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Abstract 
 

This bachelor thesis examines socio-spatial disparities in Pernambuco, 

Brazil, focusing on urban coastal versus rural inland regions. The research 

utilizes quantitative analyses to explore the subject of socio-spatial 

disparities and their characteristics and the relationship between 

urbanization and those disparities. Pernambuco's unique characteristics, 

historical context, and social vulnerability are also considered. Findings 

reveal a weak but significant negative correlation between urbanization 

and the Social Vulnerability Index (SVI), suggesting that higher 

urbanization in coastal areas is associated with lower social vulnerability. 

Policy implications include promoting urbanization with infrastructure 

development and addressing historical inequities. The study underscores 

the importance of small-scale analysis for tailored policies. While a 

connection is established, caution is advised in attributing causation, 

necessitating further investigation into confounding variables. 

Keywords: socio-spatial disparities, Pernambuco, rural-urban relations, 

urbanization, Social Vulnerability Index (SVI), Human Development Index 

(HDI), Spatial polarization, spatial scale, Land tenure, Health indexes, 

Social stratification, Brazil. 
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1. Introduction 
 

1.1. Background 

Foreword 

Ever since beginning the study Human Geography & Spatial Planning, I 

knew that I wanted to use this study to bridge the two versions of my 

childhood. I have a Brazilian mother and a Dutch father; I have lived 

mostly in the Netherlands but I have also spent a lot of time in Brazil. 

What I genuinely want is to use my knowledge, acquired through years of 

studying, to realize Brazil’s potential and help the people. After 

researching Brazil’s challenges, I’ve come across the quite apparent divide 

between the coast and the inland regions of the country. Coastal and 

inland disparities within a region can have profound effects on the well-

being and opportunities available to its residents. 

Introduction 

In the Brazilian province of Pernambuco, socio-spatial disparities have 

been a subject of interest due to their social, economic, and historical 

implications. the reason the state of Pernambuco is suited for this 

research is because it is an interesting case study. Pernambuco has about 

10 million inhabitants, is one of the smallest states in Brazil, and consists 

of 8 different Köppen climate types, including desert areas. Pernambuco is 

distributed throughout 185 municipalities (184 on the mainland and 1 on 

the island of Fernando de Noronha) and is divided into five mesoregions: 

Sertão, São Francisco, Agreste, Mata and Metropolitana do Recife (see 

Figure 1 in the appendices). Its HDI (Human Development Index) is far 

below Brazil’s national HDI (0.673 vs 0.778), it also suffers from a lack of 

general sewage systems, intermittent water supply and other problems. 

There is also a stark contrast between the populous Recife metropolitan 

region and the inland rural areas. Pernambuco also is a uniquely 

latitudinally stretched state which has a small coastline but a large area of 

land that goes west into the Brazilian highlands. Within the archipelago of 

regional economies within Brazil (Deutsch, 1996) and the focus on trade 

through coastal regions, Pernambuco was chosen as a case study because 

of the high chance it could have socio-spatial disparities between its small 

but important coast and its vast but arid and relatively poor inland region. 

This study aims to delve into disparities by examining key metrics, 

concepts and historical factors that shape them, linking them to the 

difference between Pernambuco's regions and examining the occurrence 

of disparities on different levels. 
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1.2. Research problem 
 

In order to start a quantitative research project on disparities within a region 

with different characteristics, it is important to determine first if there are any 

disparities present on a spatial scale, therefore the central research question is 

divided into two parts: a yes or no part and a how part. This nullifies the 

existence of presumptions on the current situation in Pernambuco and makes it, 

therefore, an objective to first prove the existence of socio-spatial inequalities, 

and gives way to further research into the origins of these disparities and their 

characteristics. The first sub-question, as said already, will delve into 

urbanization and its influence on socio-spatial disparities across two different 

types of regions.  

 

Central research question 
 

➢ To what extent do socioeconomic disparities exist between urban 

coastal and rural inland areas in Pernambuco, and how can these 

disparities be explained? 

