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Abstract

Cities are at the forefront of adaptation and mitigation related to climate change. With over half of the
world’s population living in cities, it is important that these spaces remain livable, safe and equitable.
One increasingly applied method of mitigating the effects of climate change is the use of Nature Based
Solution (NBS). The city of Leeuwarden is one of the many cities that is using NBS as part of their
adaptation strategy and in helping them reach their climate goals. One of these solutions is urban
greening. The implementation of more vegetation in the urban environment can help reduce heat stress
and flood risk, as well as enhance air quality and promote biodiversity. However, the subsequent
increase in attractiveness and desirability of these newly greened spaces means urban greening could
potentially be a driver of gentrification, raising questions surrounding environmental justice. This
study looks into the key indicators of gentrification in Leeuwarden on two spatial levels and
subsequently attempts to link this gentrification to urban greening. Gentrification mechanics can be
identified in 2 of Leeuwarden’s districts and in 2 of its neighborhoods. These areas are found to not
have experienced an increase in vegetation or urban greening, and therefore greening can not be linked
to gentrification in the city of Leeuwarden.

Key Words: Nature based Solutions; Urban Greening: Green Gentrification; Urban Adaptation
Governance; Social Justice

Note from the author: In this study the Dutch area classification wijk is referred to as district and the
area classification buurt is referred to as neighborhood.
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1. Introduction

Urban areas are at the forefront of the fight against climate change, one of the biggest problems in
today’s society. The impact of climate change is widespread and affects many aspects of life, including
ecosystems, human health, and the global economy (Lwasa, et al., 2022). Addressing climate change
in urban areas is not only important for achieving global climate targets, but also for improving urban
livability and increasing urban resilience. Increasing attention is given to the potential of Nature Based
Solutions (NBS) in mitigation and adaptation when it comes to climate change (Cucca, et al., 2023;
Lwasa, et al., 2022).

Around the world, cities are tapping into the positive externalities provided by green-blue
infrastructure projects by using Nature Based Solutions (NBS) to improve livability, increase
resilience and negate the negative effects of climate change (Cucca, et al., 2023). This includes, for
example, the creation of parks, the installment of green roofs and walls, or the construction of blue
infrastructure and other urban greening projects. These measures can be a cost-effective way to reduce
greenhouse gas emissions, enhance carbon sequestration, and improve the resilience of ecosystems
and communities to climate impacts (Toxopeus, et al., 2020). The positive effects of these NBS, such
as decreased pluvial flood risk due to the absorbing capacity of green and blue infrastructure, are
widely studied (Kabisch, et al., 2016). However, they can also yield negative side-effects (Cucca, et
al., 2023).

One potential negative side effect of using NBS in the urban environment is gentrification, defined as
a change in the local demographic composition led on by modification of a district’s built, retail or
social environment (Maia, et al., 2020). Districts are at risk of gentrification when the social or
physical environment are improved and these areas subsequently become more attractive because of
these improvements (Cole, et al., 2021). This, in turn, can lead to the displacement of vulnerable
groups such as socioeconomically disadvantaged residents due to increasing property values and
eventual diminishing sense of community (Gould & Lewis, 2017). The establishment of parks and
other green infrastructure not only makes the local environment physically more attractive, it also
increase the livability of the area by, for example, mitigating the urban heat island effect and
decreasing flood risk. When this leads to an increase in property values and real-estate prices, the
phenomenon is described as green gentrification (Cole, et al., 2021). This raises questions of social

justice and spatial inequality.

The city of Leeuwarden has been selected as a case study for this study, since it is located in one of the
least wealthy provinces in the Netherlands. Having 48% of its residents classified as low income
(Huisink, 2023), makes almost half of its households vulnerable to the threat of (green) gentrification.

The study focuses on the 14 districts in Leeuwarden that were established before the beginning of the



study period, 2016-2021. These 14 districts can be subdivided into 73 neighborhoods, used to examine
gentrification on different spatial levels. Districts and neighborhoods are subsequently assessed based
on average household income (AHI), and those ranking below the citywide AHI at the beginning of
the study period are deemed eligible to gentrify and are included in this study. Leeuwarden has been
actively working with NBS for a number of years to improve livability and reach its climate goals
(Gemeente Leeuwarden, 2020). If the overall hypothesis that Leeuwarden is subject to green
gentrification can be supported based on empirical evidence, policy makers may take this into account
and steps could be taken to ensure that vulnerable groups are protected. Accordingly, this study
expands the existing body of literature on green gentrification and could serve as a starting point for

other Dutch cities in revisiting their Municipal environmental and housing policies.

2. Study objectives and research questions
Cities that increase their percentage, size and quality of green amenities are at risk of green

gentrification due to the increased attractiveness that is brought about by these interventions
(Anguelovski, et al., 2018). Should this hypothesis hold true for the city of Leeuwarden, social justice
guestions may arise (Cucca, et al., 2023). This may also affect adaptation governance in Leeuwarden.
If necessary, policy recommendations will be proposed based on the research findings to promote

social justice.

Objective of the study: The objective of the study is to identify possible drivers of green
gentrification in the city of Leeuwarden and to test the hypothesis that the city is experiencing green

gentrification.

Main research question: What are the effects of Nature based Solutions in the form of urban
greening on the housing market in the city of Leeuwarden?

Sub-question 1: What are the key indicators used to measure gentrification?

To be able to uncover whether or not the city of Leeuwarden is experiencing green gentrification as a
result of the implementation of NBS, it is important to understand what drives green gentrification and
how this can be researched. The first sub question will help form the basis of our understanding of
gentrification and what can trigger it, and will enable us to identify the elements driving gentrification

in Leeuwarden.
Sub-question 2: What evidence of gentrification can be identified in the city of Leeuwarden?

This question explores whether sound evidence of gentrification can be found in the city of
Leeuwarden. Selected districts and neighborhoods of Leeuwarden will be analyzed based on the

indicators of gentrification which are the result of sub-question 1. The districts where evidence of



gentrification is found will be cross referenced with the data on district greening (see sub-question 3).
If green gentrification can indeed be identified, it is important that actions are taken to support

vulnerable groups that may suffer from the negative consequences of implementing NBS in the city.

Sub-question 3: What projects relating to urban greening have been implemented in the gentrified

regions of Leeuwarden?

To find out whether the city of Leeuwarden is at risk of green gentrification it is necessary to identify
where greening has happened in the city. This can then be cross referenced with data on districts
experiencing gentrification. If districts that show signs of gentrification have undergone significant

urban greening, it may be possible to find a causal connection between the two processes.

3. Theoretical framework

3.1 The role of governance
Globally, urban areas are particularly vulnerable to the negative effects of climate change (Dabrowski,

2017; Kabisch, et al., 2016). Cities, responsible for about 70% of global greenhouse gas emissions
(OECD, 2020), are at the forefront of climate adaptation efforts (Dabrowski, 2017). With 56% of
people currently living in cities, and a projected rise to 70% by 2050 (World Bank, 2022), it is
important that cities take decisive action to adapt to climate impacts, build resilience, and work on
mitigation. High population density in cities can make urban environments high-risk areas for
experiencing the negative impacts of climate change, often affecting large parts of the population.
Therefore, due to the severe impact of climate change on cities and their residents, urban areas are

important places to adapt to, and mitigate, the effects of climate change.

Climate change adaptation, broadly speaking, involves preparing for and adjusting to both the negative
impacts and potential opportunities presented by climate change (The World Bank Group, 2011).
Governance plays a crucial role in how this process unfolds, as government policies and programs
shape a region’s response to climate change and determine, for example, urban adaptation strategies.
Urban governance can be defined as “the process of steering and coordinating urban policies between
the public, private, and voluntary sectors to achieve collectively-agreed goals (Kokx & Spit, 2012).
Cooperation between different sectors and levels of government and governance, including the private
sector and civil society, is deemed necessary for effective urban adaptation as climate change
influences a broad variety of policy fields or sectors, and does not have a one size fits all solution
(Kokx & Spit, 2012).

3.2 Dutch adaptation governance

Adaptation has become an integral part of Dutch urban governance. Traditionally, adaptation efforts
were spread out across various sectors, causing policy fragmentation and issues surrounding

efficiency, which is why contemporary governance has embedded adaptation in spatial policy (Kokx



& Spit, 2012). The national government has drawn up two programs, the national Delta Programme
and the National Climate Adaptation Strategy (NAS) regarding climate adaptation. National policy
programs are adopted by provincial and municipal governments and implemented in their respective
regions, tailored to the specific locale. The Delta programme’s measures are rooted in the idea that
local and regional governments, together with private sector actors and citizens, must be informed,
inspired, and incentivized through communicative governance (Ministerie van Economische Zaken en
Klimaat, 2020). This approach seeks to enhance “climate awareness” and facilitate the implementation
of adaptation measures (Molenveld, et al., 2020). The City Deal for climate adaptation, for example,
was introduced in 2016 (Kennisportaal Klimaatadaptatie, sd). This collaboration between multiple
levels of government, citizens and private parties was meant to catalyze adaptation within Dutch cities,
sparked innovative ideas and resulted in a report that serves as a guide for making cities more climate
adaptive (City Deal Klimaatadaptatie, 2021; Klarus, 2021). One of the key adaptation objectives
outlined in this report is the creation of climate-proof and nature-inclusive development

(Kennisportaal Klimaatadaptatie, sd).

