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Abstract

This thesis examines the relation between the demographic composition of a neighbourhood and the mean
socioeconomic status of the neighbourhood, additionally, the correlation between socioeconomic status
and neighbourhood characteristics is examined. This is done for six large cities in the Netherlands;
Enschede, Groningen, Eindhoven, Dordrecht, Amersfoort, and Alphen aan den Rijn. The demographic
variables used in this study are population density, ethnicity, age composition, and household
composition. The neighbourhood characteristics in the analysis are amenities, green spaces, housing, and
safety. Theory suggests that certain groups in the population are more likely to live in low SES
neighbourhoods. This includes migrants and single people. Socioeconomic segregation, the clustering of
people with similar socioeconomic statuses into specific neighbourhoods, largely overlaps with
segregation based on demographic characteristics. Residents of a neighbourhood with a low average SES
are often worse off than those of high SES neighbourhoods. The multiple linear regression analysis
showed that the relation between the share of inhabitants with a non-western migration background and
the SES of the neighbourhood is significant in all cities. At the same time the household composition
variables are only significant in Enschede and Groningen, the cities with the lowest mean SES. The
Pearson's correlation analysis showed that the correlation between mean house value and neighbourhood
SES is strongest in all cities, followed by the safety variables, which have negative coefficients. The
correlation coefficients are not significantly different between the cities in most cases. Further research
could include more cities and use longitudinal data, to get a deeper understanding of the relations between
the demographic composition of a neighbourhood, the neighbourhood characteristics, and socioeconomic
status.

Keywords: Socioeconomic status, Neighbourhood effects, Demography, Spatial inequality, Residential
segregation, Socioeconomic segregation, Netherlands



Table of contents

1. Introduction 2
2. Theoretical framework 4

2.1 Theory 4
2.2 Literature review 5
2.3 Conceptual model 8
2.4 Hypotheses and expectations 8

3. Data and methodology 11
3.1 Data and study design 11
3.2 Study population 12
3.3 Operationalisation 12
3.4 Data analysis 15
3.5 Ethical considerations 15
3.6 GenAI use 16

4. Results 17
4.1 Descriptive analysis 17
4.2 Regression analysis 23
4.3 Correlation analysis 26

5. Conclusion and discussion 30
5.1 Conclusions 30
5.2 Limitations 32
5.3 Recommendations for further research 32

References 33
Appendix 1: Stata commands 38

List of tables and figures

Table 1: Municipalities with over 100,000 inhabitants, sorted according to SES 11
Table 2: Variables and operationalisation 14
Table 3: Descriptive statistics 21-22
Table 4: Regression results 25
Table 5: Correlation results 29

Figure 1: Conceptual model 8
Figure 2: Map of the six cities in the analysis 12
Figure 3: Distribution of SES scores 17
Figure 4: Maps of the SES distribution in the six cities 18

List of abbreviations

CBS - Centraal Bureau voor de Statistiek (Central Statistical Office of the Netherlands)
SES - socioeconomic status

1



1. Introduction

‘Stop the accumulation of problems in disadvantaged neighbourhoods’ is what twelve directors of the
National Programm for Liveability and Safety call for in the newspapers (Schaapman et al., 2024). They
argue that problems such as poverty, low quality of education, nuisance, and crime are unequally
distributed across neighbourhoods, with neighbourhoods with very low liveability as a result. According
to Leidelmeijer et al. (2023), there is a positive correlation between the socioeconomic status of
inhabitants of a neighbourhood and the liveability of this neighbourhood. This indicates that people with
higher socioeconomic statuses live in the most liveable neighbourhoods, and the other way around. This
phenomenon is called residential segregation, or socioeconomic segregation. This form of spatial
inequality is growing in the Netherlands as a whole (Boterman et al., 2021), although the welfare state
provides some buffer against this, mainly against the income-inequality share. According to Leidelmeijer
et al. (2023), despite efforts to decrease this, the strong inequality between neighbourhoods has not
decreased between 2014 and 2020, the divide between richer and poorer neighbourhoods in the
Netherlands remains. This divide additionally influences the equality of opportunities, people with higher
socioeconomic statuses live in more liveable neighbourhoods, which might be safer, greener, and have
more amenities. There are several ways in which this divide can have arisen. People with higher
socioeconomic statuses could have moved into these liveable neighbourhoods, liveable neighbourhoods
could have been developed in places where people with high socioeconomic statuses lived, or
neighbourhoods with favourable characteristics could have led to people increasing their socioeconomic
status.

Ellen & Turner (1997) concluded that neighbourhood conditions matter in terms of individual outcomes,
although not as much as family characteristics. Demographic characteristics can have significant effects
on the socioeconomic status of individuals. Simultaneously, neighbourhoods with a low socioeconomic
status have different demographic compositions than neighbourhoods with a high socioeconomic status.
Certain populations are more often exposed to low socioeconomic status neighbourhoods. Demographic
characteristics like ethnicity and household composition can therefore contribute to the existing
residential segregation (Coenen et al., 2019). Still, neighbourhood characteristics are often easier to
influence, and therefore interesting to policymakers who focus on topics like social and spatial inequality.
The clustering of people with low socioeconomic statuses in low socioeconomic status neighbourhoods
comes with the risk of reproducing inequality.

These topics are not only relevant to policymakers, but also academically. While there is increasing
attention to residential and socioeconomic inequalities, most research on segregation focuses on racial or
ethnic segregation, and residential or socioeconomic segregation is strongly understudied. Therefore, this
research contributes to filling in this research gap. Additionally, most research on these topics is situated
in the United States, this research tries to give insight into the Dutch context.

Rather than focussing on liveability, which can be a rather abstract and subjective concept, often
measured with factors relating to quality of life, this research aims to find out how different specific
demographic and neighbourhood characteristics relate to the socioeconomic status of a neighbourhood.
Additionally, the aim is to compare the differences and similarities of these relations between six cities in
the Netherlands, in order to get insight into whether these are location-sensitive or not.
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To reach the aim of the research the following research question was formulated: ‘To what extent is the
demographic composition of the inhabitants related to neighbourhood socioeconomic status and to what
extent is there a correlation between socioeconomic status and neighbourhood characteristics in six large
cities in the Netherlands?’. The four subquestions used to answer this research question are: ‘‘Which
demographic characteristics (population density, ethnicity, age composition, household composition) are
related to neighbourhood socioeconomic status?’, ‘What are the differences and similarities in this
relationship between different cities?’, ‘Which neighbourhood characteristics (amenities, green spaces,
housing, safety) correlate with socioeconomic status?’ and ‘What are the differences and similarities in
these correlations between different cities?’. Demographic characteristics are measured through
population density, ethnicity, age composition, and household composition. Neighbourhood
characteristics are measured through amenities, green spaces, housing, and safety. To answer the research
questions a quantitative analysis was performed using regression for the demographic characteristics and
correlation for the neighbourhood characteristics. Data was retrieved from the CBS (Central Statistical
Office of the Netherlands). The data on socioeconomic status and the demographic and neighbourhood
characteristics that is used is on the neighbourhood level (buurten in Dutch) rather than the individual
level.

Studying demographic and neighbourhood characteristics in relation to socioeconomic status can give
insight into the extent and spatial distribution of inequality between neighbourhoods, cities, or within
society as a whole. These insights are vital for policymakers when deciding on policies that aim to reduce
inequality. Comparing cities gives further insights, through general and city-specific patterns. The relation
between characteristics and SES does not have to be equal across different cities and the relative
importance of characteristics might differ per city as well.

In the following theoretical framework, the neighbourhood effects theory will be explored, together with
the main demographic and neighbourhood characteristics and the concepts of socioeconomic status and
residential segregation. Subsequently, the data and methodology of the study will be discussed
extensively. Thereafter, the results and conclusions will be presented.
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2. Theoretical framework

2.1 Theory
Neighbourhood effects theory is the study of how various neighbourhood conditions relate to collective or
individual outcomes (Roosa & White, 2014). The main idea underlying the neighbourhood effects theory
is that living in a deprived neighbourhood negatively affects the chances and opportunities of the
residents. Some authors state that these effects are stronger than the residents’ individual characteristics,
while others say the opposite (Van Ham & Manley, 2010). A large share of the current popularity of the
theory can be attributed to the book “The Truly Disadvantaged: The Inner City, The Underclass and
Public Policy” by William Julius Wilson (Wilson, 1987). In this book, Wilson examines the effects of
living in concentrations of poverty and concludes that social and economic forces on a macro scale shape
local conditions in poor neighbourhoods (Darcy & Gwyther, 2011; Van Ham et al., 2011).