○ sub-question: How does urbanization influence the distribution 

of socio-spatial disparities across coastal and inland areas of 

Pernambuco? 
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1.3. Structure 
 

In the initial phase, I will delve into the theoretical framework, elucidating 

key concepts, theories, metrics and data information that is relevant to 

the case of Pernambuco. Following this clarification, we will present a 

conceptual model, drawing upon relevant insights distilled from the 

existing body of literature.  

The literature serves as the cornerstone upon which the hypotheses and 

expectations are formulated. Within the methodology section, the main 

quantitative facet of the research will be expounded, accompanied by a 

discussion on research ethics and positionality. This section will also 

encompass an assessment of the data's quality in conjunction with 

pertinent theories. 

After addressing the methodology, the results will be delineated by the 

procedures and methods employed for their collection. Subsequently, a 

succinct summary and conclusion encapsulating the research findings will 

be offered together with a discussion where the data and findings will 

illustrate the argument together with the aid of the sources. Finally, an 

evaluation of the research's strengths and weaknesses will be presented, 

along with potential recommendations for future research 
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2. Theoretical framework 
 

The theoretical framework encompasses the following components: 

relevant concepts, theories, metrics and information regarding the 

definition of socio-spatial disparities and their application in our case 

study of Pernambuco. To understand socio-spatial inequalities, several 

metrics and methods are used to analyze the distribution of opportunities, 

resources, and political power in urban spaces. The following key metrics, 

terms and concepts will be central to this research.  

 

Rural-urban relations 

Defining and measuring the extent of disparities between the rural inland 

regions and urban coastal regions of Pernambuco is central to the 

relevance and validity of this report. Rural-urban relations are crucial in 

understanding socio-spatial inequalities, as they reflect and reinforce 

existing hierarchies (Lichter, 2017). This is particularly relevant in the 

context of migration from resource-poor rural areas to urban spaces, 

which can exacerbate inequalities (Vígvári, 2016). In the context of 

health, while rural location can impact access to services, it is not the sole 

determinant of health disparities (Smith, 2008). Therefore, when 

conducting research on socio-spatial inequalities, it is important to 

consider the dynamic and multifaceted nature of rural-urban disparities. 

Research suggests that a low percentage of the population living in urban 

households is associated with social vulnerability. While urban households 

are also less vulnerable to poverty than rural households, with education 

qualifications affecting rural residents' vulnerability (Ding, 2022).  

Spatial polarization 

Spatial polarization within the scope of this report focuses on the unequal 

distribution of economic activities, resources, or opportunities across 

different areas within Pernambuco. This polarization can lead to the 

concentration of wealth, investment, and development in certain regions, 

while other areas experience decline or stagnation. Spatial polarization is 

often associated with urban-rural divides, where urban centers experience 

significant growth and prosperity, while rural areas face economic 

challenges and limited access to resources and opportunities.  
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Spatial polarization can significantly impact socio-spatial disparities, It can 

contribute to the widening gap in economic, social, and political 

dimensions between different regions by so-called 'Peripheralization’, 

which is the clear delineation of a center and the surrounding space within 

a region, often a product of centralization processes (Kühn, 2014). 

 

Land Tenure and Distribution                                                          

Within the context of this research, an examination of land ownership 

patterns and land use will provide insights into how land resources 

contribute to disparities.  

Unequal land distribution is not a new problem, it has been at the 

forefront of agricultural or economic crises for centuries. Especially in 

Middle and South America, it has long been viewed as the social dynamite 

that has set off many peasant uprisings in the twentieth century 

(Seligson, 1995).  

The colonial exploitation-based economies of the northeastern states in 

Brazil further strengthened the divide between the resource-producing 

inland provinces and the trade-rich cities on the coast exporting goods 

and services. For hundreds of years, Pernambuco was Brazil's key 

northeastern sugar-growing state, with change coming slowly to the 

region (Bergad, 2007).  

 

Health Indexes 

The IBGE (The Brazilian Institute of Geography and Statistics) is a key 

source for statistics and research based on socio-economic data and has 

done some research on the inequality of Brazilian federal districts. There 

are multiple studies based on the disparities between coastal and inland 

regions, but they largely focus on the influence of coastal urban centers. 

 

Analyzing health indexes such as the Human Development Index (HDI), 

Social Deprivation Index (SDI), life expectancy, education indexes and 

more will help to understand the well-being of the people in different 

parts of the state.  