3.3 Nature-Based Solutions
The implementation of NBS is a popular adaptation strategy due to its many positive effects on the

local environment (Cucca, et al., 2023; Kabisch, et al., 2016). For example, NBS and other urban
greening projects provide crucial ecosystems services (ES). According to Almenar, et al. (2021) these
ecosystems services can be subdivided into three categories: regulation, cultural and provision.
Regulation is the key ES which is most often linked to adaptation and mitigation. This involves the
regulation of functions such as temperature, humidity, water flow, the hydrological cycle, filtration or
storage, and biodiversity. In the cultural category, NBS can lead to an enhanced perception of safety,
greater perceived recreational and aesthetic values, and increased human health (Almenar, et al.,
2021). These functions and services have the potential to improve livability and increase the

attractiveness of a space.

3.4 Green gentrification
The process of gentrification entails a change in the local demographic composition led on by

modification of a neighborhoods’ built, retail or social environment (Maia, et al., 2020). These
modifications are often put forth by tenants and home or small-business owners and serve the purpose
of improving their own neighborhood. As a result, the improved neighborhood can attract the interest
of real estate investors who wish to capitalize on the situation (Gould & Lewis, 2017). Property values
rise and this can lead to the re- or displacement of vulnerable groups, especially socioeconomically
disadvantaged residents (Maia, et al., 2020). The most commonly used indicators of gentrification
include median income, race, ethnicity, age, level of educational attainment, poverty rate, professional
status, home ownership rate, housing values, and rent (Anguelovski, et al., 2018). A change across

multiple indicators has to be observed in order to determine the presence of gentrification.



When this phenomenon is the result of the installation of new urban green amenities, it is called green,
climate or environmental gentrification (Anguelovski, et al., 2018). This is a subset of gentrification. It

may be a result of intervention by governments or of residents themselves.

This research will focus on municipal government-led greening efforts and collaborations with the
municipal government, and aims to demonstrate how government actions can impact residents,
potentially prompting policy changes. Determining the causal relationship between gentrification and
greening can be challenging, as the effects can influence each other bidirectionally. Greening can
cause gentrification but gentrification can also cause greening (Gould & Lewis, 2017). However,
previous case studies have indicated that, as the number, size, and quality of green spaces in urban
areas increases, the more attractive and desirable it becomes, possibly driving the process of green
gentrification (Anguelovski, et al., 2018).

4. Study Area & Methodology

4.1 Study Area
Gentrification primarily has a negative effect on vulnerable groups in society, for example ethnic

minorities and socioeconomically disadvantaged populations (Garcia-Lamarca, et al., 2020; Cucca, et
al., 2023; Gould & Lewis, 2017). Friesland is the province with the Netherland’s second lowest
average and disposable income (CBS, 2023). These lower income groups have a higher risk of being
displaced as a result of rising real estate prices (Gould & Lewis, 2017). The city of Leeuwarden has
been selected for this research project as it is home to a relatively high number of households (48%)
classified as low income (Huisink, 2023). Green gentrification can pose a threat by increasing real-

estate prices and possibly displacing vulnerable groups that reside within the city.

The city of Leeuwarden is subdivided into 16 districts/83 neighborhoods. For the sake of this study, 2
districts have been excluded based on their establishment after the beginning of the study period 2016.
Without these locations, 14 of Leeuwarden’s districts/ 73 neighborhoods are defined as the study area.

4.2 Methodology

The empirical research conducted for this study will be based on a case study performed within the
city of Leeuwarden. Conducting such a case study allows for an in-depth exploration of specific NBS
implemented in the city together with their impacts on the local housing market. The indicators of
(green) gentrification will first be identified through a structured literature review. This is followed by
finding emperical proof of gentrification in Leeuwarden. The final sub-question will focus on the
mapping of urban greening in the city of Leeuwarden’s gentrified areas. Based on the results of these

sub-questions, conclusions can be drawn about the presence of green gentrification in the city.

MRQ: What are the effects of NBS on the housing market in the city of Leeuwarden?



To answer the main research question, a number of sub-questions have been developed. The respective

sub-questions and their relevance are briefly explained in the following section.
RQ 1: What are the key indicators used to measure gentrification?

This research question will be answered using the existing body of literature on (green) gentrification
through a structured literature review. Relevant articles will be analyzed resulting in an overview of
indicators or drivers of gentrification. Search terms used to find these articles are: Gentrification;
Gentrification AND indicators; Gentrification AND Measures; Gentrification AND Drivers; Green
gentrification AND Indicators; Green Gentrification AND Measures; Green gentrification AND
Drivers. These are entered into searchable academic databases such as Smartcat, Sciencedirect, and
Jstor. Research papers resulting from these search terms are selected based on the relevance of the
papers. This will make for a deeper knowledge of gentrification and results will thereafter be used to

inform the other secondary research questions.
RQ2: What evidence of gentrification can be identified in the city of Leeuwarden?

To research whether there is evidence of green gentrification, an analysis of the various districts and
neighborhoods of Leeuwarden is conducted based on socioeconomic indicators. This is done using
data collected through neighborhood surveys by the municipality of Leeuwarden and by the central
bureau of statistics (CBS) in the categories income and house value. Data that is used in this selection
are: WOZ value and average household income (AHI). How the various districts and neighborhoods in
Leeuwarden score in each of these categories will be used as an indicator of gentrification within the

city.

Relevant data will be gathered and compiled using three primary data sources, the Central Bureau for
Statistics (CBS, 2023), Alle Cijfers (2016) and Leeuwarden in Cijfers (Gemeente Leeuwarden, 2023).
Data will be analyzed over a period of six years (2016-2021). This demographic and socioeconomic
data will be cross-referenced with the mapped data on urban greening initiatives in Leeuwarden
(results of RQ3). By comparing the data on gentrification and the data on greening, the aim is to
uncover any potential correlations or causal relationships between urban greening initiatives and

gentrification patterns.

RQ3: What projects relating to urban greening have been implemented in the gentrified regions

of Leeuwarden?

Leeuwarden has been working on urban greening for a number of years. This includes, but is not
limited to: green roofs and- walls, green strips, public gardens, and tree planting (Gemeente

Leeuwarden, 2020). Using remote sensing techniques, aerial images from the gentrified locations are



analyzed (Walton, et al., 2008). To assess the amount of vegetation or greening in an area, infrared
aerial pictures that are provided by PDOK are used. Beeldbank Nederland supplies a database of areal
images of the Netherlands in color and infrared on a yearly basis. In these infrared aerial pictures, red
hue indicates vegetation. Using ArcGIS pro software, a cutout is made of selected gentrified areas.
These are then adjusted using GIMP software. This adjustment entails removing all hues except for red
and increasing saturation of red hue in the aerial images. As a result, vegetation (red space) becomes

increasingly visible (Map 2).

The resulting images are analyzed using online color summarizer software, which summarizes the
images in color-clusters calculated using K-means clustering (kclusters). This software allows you
select the number of clusters to summarize in, and the precision of the analysis in pixels. For this
study, it was opted to summarize the images into 8 color clusters at the highest level of precision
(vhigh — 200px). The output of this analysis encompasses the colors in the image, clustered into 8
groups (k-means). The average color of the colors for each cluster is shown. The second output of the
analysis is a range of images compiled of the pixels pertaining to each respective K-cluster, allowing
for visual inspection of the color locations and classification into vegetation or non-vegetation

categories when necessary.

The aerial imagery from 2016 and 2021 visually differ in quality and trees have variable leaf cover.
This is corrected by calculating the distortion value of each image. To calculate this value, 3 control
patches from 2016 and from 2021, without new visible greenspace, of each district and neighborhood
have been analyzed. These patches cover various typologies within the areas, i.e. residential,
recreational, and sports sections. These test areas have been separately processed using the color
summarizer software. The percentage of distortion between the two years for each of the 3 control
locations was then weighted based on the share of the study area that is covered by the respective
typologies. The resulting percentage is the distortion value that is used to correct part of the
differences between 2016 and 2021 in the various districts and neighborhoods. The results of these
analysis are the percentage of vegetation in the total surface area of the districts and neighborhoods.

These are subsequently compared to determine the change in vegetation between 2016 and 2021.

Combined, these questions will allow for me to answer the main research question: What are the

effects of nature based solutions on the housing market in the city of Leeuwarden?

5. Results

5.1 RQ 1: What are the key indicators of (green) gentrification?

5.1.1 Literature review
A multitude of indicators are introduced in the literature to assess whether a location is experiencing

gentrification. There is a general consensus on the use of multiple indicators to justify labelling a place

gentrified, including demographic and socio-economic factors.



A structured review of the literature was conducted to determine the most frequently used indicators to
assess gentrification. The following search terms were entered in the searchable databases
ScienceDirect, JSTOR, and SmartCat: Gentrification; Gentrification AND indicators; Gentrification
AND Measures; Gentrification AND Drivers; Green gentrification AND Indicators; Green
Gentrification AND Measures; Green gentrification AND Drivers. For each search term, the 15 top
results were included, sorted on relevance/best match. This resulted in a dataset of 315 pieces of
literature. A screening process was subsequently conducted and 255 articles have been excluded based

on the following criteria:

Exclusion criteria:
1. Duplicate
2. Predates 2004
3. Gray literature
145 excluded 4. No measure/ assessment of
gentrification

Criteria 1 -

Initial
selection 11 excluded
N=315

Criteria 3 - 28 excluded

L 4

N=117

Criteria 4 - 57 excluded

4

N=60

Figure 1: Literature review exclusion process

The resulting 60 articles have been analyzed. The analysis involved examining the resulting articles
and tallying the indicators utilized to assess gentrification (Table 1). This study employs the most
common indicators, which are subsequently analyzed within the city of Leeuwarden to evaluate CTs
susceptible to or experiencing gentrification. From this review it was found that gentrification is
typically assessed on the bases of a combination of SES indicators and economic indicators. Most

often used are median household income and home value.