Although there is agreement among many scholars that neighbourhood effects exist, the causal
mechanisms behind the effects of the residential context on individual outcomes are highly debated
(Galster, 2011). Additionally, much is still unclear about the relative importance of neighbourhood
characteristics among each other and the context dependency of these processes (Van Ham et al., 2011).
Critics of neighbourhood effects theory suggest that there is too little evidence to state that (poor)
residents’ chances and opportunities are negatively affected by living in poorer or worse-off
neighbourhoods, leaving out individual characteristics that are the underlying causes for poverty and low
opportunities (Cheshire, 2007; Van Ham et al., 2011).

Research on neighbourhood effects and the neighbourhood effects theory often focuses on social or
economic conditions, or characteristics, of a neighbourhood and their relation to individual or collective
outcomes. Examples are the level of unemployment or mean income in a neighbourhood. This, however,
is often causing the simultaneity problem, in which individuals are included in both the condition and the
outcome (Manski, 1993; Van Ham et al., 2011). Neighbourhood effects research can also be performed
using other characteristics that might negatively affect individual or collective outcomes, and that do not
cause the simultaneity problem. Neighbourhood characteristics, and the deprivation thereof, are an
example of this. Six characteristics that are widely used across neighbourhood research in general are
amenities, cohesion, green spaces, housing, infrastructure, and safety (Galster, 2001). These
characteristics all play an important role in an individual's daily life and can be important contributors to
quality of life; living, moving through space, working, shopping, health, social interaction, and being safe.
Additionally, these characteristics help to make the neighbourhood as a concept more objectively
measurable and quantifiable. George Galster (2001) used these, along with some social and economic
characteristics in his paper “On the Nature of Neighbourhood”, to define the spatially based attributes
relevant to defining a neighbourhood. Each of these characteristics has been correlated to the
socioeconomic status of a neighbourhood and both the neighbourhood characteristics and socioeconomic
status can thus negatively impact individuals.

Socioeconomic status is one of the concepts that are used to measure the individual or collective
outcomes within neighbourhood effects theory (Van Ham et al., 2011). Socioeconomic status (SES) is a
measure that is often used to study inequality. It is usually based on an individual's income, education, and
employment (history). While it is often used on an individual scale, it can also be used to analyze groups
of people, or for instance neighbourhoods. SES is often used instead of income since it gives a more
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complete picture of someone's relative position in society, including access to opportunities and resources,
which is a vital part of the neighbourhood effects theory (Andersson & Mustard, 2010; Iceland & Wilkes,
2006). Significant inequalities exist between people with different socioeconomic statuses, people with a
lower socioeconomic status often have a shorter life expectancy and poorer health (Aamodt et al., 2023;
Mackenbach et al., 2008).

Residential segregation, or socioeconomic segregation, entails the separation of specific groups of people
into separate areas, in the case of this research, people with similar socioeconomic statuses clustering in
specific neighbourhoods. Residential segregation can increase spatial inequality and has been increasing
over the last decades (Boterman et al., 2021). Social mixing policies are often implemented to decrease
residential segregation and spatial inequality and create a mix of more diverse socio-economic groups
(Van Ham et al., 2011). For instance, instead of only building expensive new houses in a neighbourhood
where many people live with higher socioeconomic statuses, these policies can force developers to create
more affordable housing in a neighbourhood. The potential of negative neighbourhood effects should be
removed, or at least decreased by this (Musterd & Andersson, 2005). However, social mix policies can
also have the opposite effect and stimulate gentrification processes and increase social inequality
(Boterman et al., 2021).

There are multiple theories that substantiate the relationship between the demographic composition of a
neighbourhood and its mean socioeconomic status. Within human capital theory, for instance, it can be
stated that the age and household composition of a neighbourhood relate to the mean human capital, and
thus socioeconomic status (Klevmarken & Quigley, 1976; Simpson et al., 2002). Following the life course
approach, life events such as moving in together or having children can influence outcomes like
socioeconomic status (Roode et al., 2017). Therefore, changes in the household composition of a
neighbourhood will also influence the mean socioeconomic status of the neighbourhood.

The mean socioeconomic status of a neighbourhood can thus be linked to different characteristics of the
population. Specific groups of the population are more likely to live in low socioeconomic status
neighbourhoods, this includes single-parent families (Flouri et al., 2016) and migrants (Leclerc, 2022;
Vaalavuo et al., 2019). As a result, socioeconomic segregation often overlaps with segregation based on
other demographic characteristics. The most obvious example is ethnic segregation or segregation based
on migration status. On average, migrants have lower incomes than natives, consequently, ethnic
minorities or people with a migration background more often live in deprived neighbourhoods (Van Ham
et al., 2021; Vogiazides & Chihaya, 2020). Another type of segregation that often overlaps with
socioeconomic segregation is age segregation, this is caused for a large share by housing affordability
(Sabater & Finney, 2023). Younger people move to more affordable housing, in neighbourhoods with a
lower mean socioeconomic status (Lau, 2023).

2.2 Literature review
In the following paragraphs, literature will be discussed that has investigated socioeconomic status in
relation to either demographic or neighbourhood characteristics. These studies all focused on one of the
variables used in this paper and its relation to either individual or collective socioeconomic status. Most of
these authors focused on the United States, Australia, or countries in Europe.
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The relationship between demographic characteristics and socioeconomic status has been investigated in
many different ways. Meijer et al. (2012) state that high population density is often related to lower
socioeconomic status in Denmark. Their study found that living in an urban (high population density) low
socioeconomic neighbourhood increases mortality. The relationship between ethnicity and neighbourhood
income in the UK was examined by Coulter and Clark (2019), who state that ethnic minorities tend to live
in less advantaged neighbourhoods. However, they also state that income is a more important
determinant, people with more resources move to more advantaged neighbourhoods, regardless of
ethnicity. A positive association between education and income and healthy ageing was found by Wagg et
al. (2021) in their review of multiple cross-sectional and longitudinal studies. This means that people with
more education and a higher income (and thus a higher socioeconomic status) live longer and healthier
lives. This could indicate that a neighbourhood with a larger share of older inhabitants has a higher
socioeconomic status. However, socioeconomic status is expected to decrease after retirement age, mainly
due to decreasing income. When it comes to household composition, one person households are
associated with lower socioeconomic status, compared to couples, mainly due to couples often having a
double income. Between households with and without children, those without children often invest more
time in education and employment and therefore have higher socioeconomic status in the US (Karney,
2021).

There are some studies that relate socioeconomic status to neighbourhoods and neighbourhood
characteristics. Mackenbach et al. (2016), for instance, studied why neighbourhood perceptions of
residents of socioeconomically deprived neighbourhoods were less positive than those of residents of
wealthier neighbourhoods in Belgium, France, Hungary, the Netherlands, and the UK. Neighbourhood
social cohesion explained the largest part of this difference, 52%, followed by traffic safety, aesthetics,
and the presence of destinations, explaining 15% of differences in neighbourhood perception
(Mackenbach et al., 2016). Social cohesion thus might be an important determinant of the lower
neighbourhood perception of residents in socioeconomically deprived neighbourhoods. Erdem et al.
(2016) state that the negative effects of low socioeconomic status in the Netherlands can be partly
resolved by living in a neighbourhood with high social cohesion, since the distress caused by a lack of
income or other financial problems can be reduced. Therefore, higher social cohesion might have a
positive effect on subjective socioeconomic status, and increase mental wellbeing. At the same time,
living in a neighbourhood with a higher average socioeconomic status increases the likelihood of social
cohesion.

