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Abstract:

Over the past years, the Netherlands experienced an increase in extreme weather events
tormenting the country, ranging from opposing natural hazards as heatwaves to floods all
resulting as a consequence of climate change. The ecological consequences of these have been
examined, however neither for the Netherlands nor for the European Union it is clear how
climate change affects the population. To understand how to achieve climate justice, distributing
the effects of climate change evenly over the population, this thesis examines what groups are hit
hardest by climate change, both in vulnerability to hazards as in having the means to cope with
them. The thesis also examines how current policies affect inequality within the country. A
review of government documents, reports, literature and quantitative data showed that the low-
income population and elderly suffer most from the consequences of climate change. For the
Netherlands to achieve climate justice Dutch policymakers should focus on implementing
policies that do not deteriorate inequalities by only benefiting part of the population and include a

representation of the entire population when designing climate mitigation policies.
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1. Introduction

‘Climate change adds further injustice to an already unfair world.” Emmanuel Macron

(Carrington, 2017)

On September 21% 2019, millions of people, most of whom youngsters, from approximately 185
countries went onto the street to achieve one common goal: raising awareness about climate
change. This global strike will go into the history books as one of the biggest climate protests ever.
The protestors had written down quotes on cardboard boxes and were marching the streets, the
protests are now known as ‘the climate strikes’ (Rodrigues, 2019). These climate strikes were
initiated by Greta Thunberg, a 15-year old Swede who started striking from school to raise
awareness about climate change. Soon, the entire world followed (Bennett, 2019). Generation Z,
people born between 1996 and 2015, woke up to climate change, partially through these strikes.
Now, this generation aims at taking care of the environment, as climate change affects their future
and world leaders failed at this task (Armstrong, 2020).

Despite this great surge in awareness for climate change, global warming has not changed
its course since then, it even accelerated. The Intergovernmental Panel on Climate Change (IPCC)
concluded in their 2018 report that only 12 more years are left to alleviate the dramatic effects that
climate change will have on our earth. Global warming will continue to displace people through
droughts or floods, put people into poverty or take away their food security (IPCC, 2018). The
2021 IPCC report shows that temperatures have increased as they never have before, the Arctic
and glaciers have been melting and the sea level has risen between the years 2006 and 2018. The
most worrying message which is stated by the IPCC is: ‘*‘Human influence has warmed the climate
at a rate that is unprecedented in at least the last 200 years’’ (Masson-Delmotte, 2021, p. 6).

In the Paris Agreement, the countries that signed the treaty vouched to: ‘‘recognise the
specific needs and special circumstances of developing country Parties, especially those that are
particularly vulnerable to the adverse effects of climate change’’ (United Nations, 2015, p. 1).
With this statement, the members of the Paris Agreement recognise that some countries are hit
harder by climate change, however it does not mention how climate change affects individuals
differently within countries. Climate change is a much-debated topic, but research focuses mainly

on the ecological effects of climate change, fewer research has considered the societal impacts of
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climate change. Little is known about whether the effects of climate change on individuals vary
disproportionally with variables as race, ethnicity, income or access to education (Nazrul Islam,
2017). At the heart of the Paris Agreement are the country’s National Determined Contributions
(NDC), in which countries outline and communicate their post 2020 climate actions and how to
achieve these. Altogether, these NDCs determine whether the world achieves their long-term Paris
Agreement goals (United Nations, n.d.-a).

A quote often seen on cardboard boxes during climate strikes is: ‘March for climate justice’
(Taylor, 2019). A call for climate justice expresses the need for ‘the development of studies, policies
and interventions that address the ethical and human rights dimensions of global warming, the
disproportionate burden of legacy pollution, the unsustainable rise in energy costs for low-income
families, and the impacts of energy extraction, refining, and manufacturing on vulnerable
communities (Shephard, 2009, p. 163)’. Achieving climate justice means protecting all people
against the effects of climate change regardless of race, gender, nationality or socioeconomic status
(Shephard, 2009).