There are many examples of income being used as an indicator in studies of neighborhood change, for
example caused by gentrification (Anguelovski, et al., 2018; Assaad & Jessini, 2024; Rigolon &
Nemeth, 2019). Gentrification is a process where higher-income households relocate to traditionally
low-income neighborhoods. This process can alter the social and cultural makeup of the neighborhood
(Martin, 2017). Income measures are therefore crucial for fully understanding neighborhood changes

and identifying low-income households as they are are most vulnerable to displacement due to rising
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housing costs. A gentrifying area may see a faster rise in household or nonfamily income, as new

residents may be more likely to cohabitate with unrelated adults (Cohen & Pettit, 2019).

Property value is a second frequently used indicator to measure gentrification. When an area
gentrifies, property values can increase affecting both renters and home owners. While homeowners
have more stability than renters, they are not immune to the pressures of gentrification. As property
values rise in gentrifying areas, so do property taxes. This can be a significant financial burden for
homeowners, especially those on fixed incomes. As neighborhoods gentrify, there can be social
pressure to improve the appearance of homes (e.g., landscaping, exterior renovations), which can be
costly. Rising property values can attract real estate speculators who may offer incentive to
homeowners to sell. The combined financial pressures and social changes can displace low- and

moderate-income homeowners, lead to a loss of affordable housing options and alter the demographic

makeup of the neighborhood (Cohen & Pettit, 2019).

Table 1 Frequency of use of measures of gentrification

Income 38 13,2%
Housing value 32 11,1%
Level of education 31 10,8%
Ethnicity/race 24 8,4%
Gross rent 20 7,0%
Age 17 5,9%
Poverty rate 15 5,2%
Professional occupation 11 3,8%
Home ownership 10 3,5%
Population density 9 3,1%
Change in local commerce 8 2,8%
Share of renters 6 2,1%
Residential mobility 5 1,7%
Vacancy rate 5 1,7%
Nr of new residential buildings 5 1,7%
Family composition 5 1,7%
Employment status 4 1,4%
Gender 3 1,0%
Property age 3 1,0%
CBD access 3 1,0%
Governmental aid 3 1,0%
Dwelling type 3 1,0%
Unchanged residence 3 1,0%
Nr of sales 3 1,0%
Marital status 3 1,0%
Local physical improvements 2 0,7%
Architectural value 2 0,7%
Commuting means 2 0,7%
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Vehicle ownership 2 0,7%
Proximity to amenities 2 0,7%
Airbnb listings 2 0,7%
Monthly expenditure 1 0,3%
Level of congestion 1 0,3%
Working hours 1 0,3%
Household size 1 0,3%
Nr of pictures of site on social media 1 0,3%
Property tax 1 0,3%

5.2 RQ2: What evidence of gentrification can be identified in the city of Leeuwarden?
5.2.1 Gentrification in Leeuwarden

For this study, 14 districts in Leeuwarden have been considered (De Zuidlanden and Middelsee have
been excluded based on the development of a large share of the district after the start of the study
period.) A subset of districts has been selected based on how these districts score on factors that are
considered as key indicators for gentrification. The districts that are most likely to be gentrified are
used in this study to test the effects of greening on gentrification in Leeuwarden. Existing studies on
gentrification have been consulted to identify the key indicators of gentrification (Assaad & Jessini,
2024; Thackway, et al., 2023; Hawkins, et al., 2022; Gray, et al., 2023). Key indicators that have been
identified are: household income and house value.

In this study, a district is classified as gentrified when it has experienced changes in the demographic
and economic characteristics specified in table 2. Using the Ding measure, the gentrification status of
each district is assessed. Being below the CT average household income at the beginning of a period

(qualifies as gentrifiable) and 2) experiencing an above-median increase in either gross rent or home

value (Kiani, et al., 2024).

Table 2 Indicators of gentrification

Household income District household income vs. Growth of district household income >
Average city household income  growth city household income
Property value District property value vs. Growth of district average property
average city property value value > Growth of city average property
value

5.2.1.1 Household income

First, all districts in Leeuwarden are classified as either eligible to gentrify or not eligible to gentrify.
For a district to be eligible to gentrify, median household income has to be lower than or equal to the
city wide value at the beginning of the period of analysis (Ding, et al., 2016). Data on median

household income is unavailable on a district level in Leeuwarden, therefore, average household
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income is used instead. Average household income in Leeuwarden at the beginning of the period

(2016) was € 26.203,50, 6 districts are deemed not eligible to gentrify based on average income being

above the average city wide income (Table 3/ Map 1). This section continues using the 8 districts that

are eligible to gentrify.

Table 3 Average district & neighborhood income Leeuwarden 2016. Districts eligible to gentrify are depicted

green.
1  Aldlan & De Hemrik € 28.026,00 X
2 | Bilgaard & Havankpark € 20.731,00 Bilgaard €19.954
e.o0.
3 | Binnenstad €23.119,00 Blokhuisplein €15.397
Hoek € 15.704
Oldehove € 16.400
Grote Kerkbuurt €19.672
De Waag €20.361
Nieuwestad €21.704
Zaailand €22.167
4 | Camminghaburen e.o. €29.411,00 X
5 | Heechterp & Schieringen € 18.809,00 Heechterp €16.557
Schieringen €19.073
6 | Hempens/Teerns & € 41.802,00 X
Zuiderburen
7 | Huizum-West € 25.791,00 Jan van Scorelbuurt | € 21.534
Hollanderwijk €22.615
8 | Nijlan & De Zwette € 24.336,00 X
9 | Oud-Oost € 22.596,00 Zeeheldenbuurt € 15.456
Cambuur €17.111
Molenpad € 18.079
Welgelegen € 18.871
Indische buurt € 18.960
Oldegalileén €19.745
Bloemenbuurt €21.278
Cambuursterpad €22.071
10 ' Potmargezone € 24.199,00 Wielenpdlle €10.900
Schepenbuurt € 14.397
Tulpenburg € 18.071
Oranjewijk €20.945
Achter de Hoven €22.467
11 Sonnenborgh e.o. €29.674,00 Valeriuskwartier €16.528
Rengerspark € 18.674
12 Vossepark & Helicon € 31.138,00 Helicon € 18.851
13 Vrijheidswijk € 20.083,00 Vrijheidswijk-Oost | € 18.139
Vrijheidswijk-West | € 21.040
14 ' Westeinde e.o. €27.134,00 X
Leeuwarden € 26.203,50 € 22.837
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Map 1 Eligable to gentrifiy based on average income in 2016. Gentrifiable districts have an average household
income below €25.866.

Districts and neighborhoods of
Leeuwarden

District eligable to gentrify

O ve

s T}
brcludee

Neighborhoods eligable to gentrify
[

hodala
ves

After the exclusion of 6 districts on the basis of not being eligible to gentrify, an analysis on average
household income (AHI) was conducted. The change in district AHI (dAHI) was calculated using the

following formula:

Change in dAHI = (dAHI2021 - dAHI2016) / dAHI 2016

Heechterp & Schieringen has experienced a rise in AHI of 18,2% which is 2,2% greater than the
average rise in Leeuwarden. Huizum-West has experience a rise in AHI of 16,1% which is 0,1% more
than the average increase in Leeuwarden. Lastly, Westeinde e.0. saw a rise in income of 22,7% which
is an increase that is 6,7% greater that the increase of Leeuwarden. Based on this analysis, three
districts, Heechterp & Schieringen, Huizum-West, and Westeinde,e.o. meet the criteria for

gentrification related to the indicator household income.

Table 4 Change in average household income on a district level (2016-2021) (green marks values that correlate
with gentrification, red marks values that do not correlate with gentrification)

1 Bilgaard & €20.196 €23.314 15,4%
Havankpark e.o.
2 Binnenstad €22.541 €25.844 14,7%
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3 Heechterp & €17.833 €21.085 18,2%
Schieringen
4 Huizum-West €23.938 €27.793 16,1%
5 Nijlan & De Zwette €22.861 €25.539 11,7%
6 Oud-Oost €21.970 €25.058 14,1%
7 Potmargezone € 23.570 €26.710 13,3%
8 Vrijheidswijk €19.732 €22.542 14,2%
9 Westeinde e.o. € 24.863 € 30.498 22, 7%
Leeuwarden €25.866 €30.059 16%

5.2.1.2 Property values

One of the key indicators of gentrification is a rise in property values. This includes housing value and

rent prices. An analysis of housing prices in the districts across Leeuwarden's districts was conducted

to identify areas undergoing significant increases in average house values. The average WOZ value of

each individual district had been compared to the overall average WOZ value in Leeuwarden. The
WOZ across all of Leeuwarden’s districts has risen from € 132.662 in 2016 to € 201.667 in 2022. This
is an increase of 52,0%. Change in district property value (dAWOZ) have been analyzed using the

following formula:

Change indwOZzZ = (dWOZzozz - dWOZzole) [ dWOZ3016

Bases on this analysis, 6 districts, Heechterp & Schieringen, Huizum-West, Nijlan & de Zwette, Oud-

Oost, Vrijheidswijk, and Westeinde e.o. are found to show signs of gentrification based on the

indicator property value. These numbers have been summarized in table 6. Gentrification cannot be

measured using a singular indicator, therefore this study looks at a combination of indicators. There

are 2 districts in Leeuwarden that have likely experienced gentrification in the period 2016-2022,

namely Heechterp & Schieringen, and Huizum-West. These districts were eligible to gentrify, and

experienced a greater than average increase in household income and WOZ value.