In Melbourne, Australia, more amenities are found in neighbourhoods with higher socioeconomic
statuses, according to Crawford et al. (2008), although they mainly talk about recreational facilities. Their
conclusion that neighbourhoods with a higher socioeconomic status are better off in terms of amenities is
supported by Altschuler et al. (2004) and by Powell et al. (2007) when talking about supermarkets in the
United States. A lack of supermarkets in low socioeconomic neighbourhoods leads to a lack of healthy,
fresh, and lower-priced food. While not all higher socioeconomic neighbourhoods have supermarkets in
the neighbourhood, more residents of these neighbourhoods have access to cars, while residents from
lower socioeconomic neighbourhoods often have to rely on public transport (Altschuler et al., 2004).

Viinikka et al. (2023) examined the relationship between green spaces and socioeconomic status in
Finland, they concluded that areas with a lower socioeconomic status had more access to green spaces
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with recreational facilities and routes, while residents of areas with a higher socioeconomic status had
more access to larger green spaces and forests. Schüle et al. (2017) state that earlier evidence does not
suggest a clear pattern in the correlation between low socioeconomic areas and a lack of environmental
resources. Their analysis of a large city in Germany however showed that when including a buffer of 200
meters, low socioeconomic status neighbourhoods had on average 43% less green space, compared to
high socioeconomic status neighbourhoods. They concluded that green space availability within and
around the neighbourhood was decreasing for neighbourhoods with low socioeconomic status, thus
increasing spatial inequalities (Schüle et al., 2017). Many other studies in different contexts like Australia
and the United States also found that the availability of green spaces is lower for residents of lower
income or SES neighbourhoods (Astell-Burt et al., 2014; Rigolon, 2016).

For housing, the correlation with socioeconomic status is more straightforward. People with higher
incomes and education, and thus higher socioeconomic status, are more likely to live in, and buy, more
expensive houses in the United States (Li & Wei, 2020). This is therefore one of the main drivers of
residential segregation. Like for the other neighbourhood characteristics, people with higher
socioeconomic status are better off and have more opportunities when it comes to housing. According to
Kang & Seo (2022), subjective socioeconomic status in South Korea is determined for a large part by
housing characteristics like home ownership, the type of housing someone lives in and the type of housing
in the neighbourhood. This indicates a strong correlation between housing and socioeconomic status.
Additionally, across Europe and the United States, housing costs are often the main reason for people to
choose a specific location or neighbourhood to live in and people often prefer to live near other people
with similar socioeconomic statuses (Schirmer et al., 2014).

Sugiyama et al. (2015) show that low socioeconomic status neighbourhoods have lower scores for
walking infrastructure than high socioeconomic status neighbourhoods in Southern Australia.
Contrastingly, Cowie et al. (2016) could not find any linear trends between walkability and road density
and neighbourhood socioeconomic status in the same country. In theory, residents of low socioeconomic
status neighbourhoods are more likely to experience transport disadvantages. However, Rachele et al.
(2017) did not find this in their research on Brisbane, Australia. On the contrary, they found that these
disadvantaged neighbourhoods had higher connectivity and transit access. However, these
neighbourhoods also experienced more exposure to traffic.

Crime rates are not equal across neighbourhoods, there is often significant spatial clustering, as found in
research on London by Zhou et al. (2023). Van Wilsem et al. (2006) and Sugiyama et al. (2015) agree that
the chance of becoming a victim of crime is larger in disadvantaged, lower SES neighbourhoods in the
Netherlands and Australia respectively. However, Van Wilsem et al. (2006) found that this risk is also
higher in neighbourhoods that are changing in terms of socioeconomic composition, for instance through
gentrification. Therefore, in terms of safety, the dynamics in socioeconomic composition might be just as
important as the average SES.

All these findings and conclusions give some insight into the possible relations between demographic and
neighbourhood characteristics and socioeconomic status. However, it has to be taken into account that
these researches were mostly conducted in different contexts than the Netherlands. Therefore, the results
might not translate into the Dutch context. Additionally, these researches focussed on the relationship or
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correlation between one of the neighbourhood characteristics and SES, rather than looking at multiple
characteristics. This research will give insight into the relative importance of the different demographic
characteristics in relation to SES, and the correlations between neighbourhood characteristics and SES, in
the Dutch context.

2.3 Conceptual model
Figure 1 shows the conceptual model for this study. It shows the main concepts as discussed in the
theoretical framework and their relationships. On the left are the demographic characteristics, measured at
the neighbourhood level, these are assumed to contribute to the neighbourhood’s socioeconomic status
and thus the arrows go in one direction. Four out of the six neighbourhood characteristics (Galster, 2001)
are used in the statistical analysis, due to unavailable data for cohesion, and infrastructure being measured
only on larger scales than neighbourhoods. The arrows show that the relationships between
neighbourhood characteristics and socioeconomic status can go both directions. For instance, more
expensive houses in a neighbourhood attract people with higher socioeconomic statuses, while on the
other hand, new houses built in a neighbourhood where many people live with higher socioeconomic
statuses will most likely also be more expensive houses.

Figure 1: Conceptual model

2.4 Hypotheses and expectations
Based on the theory and existing literature the following hypotheses will be tested for the demographic
characteristics.

H1: The population density of a neighbourhood is negatively associated with the socioeconomic status of
the neighbourhood.
Earlier research suggests that high population density is associated with low socioeconomic status.
Therefore, the population density of a neighbourhood is expected to be negatively associated with the
socioeconomic status of the neighbourhood.

H2: The share of inhabitants with a migration background in a neighbourhood is negatively associated
with the socioeconomic status of the neighbourhood.
Inhabitants with a migration background on average have lower incomes than natives, resulting in lower
socioeconomic status. As a result, people with a migration background have a higher chance to live in a
deprived neighbourhood. Based on this knowledge it is hypothesized that a larger share of inhabitants
with a migration background is negatively associated with socioeconomic status.
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H3: The share of older inhabitants in a neighbourhood is negatively associated with the socioeconomic
status of the neighbourhood.
Although people with more education and income live longer and healthier lives, after retirement age
socioeconomic status is expected to decrease, according to existing research. Thus, the share of older
inhabitants is expected to be negatively associated with socioeconomic status.

H4.1: The share of one person households in a neighbourhood is negatively associated with the
socioeconomic status of the neighbourhood.
H4.2: The share of households without children in a neighbourhood is positively associated with the
socioeconomic status of the neighbourhood.
H4.3: The share of households with children in a neighbourhood is positively associated with the
socioeconomic status of the neighbourhood.
Past research has shown that one person households often have the lowest socioeconomic status, followed
by households with children. Households without children in many cases invest more time in education
and employment. A negative association is therefore hypothesized for the share of one person households
in a neighbourhood. The share of households with children and without children are both hypothesized to
give a positive association, since these often have a double income, leading to a higher socioeconomic
status.

From the theory and previous studies on different neighbourhood characteristics, it can be hypothesized
that residents of neighbourhoods with a low average SES are worse off compared to those of high average
SES neighbourhoods, in terms of accessibility of amenities and green spaces, the value of houses, and the
number of crimes. Living in these disadvantaged neighbourhoods negatively affects the resident’s chances
and opportunities. This general pattern is expected in all cities.

H5: The number of accessible amenities (per 1000 inhabitants) of a neighbourhood is negatively
correlated with the socioeconomic status of the neighbourhood.
The scale of neighbourhoods in the Netherlands is relatively small and amenities in other neighbourhoods
are usually very easily accessible, therefore this correlation could be weak. It is difficult to predict
whether the correlation between amenities and socioeconomic status will be positive or negative. More
amenities in a neighbourhood might relate to a higher socioeconomic status of the neighbourhood,
however, previous studies also showed that high SES neighbourhoods do not always have more amenities.
Since most amenities are usually located in city centres, which often have lower socioeconomic status, a
negative correlation is hypothesized.

H6: The hectares of green space (per 1000 inhabitants) of a neighbourhood is positively correlated with
the socioeconomic status of the neighbourhood.
Although not all scholars agree, most existing studies found that lower SES neighbourhoods have lower
availability of green spaces. Therefore, green spaces are expected to have a positive correlation with
socioeconomic status, which means that neighbourhoods with more green spaces are expected to have a
higher average socioeconomic status.
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H7: The mean house value (x1000 euro) of a neighbourhood is positively correlated with the
socioeconomic status of the neighbourhood.
Housing is measured as the average home value in the neighbourhood. This variable is expected to have
the strongest positive correlation with socioeconomic status. Since theory shows that housing is often the
main reason for people to choose to live in a certain neighbourhood. This can cause, or increase,
residential segregation, mainly when neighbourhoods have a very homogeneous housing supply.
Furthermore, it can be hypothesized with high confidence that neighbourhoods with a high average home
value will have a higher average SES, since people with lower SES will not be able to afford these
houses. This is less clear for neighbourhoods with lower average housing prices, however, the correlation
is still expected to be positive in all cities.