The new report by the IPCC has stated that vulnerability to climate change is a risk and the
degree of vulnerability differs greatly within communities and across regions, countries and
societies. It has also been shown that who is most vulnerable to the effects of climate change,
changes over time (Intergovernmental Panel of Climate Change, 2022). Enormous inequalities
persist over the globe and climate change and its detrimental effects are likely to deteriorate these
inequalities. To protect the most vulnerable against climate change, it is important to determine
who suffers from climate change, and to what degree. Uncovering the vulnerability is also
important for policymakers designing climate mitigation policies, so they can implement policies
that do not deteriorate inequalities by hurting some groups more than others (Nazrul Islam, 2017).

The European Union (EU) aims to ensure freedom, security and justice within their borders,
to protect and improve the quality of the environment and to promote equality and the well-being
of citizens (European Union, n.d.). However, within the EU, some individuals are
disproportionately hit by climate change. The European Environment Agency, an agency of the
EU whose aim is to provide information to the EU on climate change, concluded that research lacks
to understand which groups within the EU are hit hardest by the results of climate change
(European Environment Agency, 2018).
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Whereas most research today focuses on inequalities arising from climate change across
different countries, literature is scarce on what effects climate change has within countries.
Considerable research has concluded that the poorest countries are hit hardest by climate change.
However, within-country inequalities are growing dramatically and relatively little is known about
the distribution of climate change effects within countries. Additionally, climate mitigation policies
are usually conducted at national level. Because of this, some individuals suffer more from the
effects of these policies than others (Schor, 2015; Taconet, 2020).

If the EU intends to achieve their aim of promoting equality and the well-being of citizens,
it should investigate how inequality through climate change persists within countries in the EU.
Therefore, this thesis aims at identifying what groups within the Netherlands suffer most from the
consequences of climate change. The Netherlands is used as a case study for the EU. The research
question this thesis is aiming to answer is:

How can the Netherlands achieve climate justice and include it in its NDC to achieve this

share of the Paris Agreement?

This thesis is meant to reflect different aspects regarding climate change and its
consequences, and therefore three sub-questions have been constructed. The answers to these
eventually lead to the answer of the main research question:

1. What are the consequences of climate change in the Netherlands and what is needed for
the population to cope with the consequences of climate change?

2. What groups within the Netherlands are equipped with the tools needed to cope with the
consequences of climate change?

3. Are climate mitigation policies in the Netherlands considering inequalities in the ability to

cope with climate change consequences?

This thesis focuses on the Netherlands because of its high vulnerability to climate change
due to its location. Also, within the EU, the Dutch population lives under one of the most unequal
circumstances (De Graaf, 2009; Van den Bossche, 2019). This thesis presents the Netherlands as a
‘typical case’ for similar European countries and uses a mixed methodology, combining qualitative
and quantitative data through an integrative literature review.

In the next chapter, a literature review on the key concepts of this research is conducted,

followed by the research problem. Then, a more extensive review of the used methodology and
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data is given in Chapter 3. The thesis then focuses on the most prevalent impacts of climate change
in the Netherlands and the next chapter shows what is needed for the Dutch population to cope
with these impacts. Afterwards, it is analysed whether some groups of the population are better
equipped to cope with the impacts of climate change than others. Lastly, this study looks at how
the current climate mitigation policies affect different individuals within the country, and thus
whether these improve or deteriorate inequality. The results of all these analyses are synthesised
and an answer to the research question will be given in the conclusion. Analysing and reviewing
all these points eventually contribute to closing the climate gap, which leads to achieving climate

justice.
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2. Literature review and research problem

This chapter explains the key concepts of this thesis, climate justice and the climate gap. After

elaboration upon these concepts, the research problem, which is the basis of this thesis, follows.
2.1 Climate justice

Across the globe, the climate is changing and affecting individuals and resources. Research has
already shown that climate change is detrimental to people’s health (Haines, 2004), animals, insects
(Lacetera, 2019; Le Conte, 2008), economic growth (Tol, 2018) and agriculture (R. Mendelsohn,
2009).

