, is crucial to 
tackle poverty (Pelling and Garschagen, 2019). As poverty and inequality also affects more deeply 
the most vulnerable social groups (i.e., women, young populations, the black and the non-native 
populations), it is also expected that greater equality to benefit these groups in clearer ways. 
Additionally, the access to urban resources differs for each of the decile groups and it tends to be 
worse for everyone (the poorest, those in the middle and those in the top of income distribution) 
in the more unequal metropolitan areas. Results also indicate that the access of each decile group 
tends to be associated with the income inequality level of the Metropolitan Area. 

This paper argues to the importance of a more systematic view of how inequality affects 
life conditions in several dimensions, including demographic aspects. For instance, infant 
mortality rates and the proportion of NEET populations are higher on most unequal Brazilian 
metro areas.  

Lastly, two final remarks are also vital. The first one is that poverty, inequality and levels 
of development are connected process, which also generate results that cannot be isolated. The 
equality effect is also related to the wealth effects. The second aspect is the need to use different 
statistical models to analyze these effects, which would be of great value to better comprehend 
the potential and limits of the so-called equality effect. Thus, it is important to build models that 
seeks both the measurement of equality as a predictor of these processes and the construction 
of inference measures.  
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