Table 5 Change in average WOZ value on a district level (2016-2021) (green marks values that correlate with
gentrification, red marks values that do not correlate with gentrification)

1 Bilgaard & Havankpark
e.o0.
Binnenstad

Heechterp & Schieringen
Huizum-West

Nijlan & De Zwette
Oud-Oost

Potmargezone
Vrijheidswijk

O ~NOoO ok~ WD

€105.110
€ 104.000
€74.122
€110.356
€ 99.000
€96.707
€116.189
€104.314

€ 158.000
€ 136.000
€ 122.000
€ 173.000
€ 156.000
€ 151.000
€ 162.000
€ 159.000

50,3%
30,8%
64,6%
56,8%
57,6%
56,1%
39,4%
52,4%

15



9 Westeinde e.o.

€ 132.000

55,3%

Leeuwarden

€ 132.662

52,0%

Table 6 District gentrification in Leeuwarden based on AHI and WOZ (green marks values that correlate with

gentrification, red marks values that do not correlate with gentrification)

Aldlan & De 0

Hemrik €26.698 12,20 e
Bilgaard & 0

Havankpark e.o. €20.196 15,4% 50,32%
Binnenstad €22.541 14,7% 30,77%
Camminghaburen 0

e.o. €27.253 15,5% A1.41%
Heechterp & 0

Schieringen €17.833 18,2% 64,59%
Hempens/Teerns & 0

Zuiderburen € 36.006 19,9% 20,63%
Huizum-West €23.938 16,1% 56,77%
Nljlén & De Zwette €22.861 11,7% 57,58%
Oud-Oost €21.970 14,1% 56,14%
Potmargezone €23.570 13,3% 39,43%
Sonnenborgh e.o. €26.787 15,6% 60,15%
Vossepark & 0

Helicon €29.586 17,0% 66,24%
Vrijheidswijk €19.732 14,2% 52,42%
Westeinde e.o. €24.863 22, 7% 55,30%
Leeuwarden €25.866 15,6% 52,0%

5.2.2. Neighborhood differentiation

To test whether and how gentrification is present at various spatial levels, the neighborhood-level is

analyzed to examine whether differences can be identified within districts. Gentrification is therefore

tested in neighborhoods within Leeuwarden’s city limits. Running the analysis on a neighborhood

provides results that vary from the district level analysis. AHI data on a neighborhood level is

compiled and summarized in Appendix 1. The neighborhoods are classified as either eligible to

gentrify (AHI of neighborhood < Leeuwarden in 2016) or not eligible to gentrify (AHI of

neighborhood > Leeuwarden in 2016), or excluded based on lack of data. The AHI of Leeuwarden

based on neighborhood data in 2016 was € 22.837. As a result 30 neighborhoods are eligible to

gentrify, 22 neighborhoods are not eligible to gentrify and 31 are excluded. An overview of these

neighborhoods is provided in Map 1.
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5.2.2.1 Household Income

AHI from 2016 and 2021 of the neighborhoods that are eligible to gentrify is used to calculate the
change in income in the study period. The change in neighborhood AHI (nAHI) was calculated using

the following formula:
Change in nAHI = (nAH|2021 - nAHI2016) / nAHI216

From this calculation, 9 neighborhoods experienced a rise in AHI that is greater than the citywide rise
in AHI meaning these neighborhoods show signs of gentrification (Table 7).

5.2.2.1 WOZ value

The indicator house value is measured by average WOZ value. Data from 2016 and 2021 are compiled
in Appendix 3. Changes in neighborhood property value (nWQOZ) have been analyzed using the

following formula:
Change in N\WOZ = (nW022022 - nW022015) I NWOZ016

Based on this analysis, 4 neighborhoods show sings of gentrification based on the indicator house
value (Table 7).

The results of these calculations have been summarized in Table 7. Gentrification is measured using a
combination of indicators, in this case AHI and WOZ. Neighborhoods need to have undergone a rise
in both AHI and WOZ that is greater that the rise in AHI and WOZ in the city of Leeuwarden in order
to be considered gentrified. Based on the analysis of data, 2 neighborhoods, Blokhuisplein and
Wielenpdlle can be allocated the status of gentrified. Neither of these neighborhoods are part of the
district-level gentrified areas.

Table 7 Neighborhood gentrification based on AHI and WOZ (green marks values that correlate with
gentrification, red marks values that do not correlate with gentrification)

Neighborhood District Change AHI Change WOZ

Achter de Hoven Potmargezone 10,7% 39,8%
Bilgaard Bilgaard 15,7% 36,0%
Bloemenbuurt Oud-Oost 8,7% 35,1%
Blokhuisplein Binnenstad 35,1% 83,0%
Cambuur Oud-Oost 1,3% 33,9%
Cambuursterpad Oud-Oost 14,9% 41,4%
De Waag Binnenstad 14,6% 29,1%
Grote Kerkbuurt Binnenstad 31,9% 32,1%
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Heechterp Heechterp & Schieringen 17,8% 44,9%
Helicon Vossepark & Helicon 23,5% 46,5%
Hoek Binnenstad -5,9% 13,2%
Hollanderwijk Huizum-West 13,3% 40,0%
Indische buurt Oud-Oost 17,3% 68,4%
Jan van Scorelbuurt Huizum-West 13,1% 40,4%
Molenpad Oud-Oost 47,7% 39,5%
Nieuwestad Binnenstad 13,2% 19,3%
Oldegalileén Oud-Oost 12,6% 39,2%
Oldehove Binnenstad 79,5% 33,1%
Oranjewijk Potmargezone 51,3% 29,2%
Rengerspark Sonnenborgh e.o. 7,1% 15,1%
Schepenbuurt Potmargezone 18,1% 1,4%
Schieringen Heechterp & Schieringen 18,8% 58,2%
Tulpenburg Potmargezone 0,6% 16,9%
Valeriuskwartier Sonnenborgh e.o. 16,8% 35,4%
Vrijheidswijk-Oost Vrijheidswijk 16,1% 45,1%
Vrijheidswijk-West Vrijheidswijk 15,9% 40,4%
Welgelegen Oud-Oost 27,5% 41,3%
Wielenpdlle Potmargezone 25,7% 72,3%
Zaailand Binnenstad 2,4% 27,1%
Zeeheldenbuurt Oud-Oost 49,5% 34,7%
Leeuwarden 19,2% 50,1%

5.3 RQ3: What projects relating to urban greening have been implemented in the gentrified
regions of the city of Leeuwarden?

5.3.1 Urban greening in Leeuwarden

Leeuwarden has been working on urban greening for a number of years. This includes, but is not
limited to: green roofs and- walls, green strips, public gardens, and tree planting (Gemeente
Leeuwarden, 2020). One of the policy programs set up by the municipality is the programma
volhoudbaar (program sustainable), in which a number of strategies are discussed to meat global
sustainability goals and to keep Leeuwarden livable in the face of climate change (Gemeente
Leeuwarden, 2020). Besides greening the public space of Leeuwarden, the municipality also
stimulated greening of private space by means of programs such as the TegelTaxi (tile taxi), Operatie
steenbreek (operation tilebreak), and subsidies for green initiatives in private space such as green roofs

to lower the barrier to private greening (Gemeente Leeuwarden, sd). Leeuwarden has integrated ‘social
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impacts’ into its programma volhoudbaar to make sure the social realm pertaining to vulnerable groups
is accounted for, including those considered living near or below the poverty line (Gemeente
Leeuwarden, 2020). These are thought to be more vulnerable to the effects of climate change in an
urban setting as they have a lower adaptive capacity than people with more financial means

(Kimaateffectatlas, n.d.).

One of Leeuwarden’s main goals surrounding greening is to increase shadow within the city using
trees to combat the urban heat island effect. The focus is therefore presumably on the areas in the city
that suffer most from this phenomena (Gemeente Leeuwarden, 2020). The effect increases in severity
as proximity to the city center decreases (Kimaateffectatlas, n.d.).

This greening can have a positive impact on property values (Szczepanska, et al., 2016; Wu, et al.,
2014), and possibly lead to gentrification. The gentrified areas resulting from RQ?2 are therefore
analyzed regarding vegetation presence. An assessment of the amount of greenspace is made for each
of the gentrified parts of the city of Leeuwarden. Using enhanced infrared images, a color analysis
followed by a visual analysis is performed. Using this method, an estimate is made of the percentage
of the respective areas that is covered in vegetation in both 2016 and 2021. These numbers are
subsequently compared and the change in greenspace can be determined. This results in evidence on

whether or not the various areas have undergone significant greening in the period of gentrification.
5.3.2 Greening in Districts
5.3.2.1 Huizum-West

The analysis of the aerial images of Huizum-West point at a decrease in greenspace. In 2016,
vegetation covered 34,74% of the area. In 2021, this has decreased to 26,57% (table 11). Part of this
decrease can be attributed leaf cover and image quality. To calculate the extend of distortion caused by
leaf cover in Huizum-West, 3 control patches from 2016 and from 2021, without new visible
greenspace, have been analyzed. The average difference between both years that can be attributed to
leaf cover and quality is 6,73%. The change in vegetation is calculated by taking the difference

between 2016 and 2021 and correcting for the distortion value.
(34,74-26,57) + 6,73 =-1,44

Huizum-West experienced a decrease in vegetation cover of 1,44% over the course of 2016-2021.
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Map 2 Vegetation presence in district Huizum-West (Left 2016, Right 2021)

Table 8 Vegetation presence Huizum-West (red k-means indicate the presence of vegetation, bold/underlined
numbers are classified as vegetation)

Huizum-West 2016 Huizum-West 2021
Land use in percentage Land use in percentage K-means
24,20%
22,33%
19,28%

19,23%
16,00%

11.77% 9,70%
11,50% 8,87%

[EEN
[EEN
SN
’V\ol
>

8,00%
7,61%

5.3.2.2 Heechterp & Schieringen

The analysis of the aerial images of Heechterp & Schieringen point at a decrease in greenspace. In
2016, vegetation covered 62,22% of the area. In 2021, this has decreased to 50,57%. Part of this
decrease can be attributed leaf cover and image quality. To calculate the extend of distortion caused by
leaf cover in Heechterp & Schieringen, 3 test patches from 2016 and from 2021 without new visible
greenspace were analyzed. The calculated difference between both years that can be attributed to leaf
cover and quality is 6,77%.