H8: The number of crimes (per 1000 inhabitants) in a neighbourhood is negatively correlated with the
socioeconomic status of a neighbourhood.
Theory and earlier research suggest that crime rates are higher in neighbourhoods with a lower
socioeconomic status. Therefore, as safety is measured by the number of registered crimes, a negative
correlation between this variable and socioeconomic status is expected. This entails that a neighbourhood
with many registered crimes is expected to have a low SES, and a neighbourhood with a high SES is
expected to have few registered crimes.
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3. Data and methodology

3.1 Data and study design
The aim of the analysis is to answer the research questions. To do this, data from the CBS is used. This is
open-source data, which is freely available and of high quality. Since not all used variables are published
within the same dataset, datasets were combined to create a dataset for the analysis. All the used data is on
the neighbourhood level, in the data there is a distinction between two types of neighbourhoods; wijken
and buurten. Wijken are larger areas, more like districts, and each wijk includes several buurten. This
analysis focusses on buurten. Since this is aggregated data rather than individual data, there are no issues
with confidentiality. The analysis focuses on the year 2017, since this is the most recent year for which
data is available for all variables.

In order to decide which cities to include in the analysis all municipalities in the Netherlands were sorted
based on the number of inhabitants. Thereafter, all municipalities with over 100,000 inhabitants were
sorted based on the SES score. These municipalities were then divided into low, medium and high SES, as
can be seen in Table 1. From this, two cities from each category were chosen to be included in the
analysis. Figure 2 shows the distribution of these cities across the Netherlands.

Table 1: Municipalities with over 100,000 inhabitants, sorted according to SES
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Figure 2: Map of the six cities in the analysis

3.2 Study population
The study population in this analysis includes neighbourhoods of six large cities in the Netherlands. These
cities are Enschede, Groningen, Eindhoven, Dordrecht, Amersfoort, and Alphen aan den Rijn.
Unfortunately, not all of the neighbourhoods could be included in the analysis, therefore the sample
includes all neighbourhoods in these cities with available data. In general, this means all neighbourhoods
with a minimum population of 300 inhabitants. Most neighbourhoods with a smaller population do not
have a calculated score for the neighbourhood SES. Additionally, for the neighbourhoods with less than
300 inhabitants that do have a calculated score, this score might be less strong and representable. In total,
26.2 per cent of the neighbourhoods were dropped, leaving 490 neighbourhoods in the study. Of the
neighbourhoods that remain, the mean number of inhabitants is 1947, the smallest neighbourhood in the
study has 320 inhabitants and is located in Dordrecht, and the largest neighbourhood in the study is
located in Groningen and has 8480 inhabitants.

3.3 Operationalisation
The analysis includes nine different variables; socioeconomic status on a neighbourhood level, four
demographic variables on a neighbourhood level and four neighbourhood characteristics variables. The
SES variable is made up of the mean income, education, and employment history of all residents of the
neighbourhood. The CBS first calculates the SES score per household and uses this to calculate the mean
SES score per neighbourhood. In the calculation of the SES score per household, income is measured in
ten categories, education is measured in five categories, and employment history is measured in seven
categories. Each of these categories has been given a specific value, for each household the values for the
categories that they belong to are added, which leads to the SES score. The average SES score for the
whole Netherlands is zero in 2019 and very close to zero for 2014-2018 and 2020-2021 (CBS, n.d.). The
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demographic variables on a neighbourhood level include the population density, ethnicity, the age
composition, and the household composition. The neighbourhood characteristics included in the analysis
are amenities, green spaces, housing, and safety. The variables ethnicity, age composition, household
composition, amenities, and safety have been subdivided into more specific categories to get a deeper
understanding of the associations and correlations. All (sub)variables and their operationalisation can be
seen in Table 2.
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Table 2: Variables and operationalisation

Variable Operationalisation

SES SES-WOA mean score

Population Density Population density (inhabitants/km2)

West Mig Background Ethnicity - Share of inhabitants with a
western migration background (%)

Non-West Mig Background Ethnicity - Share of inhabitants with a
non-western migration background (%)

Age 0-14 Share of inhabitants aged 0 to 14 (%)

Age 15-24 Share of inhabitants aged 15 to 24 (%)

Age 25-44 Share of inhabitants aged 25 to 44 (%)

Age 45-64 Share of inhabitants aged 45 to 64 (%)

Age 65+ Share of inhabitants aged 65 or older (%)

One Person Households Share of one person households (%)

Households Without Child Share of households without children (%)

Households With Children Share of households with children (%)

Health Wellbeing Amenities - Health and wellbeing (per 1000
inhabitants)

Retail Amenities - Retail (per 1000 inhabitants)

Catering Industry Amenities - Catering industry (per 1000
inhabitants)

Childcare Education Amenities - Childcare and education (per
1000 inhabitants)

Leisure Culture Amenities - Leisure and culture (per 1000
inhabitants)

Green Spaces Hectares of green space (per 1000
inhabitants)

House Value Mean house value (x1000 euro)

Theft Crimes Crimes - theft (per 1000 inhabitants)

Vandalism & Public Order Crimes Crimes - vandalism, crimes against public
order (per 1000 inhabitants)

Violent & Sexual Crimes Crimes - violent and sexual crimes (per 1000
inhabitants)
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3.4 Data analysis
Visualization techniques using ArcGIS Online are used to make maps of the cities that show the spatial
distribution of SES scores per neighbourhood. The statistical analysis consists of two parts, a regression
analysis with the demographic variables and SES, and a correlation analysis with the neighbourhood
characteristics and SES. Both analyses are done in Stata. The Stata commands can be found in Appendix
1.

The regression analysis shows the relationship between the population of the neighbourhoods in relation
to the neighbourhood average SES. Since there is one continuous dependent variable and multiple
continuous independent variables, a multiple linear regression was used. The dependent variable is SES,
and the independent variables are population density, ethnicity (in two subcategories), age composition,
and household composition (in three subcategories).

The specification of the model is expressed as:
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Since the direction of the relationship between neighbourhood characteristics and socioeconomic status is
not straightforward, meaning it could work both ways, it is difficult to perform a regression analysis, for
which dependent and independent variables need to be specified. Therefore, a correlation analysis was
used to analyse the relationship between neighbourhood characteristics and socioeconomic status. The
correlation analysis shows something about the context or environment that the inhabitants are living in.
The Pearson’s correlation coefficient measures the strength of the linear relationship between continuous
variables, it also measures the direction of the relationship, ranging from a strong negative to a strong
positive correlation. The values of these correlations are between -1 and 1. Correlation coefficients
between 0 and 0.1 indicate a very weak correlation, between 0.1 and 0.4 indicates a weak correlation,
between 0.4 and 0.7 indicates a moderate correlation, and coefficients between 0.7 and 1 mean that
variables have a strong correlation (Costa & Neves, 2020).

3.5 Ethical considerations
The data was retrieved from the CBS, this is open-source data that is freely available online and for
everyone. With the CBS being the source of the data, it can be assumed that the data is trustworthy. Since
the data is all on a neighbourhood level, individuals can not be identified and the risk of violating
confidentiality is non-existent. For very small neighbourhoods, with few inhabitants, the data is often not
available, and therefore these neighbourhoods were not used in the analysis. The research is done
objectively and the researcher’s positionality did not influence the outcomes and conclusions.
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3.6 GenAI use
Generative AI such as ChatGPT was exclusively used for ‘general functionalities’, such as gaining
inspiration or spelling and grammar checks, following the guidelines of the university. GenAI was not
used to produce text and inspiration from GenAI was never copied and used in the thesis.
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4. Results

4.1 Descriptive analysis
Before going into the results of the regression and correlation analyses, the descriptive results will be
discussed to get a better understanding of the data and the variables. Table 3 shows that the mean SES per
neighbourhood is lowest in Enschede on the left side of the table, and increases to Alphen aan den Rijn on
the right side of the table. The values for ‘all cities’ are calculated using the neighbourhoods from all six
cities. The mean SES for ‘All cities’ (-.004) is very close to zero, this corresponds to the nature of the
variable, since the average SES score for the whole Netherlands is zero in 2019 and very close to zero for
2017 (CBS, n.d.). Thus, based on the SES score, these six cities are a good reflection of the Netherlands.
Figure 3 shows the distribution of the SES scores of all neighbourhoods in the study, a total of 490 cases.
The data is mostly normally distributed, with some negative outliers.