 

According to data from the IBGE, the state of Pernambuco does not score 

high in any of the above metrics (See Appendices). The IBGE has also 

published data that includes the GINI index.  
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This index measures the extent to which the distribution of income or 

consumption among individuals or households within an economy 

deviates from a perfectly equal distribution. A Gini index of 0 represents 

perfect equality, while an index of 100 implies perfect inequality.  

This index is very important when researching inequalities among regions, 

Pernambuco is among the worst of the federal districts in Brazil 

concerning this index (Appendices: Figure 2). 

 

 

This research requires indexes to be studied at a smaller scale than on 

the state level or national level, there is however limited information 

when looking at the state of Pernambuco. Kakwani (1997) discusses the 

measurement and computation of health inequality indices, highlighting 

their role in analyzing socioeconomic inequalities. Arcaya (2015) 

distinguishes between unavoidable health inequalities and preventable 

health inequities and explores various theories and concepts related to 

health inequalities. These papers underscore the importance of 

considering real communities, multiple dimensions of social location, and 

the measurement and computation of health inequality indices in 

understanding socio-spatial inequalities.  

The social vulnerability index (SVI), for instance, is a crucial tool for 

understanding socio-spatial inequalities, particularly in the context of 

environmental burdens and benefits. It can help identify "hotspot" areas 

with high cumulative burdens and high social vulnerability, which is 

essential for informing environmental justice debates and interventions 

(Shrestha, 2016). The index can also be used to assess the vulnerability 

of urban fringe areas, where rapid urbanization can exacerbate social 

vulnerability (Yang, 2019). Social vulnerability is the susceptibility of 

social groups to the adverse impacts of natural hazards, including 

disproportionate death, injury, loss, or disruption of livelihood (FEMA). In 

Pernambuco, this SVI seems to differ per municipality but appears to be 

quite high in a lot of places. The higher the SVI, the more social 

vulnerability in that area, meaning that area may need more resources to 

thrive. Clusters of high SVI seem to be in the mesoregion of Sao 

Francisco and other non-coastal areas (see Appendices: Figure 3). 
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Social & spatial stratification 

Spatial stratification refers to the categorization of people or groups based 

on their geographic location or spatial distribution such as wealth, income, 

race, education, ethnicity, gender, occupation, social status, or derived 

power (Barkan, 2017). It is a concept used in geography and urban 

studies to describe the spatial organization of social groups and the 

distribution of resources, opportunities, and outcomes across different 

regions or areas. 

 

 

 

 

Historical Context and Relevance 

When pursuing potential answers relating to the distribution of people, 

wealth, economic activities etc., it is crucial to look at the historical 

context of Pernambuco, especially its colonial history. Several valuable 

secondary data sources come to the fore. Local and regional historical 

societies, archives, and academic libraries house historical maps, 

documents, and records specific to Pernambuco's history.  

Additionally, national and local museums offer information that can shed 

light on the historical backdrop of the region. These cultural and historical 

resources can be instrumental in tracing the evolution of socio-spatial 

disparities over time.  

Furthermore, consulting and interviewing individuals who have studied 

the history of the region gives valuable insight into the historical context 

of the distribution of today’s socio-spatial inequalities. With this, a more 

holistic understanding of how historical forces have shaped the socio-

spatial landscape of the region can be explored.  
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2.1. Conceptual model  

 

Figure 1: Conceptual model made by Djorn Barkmeijer. Explaining the existence of the 

potential inland-coastal divide and its relation to socio-spatial disparities. 

 

2.2. Hypothesis 
 

Hypothesis: I hypothesize that there are significant socio-spatial 

disparities between the coastal and inland regions of Pernambuco, with 

coastal areas generally exhibiting higher levels of development, access to 

services, greater urbanization and lower social vulnerability compared to 

inland areas as indicated by higher income levels, better access to 

education, healthcare, and improved housing conditions compared to their 

inland counterparts. Whether or not this is influenced by the lingering 

difficulties of the rural inland geography compared to the ‘easy’ urban 

coastal access, is still not sure. I also hypothesize that historical factors, 

including the colonial history of Brazil, have played a significant role in 

shaping the current socio-spatial disparities in Pernambuco. Especially the 

long history of sugarcane plantations and how it shaped the economy, 

land distribution and spread of development. I expect that this factor will 

become central in the research problem just like the doctrine of 

colonization will play an important role in the distribution of the 

population. 
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3. Methodology and Data Analysis 
 