Intrinsically linked to climate change is climate justice, an issue which is generating
increasing importance. The urge to address climate justice is because of the climate gap, which
implies that people fear their lives and health are disproportionately at risk because of their skin
colour. The climate justice movement started in the United States (US) and an entire body of
literature has emerged as researchers documented the unequal impacts of climate change on
different social and ethnic groups in the US (Mohai, 2009). In the past two decades, a considerable
amount of attention has been paid to climate justice within the EU as well. Attention grew because
it had been shown that some individuals and groups are hurt twice as economic globalization makes
them vulnerable and they are highly susceptible to the impacts of climate change. Within the EU,
however, not such a broad range of literature on the topic of climate justice exists (Alexandrescu,
2022).

But now the tides are turning as a broader European audience is asking their leaders to
acknowledge the unequal impacts of climate change and to include the unequal burdens in their
policies. Currently, low-income households are sharing the same or a heavier burden of the
consequences of climate change than their wealthier counterparts. The ones contributing most to
climate change and global warming are not always the ones suffering the most. Still, much is
unknown about the unequal impacts and data should be made available to policymakers, so they
can include this in their policies (Pearson, 2021; Puaschunder, 2017). Through this increase in
awareness, Stephens (2007) calls scientists to a new challenge and obligation to conduct more

research into climate justice within the EU. The public is asking policymakers to achieve climate
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justice and Stephens argues that scientists must provide policymakers with data and findings on
how to achieve this.

Climate injustice is becoming more visible in our world, and in order to fight this injustice,
more actions are necessary. One of the ways to achieve this is to recognise the victims of the
consequences of climate change. In the Netherlands, progress was made in achieving climate
justice when the judge ruled in favour of the NGO Urgenda vs the Netherlands. The judge ruled
that the state must take more efforts to fight climate change. Although this achievement marked a
turning point in 2015, since then relatively little has been done to achieve climate justice within the
Netherlands (Tabau, 2015). A first step in achieving climate justice means addressing and closing
the climate gap, which is done by identifying and recognising the victims of climate change
(Kennedy, 2015).

More specific towards policies and politics is environmental justice, a movement which
fights for equal protection of environmental and public health laws and regulations of all people
and communities (Brulle, 2006). Environmental justice can be divided into three types of justice,
procedural, distributive and recognition (Walker, 2011).

e Distributive justice implies that the benefits and burdens of climate change and climate
mitigation policies are distributed evenly among the population, thus no
disproportionate suffering or benefiting arises from climate change or policies to
mitigate climate change (Svarstad, 2011).

e Procedural justice considers the fairness of the decision-making process of climate
mitigation policies. The process is considered fair when all affected people are
informed, able to express their opinion on the policies, and able to influence the decision
(Svarstad, 2011).

e Recognition justice implies that it is recognised that some groups suffer more from the
impacts of climate change (Garmendia, 2015).

This thesis touches upon recognition justice slightly, by examining what groups suffer most
from climate change and recognising the climate gap within the Netherlands. Distributive and
procedural justice are more relevant for this thesis, as this thesis builds upon recognition by
investigating the distribution of the consequences of climate change and how this distribution is

relevant for policy making.
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Attention for environmental justice is necessary because the first environmental movement
did not include social justice or equality issues. Scientists and activists argue that little is done
about underlying social inequalities and that the voices of the working class and lower
socioeconomic classes are forgotten when designing policies (Mohai, 2009). Environmental justice
considers a fair and social view of policies related to climate change and climate mitigation. In
order to achieve climate justice as a whole, policymakers must make their policies environmentally
just, by including the entire population and making sure that their policies do not deteriorate current
inequality. To achieve just policies, it is thus important to understand whether and to what extent
a climate gap is present within the Netherlands. This is examined in Chapter 7, which looks at the

Dutch climate policies and how these may affect individuals within the population differently.
2.2 The climate gap

Climate change is undeniably linked to inequality, both in who suffers most and in who is
responsible for it. It is a fact that some places and some groups will notice the impacts of climate
change sooner and harsher than others. For instance, islands and countries with the majority of the
population living in low-lying areas, will be the first to suffer consequences from rising sea levels.
The majority of the population within these places is poor (Timmons, 2001).