Figure 3: Distribution of SES scores

Figure 4 shows the maps that were created to get a better understanding of the spatial distribution of the
neighbourhood SES scores. The large neighbourhoods on the edges of most cities give a bit of a distorted
view, the size of neighbourhoods is not part of the SES calculation. The maps show that the cities with a
lower mean SES per neighbourhood have a larger share of red neighbourhoods, while the cities with a
higher mean SES per neighbourhood have a larger share of (dark) green neighbourhoods. The
neighbourhoods with lower SES are concentrated in and around the city centres for most cities in the
analysis. For Eindhoven this distribution is not as clearly visible, the higher and lower SES
neighbourhoods seem to be distributed throughout the city.
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Figure 4: Maps of the SES distribution in the six cities (Author, 2024, CBS data)
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As can be seen in Table 3, population density in neighbourhoods is highest in Dordrecht, followed by
Groningen. The lowest population density is seen in Enschede and Eindhoven. Dordrecht and Groningen
have high standard deviations, and therefore a lot of variation in population density between
neighbourhoods.

Groningen excluded, all cities have on average a larger share of people with a non-western migration
background per neighbourhood, compared to people with a western migration background. The mean
percentage of people with a western migration background living in a neighbourhood ranges from 8.7% to
14.2% between the cities. For people with a non-western migration background, this ranges from 9.1% to
17.8%. For both variables, the lowest mean is seen in Alphen aan den Rijn. The highest means are seen in
Eindhoven for both variables. Standard deviations are higher for the percentage of people with a
non-western migration background in all models, showing that there is a larger variation between
neighbourhoods.

The age composition variables show that Groningen and Eindhoven have younger populations. For these
cities, the mean is highest for the share of inhabitants between 25 and 44, while for the other cities, the
highest mean is for the share of inhabitants between 45 and 64. The highest mean for the share of
inhabitants over 65 years old is seen in Alphen aan den Rijn, with an average of 18.9 per cent of the
population of a neighbourhood being this age. The lowest mean for the share of inhabitants over 65 years
old is seen in Groningen, with a mean of 12.5 per cent, followed by Amersfoort (15.4%) and Eindhoven
(17%). Standard deviations for all age groups and for all cities are relatively low, which indicates that
there is little variation between neighbourhoods when it comes to the age composition.

When it comes to household composition, for most cities the mean is highest for the share of one person
households, neighbourhoods in Amersfoort and Alphen aan den Rijn on average have a higher share of
households with children, these are the cities with the highest mean SES. This could indicate that the
share of households with children is positively related to SES, the regression analysis will give more
insight into this. In most cities, the share of households without children is the lowest. This variable also
has the lowest standard deviations, and thus the least variation between neighbourhoods.

As could be expected, health and well-being amenities are the least present in all cities. The number of
catering amenities per 1000 inhabitants gives the largest mean in all cities, however with large differences
between these means. Ranging from an average of 8.9 catering amenities per 1000 inhabitants in Alphen
aan den Rijn to 52.8 catering amenities per 1000 inhabitants in Dordrecht. The standard deviations for
catering amenities are significantly higher than the standard deviations for the other amenities, showing
large variation between neighbourhoods. This could be caused by neighbourhoods in city centres that
often have a lot more catering amenities but not necessarily more inhabitants.

The hectares of green space per 1000 inhabitants is much higher on average in Enschede and Dordrecht,
with mean values of 44.3 and 34.7 respectively. For the other cities, the mean values range from 1.4
(Amersfoort) to 8.9 (Eindhoven). The high means for Enschede and Dordrecht could be caused by
neighbourhoods with many hectares of green space and very few inhabitants. The maps in Figure 4 show
that these cities have very large neighbourhoods on the edges of the city, these might have many hectares
of green. This could also explain the high standard deviations for these two cities.
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Amersfoort has the highest mean house value, while Dordrecht has the lowest. Alphen aan den Rijn has
rather little variation in mean house prices between neighbourhoods, while Eindhoven has the most
variation in mean house prices between neighbourhoods. Enschede and Groningen, the cities with the
lowest mean SES have the second and third-lowest mean house values. Alphen aan den Rijn has the
second-highest mean house value. This already shows a possible correlation between mean house value
and SES, which will be further analyzed with the correlation analysis.

For most cities, the number of violent and sexual crimes per 1000 inhabitants is on average higher than
‘thefts’ and ‘vandalism & public order crimes’ per 1000 inhabitants. The mean for the number of thefts
per 1000 inhabitants is the lowest out of the crime variables in all models. These low numbers might be
due to under-registration of crimes that are considered less serious. At first sight, the descriptive statistics
do not show a clear correlation between the mean number of crimes per 1000 inhabitants and the mean
SES of the cities. Although the mean values for all three crime variables are lowest for Alphen aan den
Rijn, the city with the highest mean SES.
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Table 3: Descriptive statistics

Variable All cities
(n=490)

Enschede
(n=61)

Groningen
(n=66)

Eindhoven
(n=92)

Dordrecht
(n=87)

Amersfoort
(n=107)

Alphen a/d Rijn
(n=77)

Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev.

SES -.004 .371 -.174 .364 -.132 .453 -.048 .395 -.043 .368 .124 .294 .162 .233

PopDensity 5966.3 3309 4192 2477 6909.3 4389.8 5041.2 2572.1 7464.7 3459.7 6580 2450.8 5123 3335.7

WestMig
Background 11.1 3.9 11.9 2.8 11.9 5.4 14.2 3.6 11.3 3.2 9.2 2 8.7 3.2

NonWestMig
Background 14.1 10.8 13.5 10.2 10.1 6 17.8 9.8 17.6 13.1 14.3 11.8 9.1 7.8

Age 0-14 15.8 5.8 15.7 4.5 13.3 7.5 13.9 5.5 15.9 4.5 18.3 6.5 16.8 4

Age 15-24 14 7.3 14.9 7.9 21.4 12.9 13.8 6.8 12 3.4 12.1 3.2 11.8 2.3

Age 25-44 27.4 8.5 25.5 6 29.6 8.5 31 10.7 26.4 7.6 27.1 9 24 5.2

Age 45-64 26.7 6.7 26.3 6.6 23.1 8.2 24.1 6.4 28.5 6.1 28.3 6.1 29 4.6

Age 65+ 16.4 8.6 17.1 6.1 12.5 7.7 17 8.9 17.3 9.4 15.4 9.3 18.9 7.3

Oneperson
Households 40.2 17.5 39.3 15.6 51.6 22.9 46.8 17.5 39.2 15.4 35.5 14.2 31.2 11.7

Households
WithoutChild 27.6 7.5 27.5 6.6 23.9 7.8 27.2 8.9 27.8 6.8 26.3 6.2 32.6 5.6

Households
WithChildren 32.6 14.5 32.5 11.7 24.3 17.2 26.7 12.2 34.9 13.4 37.1 15.2 38 10.7
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Table 3: Descriptive statistics continued

Variable All cities
(n=490)

Enschede
(n=61)

Groningen
(n=66)

Eindhoven
(n=92)

Dordrecht
(n=87)

Amersfoort
(n=107)

Alphen a/d Rijn
(n=77)

Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev.