This research employed a quantitative method approach but also tried to 

include qualitative methods to comprehensively examine the historical 

context relating to the socio-spatial disparities in Pernambuco state and 

its possible coastal/inland origin. The analysis involved the interpretation 

of results to identify patterns, correlations, and causal relationships. It 

determines the extent to which socio-spatial disparities are being 

influenced by coastal/inland conditions. 

 

Qualitative Analysis:  

Qualitative data from interviews was supposed to be analyzed 

thematically to extract key insights into historical factors influencing 

disparities. The aim was to include local experts, government officials or 

possibly witnesses to the disparities within this research to further 

conceptualize the many layers of context with people who have firsthand 

experience.  

Three interviews were planned; one with a Brazilian academic who had 

expertise in disparities, one with an expert on spatial issues in Brazil and 

one interview with a local citizen of Pernambuco who has travelled to both 

the inland region and the coastal region. Brazilian contacts were used to 

find individuals living in the Pernambuco state. Through a journal on 

disparities in Brazil, I was able to contact experts on different topics 

related to this research report. This data would have been complimentary 

to the secondary data, which is the main source of theoretical deliberation 

within this research report. Regrettably, these interviews were not 

finalized because of a lack of responses after delivering the consent form 

and the questions form (Appendix 1 and 2).  

Quantitative Analysis:  

The data was gathered from official and reputable statistics sources like 

the World Bank1, Statista2, IMF3, United Nations 4and the IBGE5. The main 

focus was to determine the existence and strength of the relationship 

between the percentage of the population living in an urban household 

and the social vulnerability index in Pernambuco.  

 
1 https://www.worldbank.org 
2 https://www.statista.com 
3 https://www.imf.org 
4 https://www.un.org 
5 https://www.ibge.gov.br 



Bachelor thesis – Djorn Barkmeijer S3755037 

12 | P a g e  
 

The existence and strength of the relationship of these statistics is 

measured in two different places in Pernambuco: Metropolitana de Recife 

mesoregion and the São Francisco Pernambucano Mesoregion.  

 

The quantitative data analysis was implemented using a simple linear 

regression in SPSS6 (Statistical Package for the Social Sciences) with the 

SVI (social vulnerability index) as the dependent variable and the 

Percentage of the population living in an urban household as the 

independent variable. Using this method, it was possible to analyze the 

correlation and significance of living in an urban household compared to 

the social vulnerability of the population in the two chosen locations. 

 

3.1. Ethical considerations and positionality 
 

It is important to understand and acknowledge the ethical considerations 

and positionality when conducting research on a contemporary social 

problem that has local implications.  

Providing comprehensive and understandable information to participants 

is crucial, covering the study's purpose, procedures, potential risks and 

benefits, expected duration, and alternatives to participation. Additionally, 

researchers must transparently disclose any potential conflicts of interest, 

funding sources, or affiliations that might influence a participant's decision 

(Informed Consent 2023). 

• Privacy and confidentiality of participants and data were maintained 

throughout the research process. replacement names or nicknames 

were given. 

• Data was securely stored during and after the research, following 

the University of Groningen guidelines. 

As a Dutch student with Brazilian heritage delving into a bachelor thesis 

on socio-spatial disparities in Pernambuco, Brazil, my unique position 

offers both advantages and challenges. I do not have full proficiency in 

the Portuguese language, but my limited knowledge still enhances 

communication and understanding of the many sources of information 

and individuals that I have consulted, but the duality of being both an 

insider and outsider must be acknowledged.  

 

 
6 https://www.ibm.com/products/spss-statistics 
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I have been to Brazil many times, but the diverse nature of Brazil and its 

many different regions means that my knowledge of the country has 

limited value, especially because I have never been to the state of 

Pernambuco  

(I was closest to it when visiting São Luís in the Maranhão state, which is 

about 500km northeast). Because of this, I need to be mindful of 

potential biases that could arise due to my cultural background.  