The change in vegetation is calculated by taking the difference between 2016 and 2021 and correcting
for the distortion value.

(62,22-50,57) + 6,77 = -4,70
In Heechterp & Schieringen, vegetation cover decreased by 4,70%. This change is visible in the

bottom right of Map 3 in locations 1 and 2.
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Map 3 Vegetation presence in district Heechterp & Schieringen (Left 2016, Right 2021)

Table 9 Vegetation presence Heechterp & Schieringen (red k-means indicate the presence of vegetation,
bold/underlined numbers are classified as vegetation)

Heechterp & Schieringen 2016 Heechterp & Schieringen 2021

Land use in percentage Land use in percentage
- 2950% 23,09%
15,37% 15,52%
11,76% 13,94%
11,62% 12,80%
11,45% 12,53%
10,96% 12,14%
9.34% 9,98%

5.3.3 Greening in Neighborhoods
5.3.3.1 Blokhuisplein

The analysis of aerial imagery of Blokhuisplein points to 11,47% of the area being covered by
vegetation. In 2021, the share of vegetation adds up to 8,40% The change in vegetation is calculated

by taking the difference between 2016 and 2021 and correcting for the distortion value.

(11,47-8,40) + 1,96 = -1,11
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The change in vegetation at Blokhuisplein is 1,11% over the course of the study period. Part of this
decrease in vegetation can be seen in the bottom of the area (Map 4, location 1) where greenery was

replaced by a terrace.

Map 4 Vegetation presence in neighborhood Blokhuisplein (Left 2016, Right 2021)

i e OO

Table 10 Vegetation presence Blokhuisplein (red k-means indicate the presence of vegetation, bold/underlined
numbers are classified as vegetation)

Blokhuispoort 2016 Blokhuispoort 2022

Land use in percentage Land use in percentage

26,59%
21,50% 18,43% [
19,80% 18,18% [
15,69% 17,36%

6.58% 16,13%
4,94% 4,30%
4,89% 4,10%

5.3.3.2 Wielenpdlle

The analysis of aerial imagery of Wielenpolle indicates to a vegetation cover of 55,23%. In 2021, the
share of vegetation adds up to 40,75%. The change in vegetation is calculated by taking the difference

between 2016 and 2021 and correcting for the distortion value.

(55,23-40,75) + 9,44 = -5,04
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This results in a decrease of vegetation in the neighborhood of 5,04%. Part of this can be attributed to
the installation of a solar panel field (Map 5, location 1) and the building of a structure in a formerly

vegetated area (Map 5, location 2).

Map 5 Vegetation presence in neighborhood Wielenp6lle (Left 2016, right 2021)

Table 11 Vegetation presence Wielenpdlle (red k-means indicate the presence of vegetation, bold/underlined
numbers are classified as vegetation)

Wielenpdlle 2016 Wielenpblle 2021

Land use in percentage Land use in percentage
27,37% - 20,91%
18,29% 20,27%
14,96% 16,89%
12,41% 16,14%
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11,52%

11,23%

8,43% 8,61%

7,02% 5,95%

Although Leeuwarden has been implementing greening for a number of years throughout the city,
vegetation cover in none of the gentrified areas has increased during the study timeframe based on the
color analysis of infrared aerial images. All studied areas have seen a decrease in vegetation cover
(Table 10). Both Heechterp & Schieringen and Wielenpdlle had a vegetation cover of more than half
of the area. This may be an explanation for the lack of investment in greening these locations as more

urbanized locations take priority (Gemeente Leeuwarden, 2020).

Table 12 Overview results of vegetation analysis for the gentrified areas

Vegetation cover per location Change Leaf cover & Change after
2016-2021  quality correction  correction

Huizum-West 2016 ~ Huizum-West 2021

34,74% 26,57% -8,17% +6,73% -1,44%

Heechterp & Heechterp &

Schieringen 2016 Schieringen 2021

62,22% 50,57 -11,47% +6,77% -4.70%

Blokhuisplein 2016  Blokhuisplein 2021

11,47% 8,40 -3,07% +1,96% -1,11%

Wielenpolle 2016 Wielenpolle 2016

55,23% 40,75% -14,48 +9,44% -5.04%

6. Discussion

The aim of this study was to answer the following question: What are the effects of nature based

solutions on the housing market in the city of Leeuwarden? Gentrification in Leeuwarden has been

measured using house value (WOZ) and average household income (AHI). Results indicate that 6

districts and 30 neighborhoods are eligible to gentrify based on being below the AHI of the larger

study area Leeuwarden at the beginning of the study period. Of these districts, 2 are found to have

experienced an increase in both AHI and WOZ-value, indicating that gentrification mechanisms are at

work. When looking at the neighborhood level, of the 30 neighborhoods that are eligible to gentrify,

there are 2 neighborhoods that have gentrified based on AHI and WOZ-value. Interesting is that

neither of these neighborhoods are located in the gentrified districts. By subdividing the various

districts in Leeuwarden into neighborhoods, the data provides different results. Grouping the

neighborhoods together into districts, the results are skewed. Extremes from separate neighborhoods
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distort the outcome on a district-level. Research is therefore thought to best conducted on a smaller

[than district level] spatial scale for more accurate representation of the results.

The gentrified districts and neighborhoods do not show a significant increase in greenspace. Analysis
of aerial photographs actually indicate a decrease in greenspace in the researched locations.
Gentrification can therefore not be linked to greening in Leeuwarden. The locations have likely
undergone transformations or adaptations of another kind that have warranted added desirability to
resign is the respective areas. In light of the absence of green gentrification in Leeuwarden, a related
topic of study would be to investigate the drivers of gentrification in Leeuwarden.

Gentrification is linked to social justice issues as it entails the processs of changing the demographic
fabric of an area through an influx of residents with a higher social standing at the expense of
economically vulnerable groups. Social justice issues do not seem to arise in Leeuwarden when related
to implementing NBS by urban greening. A question that does arise is whether or not less affluent
districts and neighborhoods are disinvested in when it comes to greening and increasing climate
resilience, seeing that none of the less affluent, gentrified neighborhoods have seen significant

investment in public greenspace.

The gentrification at Blokhuisplein could potentially be linked to the redesign of neighborhood in
2017 (Ohpen Ingenieurs, 2017), the redesign of the former prison in the area as cultural hub, and the
proximity of the neighborhood to the city center.

Oftentimes, green gentrification studies focus on large scale projects such as the effect of the
establishment of a park on gentrification mechanisms. This study differentiates itself by studying the
effects of small scale green project implementation. Studies on green gentrification have varying
results which typically vary between cities, as not all cities show strong signs of gentrification. Some
studies find compelling evidence for the role of greening on gentrification in cities (Anguelovski, et
al., 2018; Garcia-Lamarca, et al., 2020). According to Chen, et al. (2021), large green space is more
likely to generate gentrification than small ones. This could be an explanation to the limited
manifestation of gentrification and non-existence of green gentrification in Leeuwarden as no large

green spaces have been established during the study period.

Limitations were encountered in data availability. District boundaries extended past city limits and
therefore encompasses data not entirely relevant to the study area. This caused differences in city
income and WOZ-value data, calculated from district-level data and neighborhood level-data. Results
may be skewed due to the inadvertent incorporation of data outside city limits. The color analysis
would have preferably been conducted over a longer period starting 5 years before the study timeframe

of 2016-2023. Most green gentrification studies study greening in a period predating gentrification in
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order to link greening and subsequent gentrification. Due to unavailability of aerial photography
predating 2016, the decision was made to perform a real-time analysis of greenspace development and

subsequent gentrification processes. This may have affected the outcome of the study.

Although all calculations and analysis have been carefully preformed, this study could potentially be
more robust. As gentrification can be measured using a variety of measures, it could be argued that
further research should be performed using a larger array of measures. This would be done to increase
reliability of the work.

Due to the limited manifestation of gentrification in Leeuwarden, it is difficult to indisputably link the
instances of gentrification to greening preformed in the city. Gentrification studies are often preformed
in large urban regions, however Leeuwarden is relatively small in size and number of inhabitants. Due
to the small size of Leeuwarden, gentrification may not be as present as in larger urban areas. It is also
difficult to link this to greening, partly because no large scale greening projects have been
implemented in the study area. Using small scale greening projects in this study area has limitations as
the causal relationship between greening and gentrification is more challenging to demonstrate.
Although Leeuwarden have been working on greening for a number of years, many of the urban
greening measures are set in the future (Stoffers, 2023). Green gentrification could therefore
potentially present itself in the future as a result the rapid increase of greening projects in the period
2020-2030 (Gemeente Leeuwarden, 2020).

An opportunity for future research presents itself in the redevelopment of the Cambuurstadion area.
This region is to undergo a transformation from sports and shopping facilities to a public park and
residential area. The subsequent effects this park may have the surrounding neighborhoods holds
potential for future research. Due to the size of the projects, the effects of this intervention may be
greater than the effects of the smaller standalone greening projects researched in this study. Existing
literature argues that gentrification generally happens in historically disinvested neighborhoods
(Anguelovski, et al., 2018). This project is situated in the district Oud-Oost, which consists of 9
neighborhoods, most of which fall into the category eligible to gentrify and could be considered
disinvested. The district is fairly urbanized with little room for greenspace (Leeuwarden Oost, sd).
This redevelopment project may have negative effects on its current residents by increasing the value
of housing in the surrounding neighborhoods. This makes for an interesting subject for future research

on the effects of implementing large scale green space on gentrification mechanics in Leeuwarden.