Health
Wellbeing 3.1 3.1 2.2 1.9 3.2 3.9 3.2 2.6 4.5 3.6 3.3 3.4 1.9 1.4

Retail 12.4 19.4 5.5 5.4 9.4 18.9 9.1 8.2 23 27.7 16.6 24.7 6.1 6.6

Catering 31.5 65 10.1 18.3 34.1 67.2 26.6 26.6 52.8 84.9 45.5 93.4 8.9 13.9

Childcare
Education 11.5 12.2 5.5 4.3 8.8 10.6 7.4 6.2 20.5 17.9 15.6 11.9 7.8 7.1

Leisure
Culture 8.7 8.2 6.8 6 8.9 9.9 10.4 9.4 12 9 8.4 7.5 4.6 2.9

GreenSpaces 14.3 139.3 44.3 153 2.5 4.5 8.9 24.8 34.7 303 1.4 2.8 2.3 3.4

HouseValue 214.3 97.5 188.5 88.3 183.3 84.9 232.4 112.8 174.7 80.3 250.7 106.4 234 68.4

TheftCrimes 4 3.4 4.3 3 3.7 2.3 6.3 4.3 3.5 3.7 4.2 3.1 1.8 1.6

Vandalism&
PublicOrder
Crimes

5.8 5.8 5.1 3.4 7.8 5.3 6.6 5.8 6.5 7.1 5.6 6.6 3.3 3.1

Violent&
SexualCrimes 6.5 14.4 5.2 8.8 7.5 13.8 10.1 25.1 7.5 8.4 4.6 11.6 4.2 7.4
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4.2 Regression analysis
To find answers to the first and second research subquestions: ‘Which demographic characteristics are
related to neighbourhood socioeconomic status?’ and ‘What are the differences and similarities in this
relationship between different cities?’, a multiple linear regression was performed. The results can be
found in Table 4.

Earlier research showed that there is an association between high population density and lower
socioeconomic status (Meijer et al., 2012). The maps in Figure 4 show that most low SES
neighbourhoods are in the central parts of the cities in this analysis, which is also where population
density is often higher. This suggests that the first hypothesis, ‘The population density of a neighbourhood
is negatively associated with the socioeconomic status of the neighbourhood’, could be confirmed. The
variable population density is, however, not significant in any of the seven regression models, which
shows that in this analysis, there is no association between the population density of a neighbourhood and
the mean socioeconomic status of this neighbourhood. The first hypothesis can thus not be confirmed or
denied based on this analysis.

The second hypothesis, ‘The share of inhabitants with a migration background in a neighbourhood is
negatively associated with the socioeconomic status of the neighbourhood’, is based on research that
states that ethnic minorities and migrants often live in less advantaged neighbourhoods (Van Ham et al.,
2021; Coulter & Clark, 2019). These studies however did not make a distinction between people with a
western or non-western migration background. The regression coefficients for the share of inhabitants
with a western migration background are significant in four out of seven models. These significant
coefficients are all positive, indicating a positive association between the share of inhabitants with a
western migration and the mean SES of the neighbourhood. The regression coefficients for the share of
inhabitants with a non-western migration background are significant in all seven models. These
coefficients are all negative, thus the higher the share of inhabitants with a non-western migration
background, the lower the SES of the neighbourhood. The second hypothesis can therefore be confirmed
for the share of inhabitants with a non-western migration background, but not for the share of inhabitants
with a western migration background. The people in this analysis with a western migration background
likely have a higher income and education, resulting in a higher socioeconomic status, compared to those
with a non-western migration background.

Previous research suggests that SES is expected to decrease after retirement age, due to decreasing
income and employment history (which is measured as whether and how much they worked over the last
four years). While at the same time, it is suggested that a neighbourhood with a larger share of older
inhabitants has a higher socioeconomic status, due to the fact that people with more education and a
higher income live longer and healthier lives (Wagg et al., 2021). Since the retirement age in the
Netherlands was around 65 years old in 2017 (CBS, 2024), the share of inhabitants aged 65 years and
older is expected to have negative coefficients. In the regression analysis, the share of inhabitants aged 65
years and older is significant in four models. All significant coefficients are negative, which means that
the third hypothesis, ‘The share of older inhabitants in a neighbourhood is negatively associated with the
socioeconomic status of the neighbourhood’, can be confirmed based on four models in this study. The
higher the share of inhabitants aged 65 years and older in a neighbourhood in the models ‘All cities’,
‘Groningen’, ‘Eindhoven’, and ‘Amersfoort’, the lower the neighbourhood SES.
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One person households are associated with lower socioeconomic status than couples, while at the same
time, households without children are associated with higher socioeconomic status than households with
children, according to research by Karney (2021). For the share of one person households, this gave the
following hypothesis: ‘Hypothesis 4.1: The share of one person households in a neighbourhood is
negatively associated with the socioeconomic status of the neighbourhood’. This variable is significant in
the models ‘Enschede’, ‘Groningen’ and ‘Amersfoort’. For Enschede and Groningen, the coefficients are
positive and thus do not support the hypothesis. For Amersfoort, the coefficient is negative, which does
support the hypothesis. The share of households without children gives significant coefficients in three
out of seven models, ‘All cities’, ‘Enschede’, and ‘Groningen’, these coefficients are all positive.
Therefore, hypothesis 4.2, ‘The share of households without children in a neighbourhood is positively
associated with the socioeconomic status of the neighbourhood’, is supported by these three models. The
variable share of households with children is significant in two models, both with positive coefficients.
The models ‘Enschede’ and ‘Groningen’ therefore support the hypothesis for the share of households with
children: ‘The share of households with children in a neighbourhood is positively associated with the
socioeconomic status of the neighbourhood’.

The adjusted R-squared, which adjusts for the number of variables, is high in all models, ranging from
0.761 to 0.853. This means that in the highest-scoring model, which is Dordrecht, 85.3% of the variance
in the dependent variable SES is explained by the independent variables. Notable is that in the regression
results, the household composition coefficients that are significant are mainly found in the models for the
two cities with the lowest mean SES (Enschede and Groningen). In cities with a higher mean SES
household composition does not seem to have a significant effect on neighbourhood-level SES. The
significance of the variables about migration background and age composition does not seem to be
associated with the mean SES of the cities.
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Table 4: Regression results
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4.3 Correlation analysis
A Pearson’s correlation analysis was performed to find answers to the third and fourth research
subquestions: ‘Which neighbourhood characteristics correlate with socioeconomic status?’ and ‘What are
the differences and similarities in these correlations between different cities?’. Table 5 shows the
correlation coefficients of this analysis.

Previous research suggested that neighbourhoods with higher socioeconomic status have more amenities
(Crawford et al., 2008; Powell et al., 2007). Altschuler et al. (2004) added to this that high socioeconomic
status neighbourhoods do not have more amenities per definition, but residents with higher SES do have
more access to cars, while residents with lower SES are more likely to rely on public transport. These
studies, however, focused on the United States and Australia. In the Dutch context, more amenities are
often located in city centres and surroundings, which are also the areas with the most lower SES
neighbourhoods. Therefore, the hypothesis for the correlation between amenities and neighbourhood SES
is: ‘H5: The number of accessible amenities (per 1000 inhabitants) of a neighbourhood is negatively
correlated with the socioeconomic status of the neighbourhood’. The amenities variable is subdivided into
five categories; ‘health and wellbeing’, ‘retail’, ‘catering industry’, ‘childcare and education’, and ‘leisure
and culture’. In all models, the correlation between each of these amenities and SES is very weak to weak
(lower than 0.4). The coefficients for amenities are largely negative, with an exception for the city of
Eindhoven, for which all amenities have positive coefficients. Thus, for most cities, the hypothesis can be
confirmed. On average, the correlations are least strong for ‘health and wellbeing’, and strongest for
‘retail’. For all amenities except ‘leisure and culture’, the strongest correlation is Alphen aan den Rijn,
and Eindhoven is the weakest or second to weakest correlation.