Preconceived notions or expectations based on my heritage may impact 

the interpretation of data. Navigating global-national-local dynamics 

requires an awareness of interconnectedness, aiming for research that not 

only meets academic standards but also considers local impact. 

 

 

4. Results and Discussion 
 

 

4.1. Statistical Findings 

Data found on the website of the Brazilian Institute of Geography and 

Statistics (IBGE) was collected and used. The Social Vulnerability Index 

was used as a variable indicating various disparities between two chosen 

points in Pernambuco.                                                                       

The data is divided into two Mesoregions within Pernambuco: the semi-

arid inland and rural Mesoregion called São Francisco Pernambucano, 

consisting of the microregions Itaparica & Petrolina, and the coastal and 

mainly urban Mesoregion Metropolitana de Recife, consisting of the 

microregions Recife, Suape, Itamaracá and Fernando de Noronha 

(Appendices: figure 1. Yellow and grey regions). As stated, the first is an 

inland arid/semi-arid region and the second is the metropolitan urban 

coast region of Pernambuco with the capital city Recife. To effectively 

compare these two regions, it was necessary to use data on the 

percentage of the population that lives in an urban household. With this 

data, it is possible to analyze the correlation and significance of living in 

an urban household compared to the social vulnerability of the population 

in the two chosen locations. This variable was used in order to demarcate 

the differences between the coastal urban region of Pernambuco and the 

less urban inland region.  
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Linear Regression 
 

 

Table 1: Descriptive Statistics. 

 

Table 2: Correlations. 

Descriptive Statistics and Correlation 

The analysis reveals that the Metropolitana de Recife mesoregion has a 

consistently high urban population percentage (about 99.75%), indicating 

predominant urban residency. Recife's Human Development Index (HDI) 

is approximately 0.676, signifying moderate human development, while 

the Social Vulnerability Index (SVI) stands at around 0.417, which is 

moderate. In the São Francisco Pernambucano mesoregion, however, 

though urbanization is only about 5.5%pt. lower (about 94.19%), there's 

greater variability (standard deviation 15.07%). Looking at the minimum 

of both mesoregions, the difference is even more substantial with Recife 

having 82,32% and São Francisco Pernambucano only having 20.24%. 

The variability combined with the differences in minimum indicates a 

substantial difference in urbanization.  
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The average HDI of São Francisco Pernambucano is slightly lower at 

0.592, indicating comparatively lower human development, and the SVI 

averages around 0.389, implying a somewhat lower social vulnerability 

than in Metropolitana de Recife, which is surprising. Despite Recife 

generally surpassing São Francisco Pernambucano in these indicators, the 

latter exhibits more variability, reflecting diverse socio-spatial conditions.  

The Pearson correlation coefficient between SVI and the percentage of the 

population in urban households is -0.164, indicating a weak negative 

correlation. This implies that as the percentage of the population in urban 

households increases, the SVI slightly decreases. The p-value 

(Significance, Sig. 1-tailed) of this correlation is 0.000, signifying that the 

correlation is statistically significant. With a statistically significant p-value 

(<0.05), the null hypothesis can be rejected. 

 

 

 

 

Table 3: Model Summary. 

 

Table 4: ANOVA table. 
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Model Summary & ANOVA table 

In the Model Summary, we observe that the R for the model is 0.164, 

corresponding to the correlation coefficient. The R^2 value, indicating the 

amount of variation in SVI explained by the model, is 0.027 (or 2.7%). 

This is relatively low, suggesting that the model does not account for a 

substantial portion of the variation in SVI.  

The adjusted R^2 is similar, indicating a stable model across different 

sample sizes. The standard error of the estimate is 1.49143, informing us 

of the degree to which our SVI estimates will deviate from actual values. 

The ANOVA table reveals an F-value of 29.445, serving as a measure of 

the total variation explained by the model compared to unexplained 

variation. The associated p-value is less than 0.001, signifying the 

statistical significance of the model. 

 

 

 

Table 5: Coefficients. 

Coefficients 

The coefficient table shows that the constant (intercept) is 0.860 with a t-

value of 10.443, significantly differing from 0. The coefficient for the 

percentage of the population living in an urban household is -0.005, 

meaning that for every 1%pt. increase in the percentage of the 

population living in an urban household, the SVI decreases by 0.005 

units. This coefficient is also statistically significant with a t-value of -

5.426. 
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Table 6: Residuals table. 