The climate gap shows that certain individuals and groups of the population suffer
disproportionate and unequal consequences of climate change and climate change mitigation
policies. The gap refers to particular groups suffering tremendously from the effects of climate
change and climate mitigation policies, whereas others do not suffer at al. On an international level,
it has already been proven that some countries suffer more from the effects of climate change. Poor
countries are hit hardest, whereas rich countries suffer less. One of the reasons for this is that their
location makes them vulnerable, as they are often located in low latitude regions or have a hot
climate (R. D. Mendelsohn, Ariel; Williams, Larry, 2006). This result is supported by Fields
(2005), who found that African countries contribute less than four per cent of the world’s carbon
dioxide per year, but suffer most from climate change. This indicates an even larger injustice, as
these countries suffer most from the effects of climate change, whilst they are not contributing most
to climate change.

The climate gap is not only present across countries, also within countries it is a pressing

issue. In the US, a broad range of literature exists on who suffers most from climate change. On a
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national level, vulnerable groups such as the poor, the elderly and disabled, prisoners, children and
substance abusers suffer most from extreme weather conditions. Also, African Americans in the
US face more disastrous consequences of climate change (Benevolenza, 2019; Shepherd, 2015).
Regionally, Shonkoff (2011) found that within California, low-income groups and ethnic
minorities suffer disproportionately from climate change consequences. In the US, research has
already proven that socioeconomic disparities, living conditions, language barriers and exposure
through occupation make ethnic minorities more vulnerable to climate change. Climate change
vulnerability is determined by communities’ and individuals’ ability to handle and resist climate
change (Shonkoff, 2011). The concerns of these particularly vulnerable communities, most
threatened by the effects of climate change, seem to be forgotten in the debate on climate change
(Gaillard, 2012).

Although the need to conduct such analyses is urgent, this has not yet been done in other
countries. Within the EU, relatively few studies have done such within-country analyses. The
European Environment Agency Report has concluded that research is lacking on which groups
within the EU are hit hardest by the consequences of climate change (EEA, 2018). For the 2003
European heatwave for instance, some reports on the victims followed, but these did not examine
whether ethnicity and cultural backgrounds determine the vulnerability. It is therefore unclear
whether population characteristics contribute to heatwave vulnerability within Europe (Hansen,
2013). Within the Netherlands, the state is obliged to analyse the risks of climate change and to
ensure that all citizens within the Netherlands have the means to adapt to the climate crisis. It is
not known to the Dutch government who is able to adapt and who is not, as this has not been
examined yet. However, it is assumed that a link exists between income, education level and
nationality and coping with climate change. The increasing, devastating effects of climate change
are urging the need to discover who is suffering most from climate change within the Netherlands
(NJCM, 2020). Without research into this, policymakers are not able to include the unequal
distribution of climate change impacts in their policies.

To close the climate gap, it must be investigated who suffers from the consequences of
climate change, and whether the victims are able to cope with these. With the intensification of
climate change and increasing policies to mitigation this, it is of utmost importance for
policymakers to know what groups are hit hardest, so they can design policies that do not

deteriorate this inequality (Rao, 2017).
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2.3 Research problem

The EU has not examined, nor identified what groups suffer most from climate change
consequences, which leads to a gap in the literature on the societal consequences of climate change
within the EU. This thesis aims at filling this gap by focusing on how climate change is affecting
different groups of the Dutch population. For the US, it has been shown that ethnic minorities,
especially the black community, suffer most from climate change. The studies that have proven
this, demand similar research to be conducted in other parts of the world, so a broader range of
literature can be established. A broader range of literature on this topic provides more insights into
the issue, who is suffering most and how to fight this injustice globally (Hansen, 2013).

Van den Bossche (2019) found that the Netherlands is a particularly unequal country within
the EU and it is expected that inequalities will deteriorate even more. Especially education, health
and gender are indicators in which the Netherlands is unequal. According to the Centraal Bureau
voor de Statistiek (CBS), the Dutch national statistics office, asset inequality is also large within
the Netherlands, as the richest 10 per cent owns 64 per cent of all assets (van den Brakel, 2019).