If the city of Leeuwarden can prevent gentrification from happening in the region surrounding the
project could indicate that Leeuwarden has well established policies surrounding the protection of

residents against such phenomena.
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7. Conclusion
The aim of this study has been to study the effects of NBS in the form of urban greening as an

adaptation strategy, on the housing market in the city of Leeuwarden. Through analysis of the
literature, this study found the most frequently used indicators of gentrification, which were
subsequently used to analyze the presence of gentrification in Leeuwarden. The results of this indicate
that 2 districts and two neighborhoods present evidence of gentrification. Subsequently a color
analysis was conducted in infrared imagery to quantify the change in greenspace in gentrified parts of
Leeuwarden over the period 2016-2021. The change in greenspace has been quantified for each
district/neighborhood in Leeuwarden. For each district/ neighborhood this is then compared to the data
on gentrification. If a significant increase in green space in a district/neighborhood correlates with

gentrification in said space, gentrification is potentially linked to greening.

From this analysis, it has become apparent that no significant increases in greenspace have occurred
over this period in any of the gentrified areas. Districts and neighborhoods that have seen an increase
in greenspace do not show signs of gentrification. This leads to the conclusion that there is no

evidence for green gentrification in Leeuwarden.

The implementation of urban greenery has thus far not affected housing value or been a driver of
gentrification processes in the city of Leeuwarden according to the results of this study. This
adaptation strategy is therefore thought to be a fitting solution in reaching climate goals and adaptation
and mitigation with regards to climate change in the context of Leeuwarden. Areas that have
potentially seen a significant increase in greenspace have not experienced gentrification. However,
although thus far no evidence of green gentrification can identified, it may present itself in the future
as a result of further green development in Leeuwarden. Though no social justice issues arise in
Leeuwarden as a result green gentrification at this time, this issue does present itself in other cities.
Future research on the further development of gentrification and potential green gentrification in
Leeuwarden is advisable. Other research opportunities present itself regarding the drivers of
gentrification in Leeuwarden if it is not caused by greening, as well as a further exploration of the

current governance practices in place that do well in protecting vulnerable populations.

Leeuwarden appears to have established sound policy on the protection of vulnerable groups and is
mindful of these communities in their adaptation strategies. Potentially, the city could serve as an
example case for the implementation of NBS in cities across the Netherlands. It is unclear whether or
not policy makers of Leeuwarden are conscious of green gentrification at present, however it is
believed to be vital that policy makers are aware of the issue and potential implications of green

gentrification to ensure just adaptation governance will remain the norm in this, and in other cities.

27



8. References

Alle Cijfers, 2016. Ranglijst van de gemiddelde WOZ woningwaarde per wijk in de gemeente
Leeuwarden, Leeuwarden: Alle Cijfers.

Almenar, J. et al., 2021. Nexus between nature-based solutions, ecosystem services and urban
challenges. Land Use Policy, p. 104898.

Anguelovski, 1., Connolly, J. J. T., Mapis, L. & Pearsall, H., 2018. Assessing green gentrification in
historically disenfranchised neighborhoods: a longitudinal and spatial analysis of Barcelona.
Urban Geography, 39(3), pp. 458-491.

Assaad, R. H. & Jessini, Y., 2024. Green gentrification vulnerability index (GGVI): A novel approach
for identifying at-risk communities and promoting environmental justice at the census-tract
level. Cities, 148(104858).

CBS, 2020. Bevolking; kerncijfers. [Online]
Available at: https://opendata.cbs.nl/statline/?dl1=107C4#/CBS/nl/dataset/37296ned/table
[Geopend 29 September 2021].

CBS, 2023. Inkomen van huishoudens; huishoudenskenmerken, regio (indeling 2023). [Online]
Available at:
https://opendata.cbs.nl/statline/#/CBS/nl/dataset/85711NED/map?ts=1708354902722

CBS, 2023. Kerncijfers wijken en buurten 2022. [Online]
Available at: https://opendata.cbs.nl/statline/#/CBS/nl/dataset/85318NED/table?dI=A0D25
[Geopend 25 Febuary 2024].

Chen, Y. et al., 2021. Can smaller parks limit green gentrification? Insights from Hangzhou, China.
Urban Forestry & Urban Greening, Volume 59, p. 127009.

City Deal Klimaatadaptatie, 2021. De resultaten van de City Deal Klimaatadaptatie, Den Haag: City
Deal Klimaatadaptatie.

Cohen, M. & Pettit, K. L., 2019. Guide to Measuring Neighborhood Chang to Understand and Prevent
Displacement, Washington DC: Urban Institute.

Cole, H., Mehdipanah, R., Gullén, P. & Triguero-Mas, M., 2021. Breaking Down and Building Up:
Gentrification, Its drivers, and Urban Health Inequality. Current Environmental Health Reports,
Volume 8, pp. 157-166.

Cucca, R., Friesenecker, M. & Thaler, T., 2023. Green Gentrification, Social Justice, and Climate
Change in the Literature: Conceptual Origins and Future Directions. Urban Planning, 8(1), pp.
X-X.

Dabrowski, M., 2017. Boundary spanning for governance of climate change adaptation in cities.
Environment and Planning C: Politics and Space, 36(5), pp. 837-855.

Ding, L., Hwang, J. & Divringi, E., 2016. Gentrification and residential mobility in Philadelphia.
Regional Science and Urban Economics, Volume 61, pp. 38-51.

Farrow, A., Miller K, A. & Myllyvirta, L., 2020. Toxic air: The price of fossil fuels, Seoul:
Greenpeace Southeast Asia.

Garcia-Lamarca, M., Connolly, J. & Anguelovski, 1., 2020. Green gentrification and displacement in
Barcelona. In: G. Baeten, C. Listerborn, M. Persdotter & E. Pull, red. Housing Displacement:
Conceptual and Methodological Issues. Barcalona: Routledge, pp. 156-170.

Gemeente Leeuwarden, 2016. Binnenverhuizingen - 2016- wijk naar wijk, Leeuwarden: Gemeente
Leeuwarden.

Gemeente Leeuwarden, 2020. Monitor Programma Volhoudbaar Gemeente Leeuwarden, Leeuwarden:
Gemeente Leeuwarden.

28



Gemeente Leeuwarden, 2020. Uitvoeringsagenda Klimaatadaptatie Leeuwarden 2021-2035,
Leeuwarden: Gemeente Leeuwarden.

Gemeente Leeuwarden, 2023. Leeuwarden in cijfers. [Online]
Available at: https://leeuwarden.incijfers.nl/Jive?workspace quid=33909e7b-1b2f-44b1-8e10-
e62aaba7bdbl
[Geopend 24 March 2024].

Gemeente Leeuwarden, sd Subsidies. [Online]
Available at: https://www.groenleeftinleeuwarden.nl/subsidies/
[Geopend 23 May 2024].

Gessesse, A. A. & Melesse, A. M., 2019. Chapter 8 - Temporal relationships between time series
CHIRPS-rainfall estimation and eMODIS-NDV| satellite images in Amhara Region, Ethiopia.
In: A. M. Melesse, W. Abtew & G. Senay, red. Extreme Hydrology and Climate Variability.
Addis Ababa: Elsevier, pp. 81-92.

Gould, K. & Lewis, T., 2012. The Environmental Injustice of Green Gentrification. In: J. N. DeSena
& T. Shortell, red. The world in Brooklyn : gentrification, immigration, and ethnic politics in a
global city. Lanham : Lexington Books, pp. 113-146.

Gould, K. & Lewis, T. L., 2017. Conceptualizing green gentrification. In: Green gentrification: Urban
sustainability and the struggle for environmental justice. New York: Routledge, pp. 23-41.

Gray, J., Buckner, L. & Comber, A., 2023. Predicting Gentrification in England: A Data Primitive
Approach. Urban Science, 7(2), p. 64.

Hawkins, J., Ahmed, U., Roorda, M. & Habib, N. K., 2022. Measuring the process of urban
gentrification: A composite measure of the gentrification process in Toronto. Cities,
126(103708).

Heynen, N., Perkins, H. A. & Roy, P., 2006. The Political Ecology of Uneven Urban Green Space:
The Impact of Political Economy on Race and Ethnicity in Producing Environmental Inequality
in Milwaukee. Urban affairs review, 42(1), pp. 3-25.

Huisink, T., 2023. De samenstelling en verdeling van inkomens in Fryslan. [Online]
Available at: https://www.planbureaufryslan.nl/monitoren/inkomen/

Kabisch, N. et al., 2016. Nature-based solutions to climate change mitigation and adaptation in urban
areas: perspectives on indicators, knowledge gaps, barriers, and opportunities for action.
Ecology and Society, 21(2), p. 39.

Kennisportaal Klimaatadaptatie, sd City Deal Klimaatadaptatie. [Online]
Available at: https://klimaatadaptatienederland.nl/beleid/programma-netwerken/city-
deal/klimaatadaptatie/
[Geopend 21 March 2024].

Kiani, B. et al., 2024. Associations between gentrification, census tract-level socioeconomic status,
and cycling infrastructure expansions in Montreal, Canada. SSM - Population Health,
25(101637).

Kimaateffectatlas, sd Sociale kwetsbaarheid hitte. [Online]
Available at: https://www.klimaateffectatlas.nl/nl/sociale-kwetsbaarheid-hitte
[Geopend 5 June 2024].