 

Figure 7: Histogram. 

Residual Statistics and Histogram 

The residual statistics reveal an average close to 0, indicating that the 

model does not systematically overestimate or underestimate. Residuals 

represent the differences between the observed and predicted values of 

the SVI. 

The histogram of standardized residuals with a superimposed normal 

curve illustrates that the residuals are approximately normally distributed, 

a good characteristic for model linearity and homoscedasticity. The graph 

does not display clear deviations from a normal distribution, suggesting a 

well-fitting model. The values of standardized residuals fall within the 

range of approximately -3 to 3, well within expected bounds. 
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There are no apparent signs of outliers or leverage that could 

unreasonably influence the model. The standard deviation of the residuals 

is reasonably consistent with the standard error of the estimate in the 

model summary. 

 

Conclusion of results 

In summary, this simple linear regression analysis demonstrates a weak 

but statistically significant negative relationship between the percentage 

of the population living in urban households and SVI. This could indicate 

that a higher percentage of urbanisation, found in the coastal region in 

Pernambuco, decreases the SVI. The overall SVI score ranges from 0 

(lowest vulnerability) to 1 (highest vulnerability) (HHS, 2020). This could 

imply that communities in more urbanized areas are more resilient when 

confronted by external stresses on human health, natural or human-

caused disasters or disease outbreaks (TN). However, given the low R^2 

percentage, it is evident that there are other factors influencing SVI not 

accounted for in this model.  

The null hypothesis for this test was: In the population, there is no true 

linear relationship between the percentage of the population in urban 

households and the SVI. Since the probability value of the model is 

>0,05, it means the model is significant and the null hypothesis can be 

rejected. This indicates that there is a significant relationship between the 

percentage of the population living in urban households and the social 

vulnerability index. 
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4.2 Discussion 
 

The statistical data and findings of this research tie well into the 

theoretical framework discussed earlier in this thesis.  

 

The research has explored the relationship between urbanization and 

socio-spatial disparities in Pernambuco, Brazil. It highlighted the 

importance of considering rural-urban relations, spatial polarization, land 

tenure and distribution, health indexes, social stratification, historical 

context, local data sources, socio-spatial integration and exclusion 

policies, and small-scale analysis in understanding these disparities. 

 

The data results indicated a weak but statistically significant negative 

relationship between the percentage of the population living in urban 

households and the Social Vulnerability Index (SVI). This suggests that 

higher levels of urbanization, which are more prevalent in coastal areas of 

Pernambuco, are associated with lower levels of social vulnerability. This 

finding aligns with the theoretical concept of spatial polarization, which 

posits that the concentration of wealth and development in urban areas 

can lead to a decrease in disparities. 

The low R-squared value (0.06) suggests that there are other factors 

influencing the SVI that are not accounted for in this simple linear 

regression model. These factors could include income inequality, access to 

healthcare, and education levels. The findings of this study have several 

implications for policy and practice. First, they suggest that promoting 

urbanization can be an effective strategy for reducing socio-spatial 

disparities in Pernambuco. However, it is important to ensure that 

urbanization is accompanied by the development of adequate 

infrastructure, services, and opportunities in urban areas to prevent the 

creation of new disparities since the urban low class is disproportionately 

vulnerable to food and fuel price crises, as well as the global financial 

crisis (Ruel, 2010). 

Second, the study highlights the importance of considering historical 

context when addressing socio-spatial disparities. The historical legacy of 

colonialism and slavery in Pernambuco influenced the current patterns of 

inequality. The sugar industry concentrated wealth along the coasts 

among landowners and those involved in the trade, while the region's 

economy experienced fluctuations due to external factors such as the 

Dutch occupation and the shift towards other agricultural products like 

gold and coffee.  
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The colonial history also led to various rebellions and uprisings, which 

affected the political landscape of the region. However, the state remained 

an agricultural-producing resource hub with a large population centre 

along the coast where almost all of the trade occurred (Arruda, 2019). 