Therefore, this research aims to identify what groups suffer most from climate change in
the Netherlands, a country representative of other western European countries. To achieve this, it
is first examined what effects of climate change are visible within the Netherlands and what is
needed to cope with these effects. This is investigated based on literature, government documents
and reports from the Royal Netherlands Meteorological Institute (KNMI), the Dutch national
weather station. The second sub-question aims at finding out what groups are equipped to deal with
these consequences, and thus whether some groups are hit disproportionately by climate change.
The last sub-question examines whether planned policies improve or deteriorate these inequalities,
incorporating the distributive justice component. The last chapter, therefore, dives into existing
climate policies, and how these affect different groups within the Netherlands.

For Dutch policymakers aiming to achieve climate justice and to implement climate
mitigation policies that will not deteriorate inequalities, it is important to identify what groups
suffer from climate change. When it becomes clear what groups are suffering, it can be determined
what policies should be implemented that do not increase current inequalities. Based on the
literature that exists for the US, it is expected that generally the poor, individuals with a migration

background and the elderly will suffer most from the consequences of climate change.
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3. Methodology

This chapter discusses the methodology that is used to identify what groups are hit hardest by the
consequences of climate change. The thesis is an exploratory research, as investigating the societal
impacts of climate change is pioneering in the field, both in the EU and in the Netherlands. This
field is underexamined within the country, which is emphasised by a lack of data on the
consequences of climate change on regional and individual level.

This thesis replicates the study by Shonkoff (2011), in which a literature review is conducted
to identify what groups within the Californian population suffer from climate change, and whether
the degree of suffering differs disproportionately between groups. To attain this, the authors first
examine what health and economic impacts arise from climate change and whether certain groups
are able to adapt to these effects. Thereafter, they review Californian climate mitigation policies
and how these affect certain groups of the population. This thesis replicates this study and thus

conducts a similar methodology, further elaboration on the methodology is given in this chapter.
3.1 Case study

This research thus conducts a case study, as is done in the study by Shonkoff (2011). The case
study is a relevant research method when the researcher wants to gain concrete, contextual in-depth
knowledge and understanding of a specific real-world issue. This understanding is gained because
the issue, in this case climate change in the Netherlands, is investigated thoroughly. The case study
is the most suitable approach for this thesis because case studies are used to explore issues and
answer ‘how’ questions. Exploration of this issue is needed because the field is underexamined
within the Netherlands. Gaining a complete understanding of climate change in the Netherlands is
necessary to understand how climate justice can be achieved, the aim of this thesis. To be more
specific, the research is an instrumental case study, as it focuses on a particular case, the
Netherlands, to get more insights into climate change (Crowe, 2011; Heale, 2018).

This thesis focuses on the Netherlands for multiple reasons. First of all, because of its
location, the Netherlands is vulnerable to climate change, as almost one-third of the country is
below sea level. With rising sea levels and an increasing prevalence of storms and precipitation as
a consequence of climate change, the Netherlands is very vulnerable (De Graaf, 2009; Dorland,
1999; Van Koningsveld, 2008).

13
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Secondly, the Netherlands is a ‘typical case’ for other western European countries. A
typical case is representative of other, similar countries and the findings can thus be applied to
other countries as well (Seawright, 2008). The Netherlands is a typical case for its neighbouring
countries Belgium, Germany, Luxembourg and Denmark. The Netherlands is similar to these
countries based on the Country Similarity Index, an index of country similarity that compares
demographics, culture, politics, infrastructure and geography (Objective Lists, n.d.). The
methodology of this research can be replicated for other European countries, to identify what
groups suffer most in those countries. Also, this research raises the need for more data, which is
not yet available. This research can raise more awareness about this issue within the EU, and gives

the opportunity to achieve their goals to promote the well-being of the citizens and equality.
3.2 Mixed methodology

The answer to the research question is given by the means of a mixed methodology. This thesis is
largely an integrative review, in which past empirical and theoretical literature are summarised to
gain a more comprehensive understanding. An integrative review provides the possibility to build
and improve science, research, practice and policy initiatives (Whittemore, 2005). For case studies,
it is common to combine sources, using both quantitative and qualitative data to triangulate the
information. This combination makes it possible to get a more in-depth understanding of the
specific case in the Netherlands. Also, using multiple data sources increases the internal validity of
the research (Crowe, 2011).