Looking at the mean correlation for all amenities per city, Eindhoven and Dordrecht, the two cities that
are in the middle when it comes to mean SES, score the lowest correlations. Enschede and Groningen, the
two cities with the lowest mean SES, follow after that, and Amersfoort and Alphen aan den Rijn, the two
cities with the highest mean SES, score the highest mean correlations for amenities. Since almost all
coefficients are negative in these cities, a higher amount of present amenities is correlated with a lower
neighbourhood SES, and the other way around, confirming the hypothesis. Thus, from the correlation
coefficients, it seems that for cities with a higher mean SES, there is a stronger correlation between
neighbourhood SES and the presence of amenities than for cities with a lower mean SES. However, the
difference between the correlation coefficients can be statistically tested using the cortesti command (see
Appendix 1). The null hypothesis of this test is an equal correlation in both models, which is rejected in
the case of significant p-values. Doing this with the correlation coefficients of the four cities with lower
mean SES compared to the two cities with the highest mean SES (Amersfoort and Alphen aan den Rijn)
shows that a large majority of coefficients are not significantly different from each other (p-values are
higher than 0.05). Therefore, the highest mean SES cities do not have significantly stronger correlations
between amenities and neighbourhood SES.

The maps in Figure 4 show that for most cities the neighbourhoods with lower SES are concentrated in
and around the city centres. These maps thus confirm the negative coefficients, the lower SES
neighbourhoods are concentrated around city centres, which is also the location of most amenities.
Eindhoven is an exception to this, since in this city the neighbourhoods with higher and lower SES scores
seem to be distributed throughout the city. This could explain why for Eindhoven the coefficients for all
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amenities are positive, while they are negative for most other cities. ‘Leisure and culture’ is the only
amenity with more positive than negative coefficients. This could be due to the fact that some of these
amenities are more frequently located outside the city centres.

Like the correlation coefficients for the different amenities, those for ‘green spaces’ are mostly very weak
to weak, although on average slightly higher than for amenities. For most models the correlation between
green spaces and SES is positive, with the exception of a negative correlation for Eindhoven (-0.023), and
no correlation for Amersfoort (-0.000), these are also the cities with the least strong correlations. The
positive correlation coefficients for the other models support the sixth hypothesis: ‘The hectares of green
space (per 1000 inhabitants) of a neighbourhood is positively correlated with the socioeconomic status of
the neighbourhood’. This hypothesis is based on multiple previous studies that conclude that the
availability of green spaces is lower in low SES neighbourhoods (Astell-Burt et al, 2014; Rigolon, 2016;
Schüle et al., 2017). A positive correlation implies that neighbourhoods with a higher amount of green
spaces per 1000 inhabitants have a higher SES, and the other way around. The highest correlation
coefficients for the correlation between green spaces and SES are found in Groningen and Enschede, the
cities with the lowest mean SES scores. This could indicate that Groningen and Enschede have less green
in their city centres, since that is where most low SES neighbourhoods are located (Figure 4). The
correlation coefficients of Eindhoven, Dordrecht, and Amersfoort are all significantly different (p-value
lower than 0.05) from either Enschede or Groningen, or both. Therefore it can be stated that the lowest
mean SES cities do have significantly stronger correlations between green spaces and neighbourhood
SES, compared to most cities with a higher mean SES.

The correlation between housing and socioeconomic status was most straightforward based on the
existing literature. Higher income and education, and thus socioeconomic status, leads to more
opportunities when it comes to housing and choosing where to live. More expensive houses in a
neighbourhood attract people with higher socioeconomic status, while people with lower socioeconomic
status are much more limited in their options (Li & Wei, 2020; Schirmer et al., 2014). The seventh
hypothesis was therefore: ‘The mean house value (x1000 euro) of a neighbourhood is positively
correlated with the socioeconomic status of the neighbourhood’. This hypothesis can be confirmed since
the correlation between mean house value and SES is positive in all models. A neighbourhood with a
higher mean house value likely also has a higher SES, and the other way around.

In all models, the correlation between mean house value and SES has the highest correlation coefficients
out of all the neighbourhood characteristics, with coefficients ranging from 0.592 (moderate) to 0.774
(strong). The correlation has the lowest coefficients in the models Enschede and Groningen, the cities
with the lowest mean SES, and the highest coefficients in the model for Alphen aan den Rijn, the city
with the highest mean SES. The coefficients of house value for Enschede and Alphen aan den Rijn are
significantly different (p-value 0.046), however, the coefficients of Groningen and Alphen aan den Rijn
are not significantly different (p-value 0.122). Therefore, for the city in this study with the highest mean
SES per neighbourhood, Alphen aan den Rijn, there is a significantly stronger positive correlation
between neighbourhood SES and mean house value. For the city in this study with the lowest mean SES
per neighbourhood, Enschede, there is a significantly weaker positive correlation between neighbourhood
SES and mean house value, but this does not apply to the cities in between.
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In disadvantaged neighbourhoods, with a lower mean socioeconomic status, the chance of becoming a
victim of crime is larger, according to Sugiyama et al. (2015) and Van Wilsem et al. (2006). Since the
number of crimes is spatially clustered in low SES neighbourhoods according to the literature, the
hypothesis for safety is: ‘The number of crimes (per 1000 inhabitants) in a neighbourhood is negatively
correlated with the socioeconomic status of a neighbourhood’. The neighbourhood characteristic safety is
subdivided into three categories; ‘theft’, ‘vandalism and public order crimes’, and 'violent and sexual
crimes’. For all three variables, the crime correlation coefficients are negative in all models, which
confirms the hypothesis. Since all values are negative, a higher number of crimes per 1000 inhabitants is
correlated to a lower neighbourhood SES. While at the same time, a neighbourhood with a higher mean
SES is correlated with a lower number of crimes per 1000 inhabitants. Looking at the maps in Figure 4
shows that most crimes (per 1000 inhabitants) are happening in and around the city centres of most cities.

The correlation between the crime variables and SES is mostly weak. However, on average the
correlations are stronger than the ones for amenities and green spaces. In most models, the correlation
between violent and sexual crimes and SES is the strongest out of the safety variables, and the correlation
between theft and SES is the least strong. Looking at the mean correlation for all safety variables per city,
Enschede and Eindhoven score the highest correlation coefficients. The lowest mean safety correlation
coefficients are for Amersfoort and Dordrecht. Correlations for safety thus seem to be slightly higher for
the cities with lower mean SES, but there is no clear distinction. This distinction is there when looking
only at vandalism and public order crimes, the three highest correlation coefficients are for the three cities
with the lowest mean SES, and the three lowest correlation coefficients are for the three cities with the
highest mean SES. However, testing for the significance of the difference between the correlation
coefficients, shows that none of these coefficients are significantly different. It is thus impossible to say
that the correlations between the number of crimes and neighbourhood SES are significantly stronger in
cities with a lower mean SES.
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Table 5: Correlation results (shown are correlations with SES)

Orange: very weak (0 - 0.1), yellow: weak (0.1 - 0.4), blue: moderate (0.4 - 0.7), green: strong (0.7 - 1)
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5. Conclusion and discussion

5.1 Conclusions
Problems such as poverty, low quality of education, and crime are unequally distributed across space, and
accumulated in disadvantaged neighbourhoods. This spatial clustering is causing significant differences
between neighbourhoods. People with higher socioeconomic status often live in the most liveable
neighbourhoods, these tend to be safer, greener, and have more amenities. Consequently, socioeconomic
segregation influences the chances and opportunities of residents of both disadvantaged neighbourhoods
and those with a high average SES. Certain demographics are more likely to live in these disadvantaged
neighbourhoods, creating overlapping patterns of segregation. At the same time, certain characteristics of
a neighbourhood are correlated with the mean SES of the neighbourhood.

This research aimed to find out how different demographic (population density, ethnicity, age
composition, household composition) and neighbourhood (amenities, green spaces, housing, safety)
characteristics relate to the socioeconomic status of a neighbourhood. Starting from the neighbourhood
effects theory, the theoretical framework outlined these main demographic and neighbourhood
characteristics and their (cor)relation to SES. Although theory suggests relationships between SES and all
variables in the analysis, not all of these were found in this study. However, both the regression and
correlation analysis gave some meaningful results. All these variables have been studied in relation to
SES before, however, never all together. This research therefore gives a better understanding of the
relative importance of the demographic and neighbourhood characteristics in the context of six large cities
in the Netherlands.