 

Third, the study underscores the need for small-scale analysis when 

examining socio-spatial disparities. The SVI varies significantly across 

different municipalities in Pernambuco, indicating that there are local 

factors that play a role in determining the level of vulnerability. Policies 

should be tailored to the specific needs of different municipalities in order 

to be most effective. 

 

In summary, this study has contributed to the understanding of socio-

spatial disparities in Pernambuco by providing empirical evidence of the 

relationship between urbanization and the SVI. The findings have 

implications for policy and practice, suggesting that promoting 

urbanization, addressing historical inequities, and using small-scale 

analysis are important strategies for reducing socio-spatial disparities in 

the state. 
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5.  Conclusion 

 

In conclusion, this research report has answered the primary question: 

“To what extent do socioeconomic disparities exist between urban coastal 

and rural inland areas in Pernambuco, and how can these disparities be 

explained?” and the sub-question: “How does urbanization influence the 

distribution of socio-spatial disparities across coastal and inland areas of 

Pernambuco?”. The study has established a connection between 

urbanization and socio-spatial disparities in Pernambuco by proving a 

weak but significant negative correlation between the SVI and the degree 

of the population living in urban households.  

This means that the risk of social vulnerability (natural hazards, including 

disproportionate death, injury, loss, or disruption of livelihood (FEMA)) 

decreases when the percentage of the population living in urban 

households increases. This answers the question on the existence of 

differences between the disparities of rural inland and urban coastal 

regions in the state of Pernambuco. It is crucial to acknowledge, however, 

that correlation does not imply causation. While an association seems to 

exist, it cannot be concluded that urbanization directly reduces social 

vulnerability without further investigation into potential confounding 

variables and the direction of the effect.  

 

Future research  

Future research should consider incorporating additional variables into the 

model to obtain a more comprehensive understanding of social 

vulnerability. Other variables indicating socio-spatial disparities could be 

the GINI-index, level of education, personal wealth, hygiene, opportunity 

and economic freedom. Further research is needed to identify and 

quantify these additional factors in order to develop a more 

comprehensive understanding of the determinants of socio-spatial 

disparities in Pernambuco. A. Neto defines social vulnerability in Cuiabá-

MT by factors like low income, black/Pardo population, education 

deficiency, low life expectancy, and children in the household. This could 

be applied and/or modified to the case of Pernambuco in order to specify 

differences in levels of social vulnerability. Future research should also 

make use of qualitative data obtained through interviews with local 

experts on the distinctive situation of Pernambuco and delve deeper into 

the historical aspects that still play a part in the coastal-inland divide in 

the state. 
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Reflection 

Reflecting on the result and the research process, I acknowledge the 

limitations set by the statistical evaluation and the decisions taken when 

considering social vulnerability and socio-spatial disparities. These 

subjects are very expansive and considering the theoretical framework 

and my research, they almost always come with limitations since it is very 

hard or almost impossible to incorporate all variables and aspects into 

statistical analyses. Choosing the social vulnerability index as the sole 

variable in my analysis is therefore a limitation in and of itself. The 

variable I used to indicate the differences between rural inland and urban 

coastal regions (percentage of the population living in urban households), 

was also a limitation in and of itself since many more factors could 

contribute to differences in those two areas.  

Regrettably, the failure to incorporate interviews with experts on social-

spatial disparities and the state of Pernambuco has decreased the depth 

of this study in terms of the human aspect of this supposed social 

problem. Despite these limitations, this study offers a comprehensive 

understanding of socio-spatial disparities between urban coastal and rural 

inland regions and contributes to the understanding of the effects of 

urbanisation on social vulnerability.  
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7. Appendices 
 

Figure 1: Geographic location of the study area: Pernambuco, Brazil (Andrade et al., 2020) 

 

 

 

Figure 2: the Gini indexes of the federal districts of Brazil. Pernambuco is indicated with the blue 

arrow (IBGE, Continuous National Household Sample Survey 2021). 
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Figure 3: Spatial distribution of SVI and its components—Pernambuco, Brazil, 2010. (Andrade et 

al., 2020) 
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Figure 4: Percentage of young people aged 15 to 29 who are neither studying nor occupied, 

according to the Federation Units (IBGE, Continuous National Household Sample Survey 2021) 

 

Figure 5: Average income from all jobs of people aged 14 or over, employed in the reference 

week, according to the Federation Units (IBGE, Continuous National Household Sample Survey 

2021). 
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Figure 7: Normal P-P plot of regression standardized residual 
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Appendix 1: consent form 

 

 

 

Interview Consent Form 

Title of Research Study: Socio-spatial disparities between coastal and inland regions in Pernambuco. 