The original idea of this thesis was to do quantitative research by examining this topic
empirically. However, when searching for adequate data for this thesis, it appeared that relatively
no adequate data exists for this topic. Data on the societal consequences of climate change is neither
for the Netherlands, nor for the EU available. Without the data to run regressions, it became
impossible to use econometrics for this research. The limited availability of data emphasises the
need for an exploratory study and could also be the reason for the gaps in the literature on the
societal consequences of climate change. Moreover, as the demand for research on climate change
and its consequences increases, the significance of such data becomes larger (Klingelhdfer, 2020).
This thesis lays the groundwork for this underexamined field of climate change and its

consequences in the Netherlands.
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The qualitative part of the thesis is a literature review, in which existing information on the
topic is collected, reviewed and lastly, synthesised. Reviewing the literature is relevant as new
literature and theories are produced regularly which complicates keeping up with the research area
(Snyder, 2019). An overview of the literature clearly shows what is yet known on the consequences
of climate change in the Netherlands. Additionally, a literature research provides the researcher the
opportunity to establish a firm foundation for improving knowledge and generating theory
development. A new research area, such as this, benefits from these possibilities (Webster, 2002).

A combination of quantitative data and literature then shows what groups of the population
are equipped to deal with these threats. This is examined by crossing data on the effects of climate
change, in which regions these are present, what is needed to cope with those effects and who is
able to cope and who is not. Lastly, an overview of the existing policies to mitigate climate change
in the Netherlands is given. These policies will be analysed to see how they are affecting different
groups of the population.

A graphical representation of this thesis is given in Figure 1, which shows the contents of
the remaining chapters. First, floods, heat and living conditions are identified as consequences of
climate change within the Netherlands. Thereafter, the regions that are most prone to these effects
are analysed. In the following chapter, the demographic characteristics that are vulnerable to the
effects of climate change are identified. The last step to achieve climate justice is to analyse the

current policies to mitigate climate change, which is followed by the last chapter in which the

Climate Change
Identification of consequences

___________________________________

research question is answered.

Living
conditions

Identification of prone

regions Identification of characteristics of

prone groups

ENE3E3EX

Analysis of climate

mitigation policies

Achieving climate justice

FIGURE 1: GRAPHICAL REPRESENTATION OF THIS THESIS
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3.3 Data

This section explains what types of data are used to answer the research question. All these
categories reflect part of a sub-question and the answers to these sub-questions lead to the answer

of the main research question. All data used in this thesis considers secondary data.

3.3.1 Climate change in the Netherlands
First, literature, government reports and documents from the KNMI show what consequences of
climate change are visible within the Netherlands (Rijksoverheid, n.d.-c). These can either be
natural hazards arising through global warming or indirect effects affecting the population’s living
conditions. Afterwards, an additional literature review shows what resources are necessary to cope

with these consequences, such as insurance or income.

3.3.2 Geographical inequalities
Distributive justice is concerned with different aspects of inequalities, both the social and economic
aspect as the spatial aspect. The spatial aspect considers the region, such as rural and urban, coast
or hinterland (Walker, 2011). This section describes the data that is used to show what areas of the
Netherlands are directly impacted by the consequences of climate change. The KNMI forecasts
and monitors the weather, climate, air quality and seismic activity. The KNMI also conducts
research and collects information regarding meteorology and climate (KNMI, n.d.).

Through their research and information centre, the KNMI has a rich record of past weather
conditions, such as temperature and precipitation. Based on this data, the KNMI has generated
maps that show temperature or precipitation records per region in the Netherlands (Ligtvoet, 2013).
These maps are used to identify in what regions the temperatures are highest in case of a heatwave,
which regions are below sea level and which regions are most prone to floods. These maps thus

give an overview of vulnerable regions to particular weather conditions.