The first research subquestion was: ‘Which demographic characteristics (population density, ethnicity,
age composition, household composition) are related to neighbourhood socioeconomic status?’. All
variables were significant in two or more out of seven models, except population density, which was not
significant in any model. Therefore, no relationship was found between population density and
neighbourhood socioeconomic status. Only one variable was significant in all seven models of the
regression, the share of inhabitants with a non-western migration background. The coefficients are
negative in all models, therefore, a higher share of inhabitants with a non-western migration background
is associated with a lower neighbourhood socioeconomic status. It can thus be concluded that in the cities
in this analysis, people with a non-western migration background are among the demographic groups that
are more likely to live in disadvantaged neighbourhoods, which can significantly influence their
opportunities. Knowing this, policymakers could invest in these neighbourhoods by increasing these
residents’ socioeconomic status, for instance through education and economic development programs.

Comparing the significance of the variables in the different models, in order to answer the second
subquestion; ‘What are the differences and similarities in this relationship between different cities?’,
shows that the significant household composition variables are almost all found in the two models for the
cities with the lowest mean SES, Enschede and Groningen. Thus, in those cities household composition
has a significant effect on the neighbourhood SES, while it does not in cities with a higher mean SES. The
household composition of a neighbourhood can be partly influenced by the reorganization of the housing
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stock. This way, policymakers for instance can try to attract more households with children, who on
average have higher socioeconomic status than one person households.

The third subquestion was: ‘Which neighbourhood characteristics (amenities, green spaces, housing,
safety) correlate with socioeconomic status?’. The mean house value gives the strongest correlation
between any neighbourhood characteristic and socioeconomic status in each model. This is not surprising,
since an individual’s income (as part of the SES) largely determines their possibilities in terms of housing.
This does mean that many people live in very homogenous neighbourhoods. Creating a more diverse
housing stock in a neighbourhood might be a way to prevent further socioeconomic segregation.

Safety, measured as the number of registered crimes in three categories, are the next strongest
correlations. The correlation coefficients are negative for all three variables in all seven models, and thus
a higher number of crimes correlates with lower neighbourhood socioeconomic status. The maps with the
spatial distribution of socioeconomic status show that for most cities the neighbourhoods with lower
socioeconomic status are located in and around the city centers. Since the safety correlations are negative,
most crimes are happening in the central parts of the cities in the analysis. This implies that people living
in lower socioeconomic status neighbourhoods, on average experience more crime in their daily living
environment. This could influence neighbourhood satisfaction and mental health.

The correlations for the different amenities are all relatively weak, making it difficult to form strong
conclusions. The negative correlation coefficients for most amenities are confirmed by the maps with the
spatial distribution of SES. Most amenities are located in and around city centres, which is also the
location of most low SES neighbourhoods. Living in a low SES neighbourhood thus often means more
amenities in the immediate vicinity. For residents with a lower income, this could mean more affordable
options and fewer travel expenses.

The fourth subquestion; ‘What are the differences and similarities in these correlations between different
cities?’, can be answered by statistically testing the difference between correlation coefficients of
different models. The correlation between amenities and SES is highest in Amersfoort and Alphen aan
den Rijn, the cities with the highest mean SES. However, these coefficients are not significantly different
from those of the other cities, and thus the highest mean SES cities do not have significantly stronger
correlations when it comes to amenities. The same applies to the correlations between the safety variables
and SES, the correlations seem to be higher for the cities with the lower mean SES, yet the test showed
that none of these coefficients are significantly different between models. Thus, although the correlation
coefficients are always higher in some models, in most cases they are not significantly different from each
other. The correlations for the different cities are very similar. The correlation between green spaces and
SES is an exception, the test showed that the lowest mean SES cities do have significantly stronger
correlations, compared to most cities with a higher mean SES. Since these correlations are positive,
inhabitants of a high SES neighbourhood in Enschede or Groningen have a higher chance of having more
green spaces in their neighbourhood. This could also indicate that most green spaces are located outside
the central areas of the cities.

With these subquestions the main research question; ‘To what extent is the demographic composition of
the inhabitants related to neighbourhood socioeconomic status and to what extent is there a correlation
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between socioeconomic status and neighbourhood characteristics in six large cities in the Netherlands?’
can be answered. The demographic composition of the inhabitants of a neighbourhood is related to the
neighbourhood’s socioeconomic status in all models. This relation is most clearly visible for the share of
inhabitants with a non-western migration background, while the share of inhabitants with a western
migration background and the share of inhabitants aged 65 years or older also give significant coefficients
in four out of seven models. The household composition seems more influential on neighbourhood SES in
cities with a lower mean SES. The correlation between the neighbourhood characteristic mean house
value and neighbourhood SES is strongest in all models, followed by the different safety variables.
Although smaller, there is also a correlation between amenities and SES, and between green spaces and
SES. In most cases, the coefficients of different models are not significantly different.

5.2 Limitations
This research does have some limitations, the first limitation is that the analysis was done with data from
2017, which was the only year for which data was available for all variables. When it comes to the
demographic composition of neighbourhoods (like an increasing share of inhabitants aged 65 years or
older), or neighbourhood characteristics (for instance crime rates and house values), a lot can change in
seven years. Additionally, some cities have changed the spatial division of their neighbourhoods since
2017. Therefore, more recent data would be useful to formulate suitable policy suggestions.

Another limitation is the relatively small sample size for some of the cities in the analysis. This was
attempted to be prevented by choosing cities with at least 100,000 inhabitants, however, after removing
the neighbourhoods with too few inhabitants, some cities did not have that many neighbourhoods left.
This might have affected the results of the regression and correlation analysis. The number of cities in the
analysis also makes it difficult to generalize the findings.

5.3 Recommendations for further research
Further research could include more cities in the analysis, to make the results more generalizable.
Additionally, the change in (cor)relations over time could be interesting. With longitudinal data, the
changes and trends over time could be investigated, which would give a deeper understanding of the
relations between the demographic composition of a neighbourhood, the neighbourhood characteristics,
and SES. This could give insight into the way neighbourhoods change over time, and the development of
socioeconomic segregation.

Finally, further research could try to find out whether people with higher socioeconomic statuses move to
more liveable neighbourhoods, whether these liveable neighbourhoods are created in places where people
live with high socioeconomic statuses, or whether neighbourhoods with favourable characteristics lead to
people increasing their socioeconomic status. This would give a better understanding of the processes
behind socioeconomic segregation.
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Appendix 1: Stata commands

Histogram distribution of SES scores (Figure 3)
“hist SES, frequency normal”

Descriptive statistics, for all seven datasets (Table 3)
“sum SES PopDensity WestMigBg NonWestMigBg Age0to14 Age15to24 Age25to44 Age45to64 Age65plus
OnePersonHH HHWithoutChildren HHWithChildren HealthWellbeing Retail CateringIndustry
ChildcareEducation LeisureCulture GreenSpaces HouseValue Theft VandalismPublicOrder
ViolenceSexual”

“ssc install asdoc”

“asdoc sum SES PopDensity WestMigBg NonWestMigBg Age0to14 Age15to24 Age25to44 Age45to64
Age65plus OnePersonHH HHWithoutChildren HHWithChildren HealthWellbeing Retail CateringIndustry
ChildcareEducation LeisureCulture GreenSpaces HouseValue Theft VandalismPublicOrder
ViolenceSexual, save(sum_[city name]) dec(3)”

Regression, for all seven datasets (Table 4)
“ssc install estout”

“reg SES PopDensity WestMigBg NonWestMigBg Age65plus OnePersonHH HHWithoutChildren
HHWithChildren”

“est store [city name]”

“esttab allcities enschede groningen eindhoven dordrecht amersfoort alphenadrijn, se ar2 b(%9.3f)
se(%9.3f) mti(allcities enschede groningen eindhoven dordrecht amersfoort alphenadrijn)”

“esttab allcities enschede groningen eindhoven dordrecht amersfoort alphenadrijn using
"results65plus.rtf", rtf se ar2 b(%9.3f) se(%9.3f) mti(allcities enschede groningen eindhoven dordrecht
amersfoort alphenadrijn) compress”

Correlation, for all seven datasets (Table 5)
“corr SES HealthWellbeing Retail CateringIndustry ChildcareEducation LeisureCulture GreenSpaces
HouseValue Theft VandalismPublicOrder ViolenceSexual”

Statistically test the difference between correlation coefficients
“cortesti (coefficient1) (n1) (coefficient2) (n2)”
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