Principal Investigator: Djorn Barkmeijer. 

Introduction: 

You are invited to participate in a research study conducted by Djorn Barkmeijer, a researcher from the faculty 

of Spatial Sciences. The purpose of this study is to provide a better understanding of possible socio-spatial 

disparities between the coast and inland areas in the federal state of Pernambuco, Brazil. 

Voluntary Participation: 

Participation in this study is entirely voluntary. You have the right to withdraw from the study at any time, 

without any consequences. Your decision to participate or not will not affect your relationship with the 

University of Groningen. 

Purpose of the Study: 

The aim of this study is to define socio-spatial disparities, find out whether they are present in a socio-spatial 

context within the state of Pernambuco and understand which factors have contributed to these disparities. 

Your participation will involve a semi-structured online or textual interview with a couple of predetermined 

topics, regarding socio-spatial disparities, Pernambuco and coastal-inland relations. If an online option is 

chosen, the participant may choose whether or not he/she wants it to be recorded. 

Confidentiality: 

Your identity will be kept confidential to the maximum extent allowed by law. Any information obtained during 

the interview will be used for academic research purposes only. 

Data Use and Storage: 

The information collected during this study will be securely stored and used solely for research purposes. Data 

will be anonymised and aggregated to ensure confidentiality. The results may be published, but no personally 

identifiable information will be disclosed. 

Contact Information: 

If you have any questions about the study or your participation, you may contact Djorn Barkmeijer: 

d.barkmeijer.1@student.rug.nl. 

Consent: 

I have read and understood the information provided in this consent form. I voluntarily agree to participate in 

the research study and understand that I can withdraw at any time without penalty. 

Participant's Name: _______________________ 

Signature: ______________________________ 

Date: __________________________________ 

mailto:d.barkmeijer.1@student.rug.nl


Bachelor thesis – Djorn Barkmeijer S3755037 

32 | P a g e  
 

Appendix 2: Textual interview questions form 

 

 

 

Interview Questions:  

Understanding the socio-spatial disparities between coastal and inland areas in 

Pernambuco, Brazil. 

Who are you? (skip if you want to remain anonymous). 

______________________________________________________________________ 

In which country do you live? 

 

 

Do you give consent to be textually or digitally interviewed? 

______________________________________________________________________ 

 

What is your profession? 

 

 

What is your area of expertise? 

 

______________________________________________________________________ 

How do you see the role of geography in shaping socio-spatial disparities in Pernambuco, 

and how does it compare to other regions in Brazil? 

______________________________________________________________________ 

Can you provide insights into the colonial history of Brazil and its impact on the current 

socio-spatial disparities in Pernambuco? 

______________________________________________________________________ 

 

How have historical factors, such as the long history of sugarcane plantations, influenced 

the economy, land distribution, and development in Pernambuco? 

______________________________________________________________________ 

What role do you see for interdisciplinary approaches in understanding and addressing 

socio-spatial disparities in Pernambuco? 
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______________________________________________________________________ 

How do you think the doctrine of colonization has played a role in the distribution of the 

population in Pernambuco? 

________________________________________________________________ 

 

Can you discuss the importance of examining socio-spatial disparities in Pernambuco, 

and how this research can contribute to a better understanding of regional inequalities in 

Brazil? 

________________________________________________________________ 

 

How do you envision that the research could inform policy and practice in Pernambuco, 

and what recommendations would you make based on the findings? 

________________________________________________________________ 

 

What challenges do you foresee in conducting research on socio-spatial disparities in 

Pernambuco, and how do you think researchers can overcome these challenges? 

_________________________________________________________________ 

 

How do land tenure & distribution play a role in the inequality between coastal in inland 

regions in Pernambuco? 

_________________________________________________________________ 

 

 

 

 

 