Klarus, V., 2021. De natuur als oplossing voor de effecten van klimaatverandering in de stad,
Dordrecht: CityDeal klimaatadaptatie.

Kokx, J. & Spit, T., 2012. Increasing the adaptive capacity in unembanked neighborhoods? An
exploration into stakeholder support for adaptive measures in Rotterdam, The Netherlands..
American Journal of Climate Change, Volume 1, pp. 181-193.

29



Lachmund, J., 2013. Greening Berlin: The Co-Production of Science, Politics, and Urban Nature.. 1st
red. Cambridge: The MIT Press.

Leeuwarden Oost, sd Oud-Oost. [Online]
Available at: https://www.leeuwardenoost.nl/over-ons/oud-oost/
[Geopend 20 May 2024].

Lwasa, S. S. K. et al., 2022. Urban systems and other settlements. In: P. Shukla, et al. red. IPCC, 2022:
Climate Change 2022: Mitigation of Climate Change. Contribution of Working Group 111 to the
Sixth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge, UK
and New York, NY, USA: Cambridge University Press, pp. 861-928.

Maia, A. et al., 2020. Hidden drivers of social injustice: uncovering unequal cultural ecosystem
services behind green gentrification. Environmental Science and Policy, Volume 112, pp. 254-
263.

Martin, R., 2017. A Quantitative Approach to Gentrification: Determinants of Gentrification in U.S.
Cities, 1970-2010. Georgia: Department of Insurance, Legal, Studies, and Real Estate, Terry
College of Business.

Ministerie van Economische Zaken en Klimaat, 2020. KLimaatplan 2021-2030, Den Haag: Ministerie
van Economische Zaken en Klimaat.

Molenveld, A., Buuren, v. & Ellen, G., 2020. Governance of climate adaptation, which mode? An
exploration of stakeholder viewpoints on how to organize adaptation. Climatic change, Volume
162, pp. 233-254.

Nazaruk, Z., 2023. Can Rotterdam avoid green gentrification and become a climate-adaptive city for
all?. Equaltimes, 20 Febuary.

Ohpen Ingenieurs, 2017. Unieke herinrichting Blokhuisplein. [Online]
Available at: http://www.ohpen-ingenieurs.nl/projecten/unieke-herinrichting-blokhuisplein/
[Geopend 31 May 2024].

Parker, J., 2017. A survey of park user perception in the context of green space and city liveability:
Lake Claremont, Western Australia., Master Thesis, Murdoch University: Perth.

Parker, J. & Simpson, G. D., 2018. Visitor Satisfaction with a Public Green Infrastructure and Urban
Nature Space in Perth, Western Australia. Land, 7(4), pp. 159-176.

Peters, B., sd Qualitative Methods in Monitoring and Evaluation: Mapping Tools and Transect Walks.
[Online]
Available at: https://programs.online.american.edu/msme/masters-in-measurement-and-
evaluation/resources/mapping-tools-transect-walks
[Geopend 9 April 2024].

Richards, R., 2019. Trump’s Energy Policies Put Alaska in the Climate Crosshairs. [Online]
Available at: https://www.americanprogress.org/issues/green/news/2019/11/20/477495/trumps-
energy-policies-put-alaska-climate-crosshairs/

[Geopend 20 November 2020].

Rigolon, A. & Nemeth, J., 2019. Green gentrification or ‘just green enough’: Do park location, size
and function affect whether a place gentrifies or not?. Urban studies, 57(2).

Sax, L., Nesbitt, L. & Quinton, J., 2022. Improvement, not displacement: A framework for urban
green gentrification research and practice. Environmental Science & Policy, Volume 137, pp.
373-383.

Simpson, G. D. & Parker, J., 2018. Data for an Importance-Performance Analysis (IPA)of a Public
Green Infrastructure and Urban NatureSpace in Perth, Western Australia. Data, 3(4), pp. 69-77.

Stoffers, J., 2023. Bosk als inspiratie: Leeuwarden wil meer groen en minder auto's. [Online]
Available at: https://www.omropfryslan.nl/nl/nieuws/16122886/bosk-als-inspiratie-leeuwarden-

30



wil-meer-groen-en-minder-autos
[Geopend 5 June 2024].

Szczepanska, A., Krzywnicka, I. & Lemanski, G., 2016. Urban Greenery as a Component of Real
Estate Value. Real Estate Management and Valuation, 24(4), pp. 79-87.

Thackway, W., Ng, M., Lee, C. & Pettit, C., 2023. Building a predictive machine learning model of
gentrification in Sydney. Cities, 134(104192), p. 134/104192.

The World Bank Group, 2011. Guide to Climate Change Adaptaion in Cities. sl:sh

Toxopeus, H. et al., 2020. How ‘just’ is hybrid governance of urban nature-based solutions?. Cities,
Volume 105, p. 102839.

Walton, J. T., Nowak, D. J. & Greenfield, E. J., 2008. Assessing Urban Forest Canopy Cover Using
Airborne or Sattelite Imagery. Arboriculture & Urban Forestry , 34(6), p. 334-340..

Wolch, J., Byrne, J. & Newell, J., 2014. Urban green space, public health, and environmental justice:

The challenge of making cities ‘just green enough’. Landscape and Urban Planning, Volume
125, pp. 234-244.

Wu, J. et al., 2014. Impact of Urban Green Space on Residential Housing Prices: Case Study in
Shenzhen. Journal of Urban planning and Development, 141(4), p. 05014023.

31



9. Appendix
Appendix 1 Table of gentrification indicators and their frequency of use

Measures of gentrification Frequency of use Frequency in %
Income 38 13,2%
Housing value 32 11,1%
Level of education 31 10,8%
Ethnicity/race 24 8,4%
Gross rent 20 7,0%
Age 17 5,9%
Poverty rate 15 5,2%
Professional occupation 11 3,8%
Home ownership 10 3,5%
Population density 9 3,1%
Change in local commerce 8 2,8%
Share of renters 6 2,1%
Residential mobility 5 1,7%
Vacancy rate 5 1,7%
Nr of new residential buildings 5 1,7%
Family composition 5 1,7%
Employment status 4 1,4%
Gender 3 1,0%
Property age 3 1,0%
CBD access 3 1,0%
Governmental aid 3 1,0%
Dwelling type 3 1,0%
Unchanged residence 3 1,0%
Nr of sales 3 1,0%
Marital status 3 1,0%
Local physical improvements 2 0,7%
Architectural value 2 0,7%
Commuting means 2 0,7%
Vehicle ownership 2 0,7%
Proximity to amenities 2 0,7%
Airbnb listings 2 0,7%
Monthly expenditure 1 0,3%
Level of congestion 1 0,3%
Working hours 1 0,3%
Household size 1 0,3%
Nr of pictures of site on social media 1 0,3%
Property tax 1 0,3%




Appendix 2 Average Household income comparison between 2016-2021 on neighborhood

level

Neighborhood District AHI 2016 AHI 2021 Change AHI
Achter de Hoven Potmargezone €22.467 € 24.864 10,7%
Bilgaard Bilgaard € 19.954 €23.090 15,7%
Bloemenbuurt Oud-Oost €21.278 €23.127 8,7%
Blokhuisplein Binnenstad €15.397 €20.795 35,1%
Cambuur Oud-Oost €17.111 €17.333 1,3%
Cambuursterpad Oud-Oost €22.071 €25.365 14,9%
De Waag Binnenstad €20.361 €23.341 14,6%
Grote Kerkbuurt Binnenstad €19.672 €25.952 31,9%
Heechterp Heechterp & Schieringen € 16.557 € 19.509 17,8%
Helicon Vossepark & Helicon € 18.851 €23.274 23,5%
Hoek Binnenstad € 15.704 €14.774 -5,9%
Hollanderwijk Huizum-West € 22.615 €25.628 13,3%
Indische buurt Oud-Oost € 18.960 €22.242 17,3%
Jan van Scorelbuurt Huizum-West € 21.534 € 24.359 13,1%
Molenpad Oud-Oost € 18.079 | €26.704 47,7%
Nieuwestad Binnenstad € 21.704 | €24.576 13,2%
Oldegalileén Oud-Oost €19.745 €22.223 12,6%
Oldehove Binnenstad € 16.400 €29.446 79,5%
Oranjewijk Potmargezone € 20.945 €31.682 51,3%
Rengerspark Sonnenborgh e.o. € 18.674 € 19.996 7,1%
Schepenbuurt Potmargezone € 14.397 €17.009 18,1%
Schieringen Heechterp & Schieringen €19.073 €22.652 18,8%
Tulpenburg Potmargezone € 18.071 €18.182 0,6%
Valeriuskwartier Sonnenborgh e.o. €16.528 €19.307 16,8%
Vrijheidswijk-Oost Vrijheidswijk €18.139 €21.052 16,1%
Vrijheidswijk-West Vrijheidswijk €21.040 €24.382 15,9%
Welgelegen Oud-Oost € 18.871 € 24.065 27,5%
Wielenpdlle Potmargezone €10.900 € 13.698 25, 7%
Zaailand Binnenstad €22.167 €22.689 2,4%
Zeeheldenbuurt Oud-Oost € 15.456 €23.111 49,5%
Leeuwarden € 22.837 €27.218 19,2%
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Appendix 3 WOZ value comparison between 2016-2021 on a neighborhood level (2016-

2021)

Neighborhood District WOZ 2016 WOZ 2021 Change WOZ
Achter de Hoven Potmargezone €103.000 | € 144.000 39,8%
Bilgaard Bilgaard €100.000 | €136.000 36,0%
Bloemenbuurt Oud-Oost € 94.000 € 127.000 35,1%
Blokhuisplein Binnenstad € 53.000 € 97.000 83,0%
Cambuur Oud-Oost €118.000 | € 158.000 33,9%
Cambuursterpad Oud-Oost € 99.000 € 140.000 41,4%
De Waag Binnenstad €117.000 € 151.000 29,1%
Grote Kerkbuurt Binnenstad € 112.000 € 148.000 32,1%
Heechterp Heechterp & Schieringen | € 69.000 € 100.000 44,9%
Helicon Vossepark & Helicon € 155.000 €227.000 46,5%
Hoek Binnenstad € 76.000 € 86.000 13,2%
Hollanderwijk Huizum-West €105.000 | € 147.000 40,0%
Indische buurt Oud-Oost € 76.000 € 128.000 68,4%
Jan van Scorelbuurt Huizum-West € 89.000 € 125.000 40,4%
Molenpad Oud-Oost €114.000 |€159.000 39,5%
Nieuwestad Binnenstad €119.000 | € 142.000 19,3%
Oldegalileén Oud-Oost € 79.000 € 110.000 39,2%
Oldehove Binnenstad € 124.000 | € 165.000 33,1%
Oranjewijk Potmargezone € 137.000 €177.000 29,2%
Rengerspark Sonnenborgh e.o. € 73.000 € 84.000 15,1%
Schepenbuurt Potmargezone € 74.000 € 75.000 1,4%
Schieringen Heechterp & Schieringen | € 79.000 € 125.000 58,2%
Tulpenburg Potmargezone €118.000 | € 138.000 16,9%
Valeriuskwartier Sonnenborgh e.o. € 79.000 € 107.000 35,4%
Vrijheidswijk-Oost Vrijheidswijk € 91.000 € 132.000 45,1%
Vrijheidswijk-West Vrijheidswijk € 114.000 € 160.000 40,4%
Welgelegen Oud-Oost €92.000 € 130.000 41,3%
Wielenpélle Potmargezone € 83.000 € 143.000 72,3%
Zaailand Binnenstad € 140.000 € 178.000 27,1%
Zeeheldenbuurt Oud-Oost € 124.000 € 167.000 34,7%
Leeuwarden € 128.207 € 192.496 50,1%
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Appendix 4 Indicators of gentrification neighborhood level

Eligible
to Change |WOZ

Neighborhood District AHI 2016 | gentrify | AHI 2021 | AHI 2016-2021
1 Achter de Hoven | Potmargezone €22.467 | Yes € 24.864 10,7% 39,8%
2 |Bilgaard Bilgaard €19.954 | Yes € 23.090 15,7% 36,0%
3 | Bloemenbuurt Oud-Oost €21.278 | Yes €23.127 8,7% 35,1%
4 | Blokhuisplein Binnenstad €15.397 | Yes €20.795 35,1% 83,0%
5 | Cambuur Oud-Oost €17.111 | Yes €17.333 1,3% 33,9%
6 | Cambuursterpad | Oud-Oost €22.071 | Yes € 25.365 14,9% 41,4%
7 | De Waag Binnenstad €20.361 | Yes €23.341 14,6% 29,1%
8 | Grote Kerkbuurt | Binnenstad €19.672 | Yes € 25.952 31,9% 32,1%
9 Heechterp & Yes

Heechterp Schieringen € 16.557 € 19.509 17,8% 44,9%
10 Vossepark & Yes

Helicon Helicon € 18.851 €23.274 23,5% 46,5%
11 | Hoek Binnenstad €15.704 | Yes € 14.774 -5,9% 13,2%
12 € Yes

Hollanderwijk Huizum-West 22.615 € 25.628 13,3% 40,0%
13 | Indische buurt Oud-Oost € 18.960 | Yes €22.242 17,3% 68,4%
14 |Jan van € Yes

Scorelbuurt Huizum-West 21.534 €24.359 13,1% 40,4%
15 € Yes

Molenpad Oud-Oost 18.079 € 26.704 47, 7% 39,5%
16 € Yes

Nieuwestad Binnenstad 21.704 €24.576 13,2% 19,3%
17 | Oldegalileén Oud-Oost €19.745 | Yes €22.223 12,6% 39,2%
18 | Oldehove Binnenstad €16.400 | Yes € 29.446 79,5% 33,1%
19 € Yes

Oranjewijk Potmargezone 20.945 €31.682 51,3% 29,2%
20 | Rengerspark Sonnenborgh e.o. | € 18.674 | Yes € 19.996 7,1% 15,1%
21 | Schepenbuurt Potmargezone €14.397 | Yes €17.009 18,1% 1,4%
22 Heechterp & Yes

Schieringen Schieringen €19.073 €22.652 18,8% 58,2%
23 | Tulpenburg Potmargezone €18.071 | Yes €18.182 0,6% 16,9%
24 | Valeriuskwartier Sonnenborgh e.o. | € 16.528 Yes € 19.307 16,8% 35,4%
25 | Vrijheidswijk-Oost | Vrijheidswijk €18.139 | Yes €21.052 16,1% 45,1%
26 | Vrijheidswijk- Yes

West Vrijheidswijk €21.040 €24.382 15,9% 40,4%
27 | Welgelegen Oud-Oost €18.871 | Yes € 24.065 27,5% 41,3%
28 | Wielenpolle Potmargezone €10.900 | Yes € 13.698 25,7% 72,3%
29 | Zaailand Binnenstad €22.167 | Yes €22.689 2,4% 27,1%
30 | Zeeheldenbuurt Oud-Oost €15.456 | Yes €23.111 49,5% 34,7%

€

Leeuwarden 22.837 €27.218 19,2% 50,1%
31 Aldlan & De No

Aldlan-Oost Hemrik €25.812 € 29.892 15,8% 35,3%
32 Aldlan & De No

Aldlan-West Hemrik €24.935 €27.720 11,2% 23,3%
33 | Blitsaerd - €38.494 | No €42.153 9,5% 33,1%
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34 | Bonifatius Sonnenborgh e.o. | €28.810 | No €41.291 43% 61,2%
35 | Camminghaburen- | Camminghaburen No

Midden e.0. € 25.834 € 28.947 12,1% 31,4%
36 | Camminghaburen- | Camminghaburen No

Noord e.0. €24.987 €29.393 17,6% 31,0%
37 | Camminghaburen- | Camminghaburen No

Zuid e.0. €32.623 € 37.286 14,3% 31,0%
38 | Gerard Dou Huizum-West €25.265 |No € 30.003 18,8% 37, 7%
39 | Havankpark Weisteinde e.o. €27.682 | No € 32.065 15,8% 40,5%
40 | Huizum-Bornia Potmargezone €23.116 |No €27.436 18,7% 0,7%
41 | Huizum-Dorp Potmargzone €29.147 | No €33.433 14,7% 38,4%
42 | Julianapark Huizum-West €27.107 |No € 32.460 19,7% 38,4%
43 Nijlan & de No

Nijlan Zwette € 23.005 € 25.569 11,1% 40,4%
44 Aldlan & De No

Rapenburg Hemrik €27.427 € 30.669 11,8% 5,8%
45 | Sonnenborgh Sonnenborgh e.o. | €24.883 | No €29.235 17,5% 47,3%
46 | Techum De zuidlanden €31.450 | No €35.084 11,6% 44,8%
47 | Transvaalwijk Sonnenborgh e.o. | €30.813 | No € 35.685 15,8% 42,5%
48 | Vogelwijk Sonnenborgh e.o. | €28.471 | No € 33.403 17,3% 40,3%
49 Vossepark & No

Vossepark Helicon € 28.830 € 33.899 17,6% 46,9%
S0 | Westeinde Westeinde e.o. €25.533 |[No €30.029 17,6% 34,8%
51 | Zamenhofpark Oud-Oost €23.542 | No €27.529 16,9% 40,2%
52 Hempens/Teerns No

Zuiderburen & Zuiderburen € 35.788 € 42.872 20% 33%
53 | Barrahs Middelsee No data | - 18,9%
54 | Buitengebied De No data

Zwette Nijlan = = =
55 | Buitengebied Hempens/Teerns & No data

Hempens Zuiderburen = = =
56 | Buitengebied No data

Noordwest Westeinde e.o. = = =
57 | Buitengebied West | Nijlan - Nodata | - -
58 Heechterp & No data

De Centrale Schieringen = = =
59 | De Fellingen Middelsee Nodata | - -
60 Camminghaburen No data

De Groene Ster e.0. = = =
61 | De Klamp De zuidlanden - Nodata | - -
62 | De Werp De zuidlanden - Nodata | - 0,0%
63 | De Zuidlanden De zuidlanden - Nodata | - -
64 | De Zwette | No data

Harlingervaart Nijlan = = =
65 | De Zwette Il No data

Zwettehaven Nijlan = = =
66 | De Zwette 111 No data

Schenkenschans Nijlan = = =
67 | De Zwette IV No data

Businesspark Nijlan = = =
68 | De Zwette V No data

Newton Nijlan = = =
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Appendix 5 Used databases

Dataset Source Indicator Link

Kerncijfers CBS AHI https://opendata.cbs.nl/statline/#/CBS/

wijken en nl/dataset/83487NED/table?fromstatw

buurten 2016 eb

Kerncijfers CBS AHI https://opendata.cbs.nl/#/CBS/nl/datas

wijken en et/85039NED/table

buurten 2021

Woningwaarde | AlleCijfers | WOZ value per District | https://allecijfers.nl/ranglijst/hoogste-

per wijk en-laagste-woningwaarde-per-wijk-in-
de-gemeente-leeuwarden/

Woningwaarde | AlleCijfers | WOZ value per https://allecijfers.nl/ranglijst/hoogste-

per buurt Neighborhood en-laagste-woningwaarde-per-buurt-

in-de-gemeente-leeuwarden/
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