3.3.3 Socioeconomic inequalities
Based on data from the KNMI, projections make clear which regions of the Netherlands feel the
consequences of climate change more than other regions. To identify what groups of the population
live in the most vulnerable regions to climate change, maps that show the dispersion of

demographic characteristics are also used.
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First, a literature review is conducted to determine what groups have been identified as
vulnerable to the consequences of climate change. Data from the CBS is used to identify how
characteristics of certain demographic variables, as age, sex, migration background or income level
are distributed within the Netherlands. This is shown in maps of the Netherlands and compares
these variables across regions. These maps, showing the dispersion of demographic characteristics,
are compared to the maps mentioned in the previous paragraph.

Thereafter, the demographic characteristics are combined with the data on what is needed
for people to cope with climate change, such as insurance, income or savings. Then, per group of
the population an analysis is done into whether these groups have the means to cope with the

consequences of climate change or whether they do not.

3.3.4 Climate mitigation policies

The Dutch government, in cooperation with other countries, has implemented multiple policies to
mitigate climate change and to adapt to the consequences of climate change (Rijksoverheid, 2019).
The prime objective of these policies is to mitigate climate change, however the policies may also
have other effects on the population. The distributional impacts of climate mitigation policies can
either be deteriorating or improving the inequalities between vulnerable and less-vulnerable groups
(Ohlendorf, 2018). This chapter thus connects Dutch climate mitigation policies to inequalities
within the Dutch population. It is examined whether these policies consider the current inequalities
within the population and whether the policies may add further inequalities. By doing so, the
environmental justice concept is tested in the context of Dutch climate mitigation policies.

To analyse this, first an overview of the current climate mitigation policies in the
Netherlands is composed, based on governmental documents. Thereafter, the consequences of
these policies are analysed based on news articles, reports and governmental documents such as
debates. Analysing the consequences shows the different effects these policies may have on
different groups of the population. This analysis provides the opportunity to draw conclusions on
whether the consequences of the mitigation policies are shared evenly or whether they are harming
some individuals more than others. When this becomes clear, an estimation can be made on whether

the policies are deteriorating or improving current inequality in the Netherlands.
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4. Climate change in the Netherlands

The United Nations defines climate change as shifts in temperatures and weather patterns in the
long term. These shifts can be natural, as the solar cycle varies through time, however, since two
decades, rather than being natural, it is human activities that cause climate change. Driving a car
or heating a building burns fossil fuels, like coal, oil and gas, and these emit greenhouse gases.
Carbon dioxide and methane are examples of such greenhouse gases. These greenhouse gases wrap
around our earth, trap the sun’s heat and through this, the global temperature on earth rises. The
usage of gas and electricity, the industry, buildings and the transport and agricultural sectors are
among the main emitters of these greenhouse gases (United Nations, n.d.-b).

Within the Netherlands, the effects of climate change can be observed already. Intense
precipitation, through climate change, creates a higher risk of floods, declining quality of surface
water and declining biodiversity (Rijksoverheid, n.d.-c). Some view rising temperatures in the
Netherlands as positive, because summers have never been so sunny (NOS, 2020). Albeit, globally
the average temperature has increased by one degree, and in the Netherlands by 1.7 degrees, and
these increases are generally harmful. Climate change leads to more extreme weather events, of
which floods are especially dangerous to the Netherlands, because a large part of the Netherlands
is located below sea level (Rijksoverheid, n.d.-c). It is expected that the climate continues changing,
and consequently its effects will deteriorate in the future. Climate change in the Netherlands
strongly correlates to extreme weather events such as droughts, storms and floods (Ligtvoet, 2013).

This chapter looks at the impacts of climate change on the Netherlands. The first two
sections dive into the direct effects of climate change, such as natural hazards, how these arise,
what the consequences of these are and how to cope with these consequences. The last two sections

analyse the indirect consequences of climate change, the impact on living conditions and health.
4.1 Floods

The most pressing consequences of climate change within the Netherlands are rising sea levels,
extreme weather events (e.g. heatwaves, storms), increased risk of floods, more intense
precipitation, more droughts and the arrival of insects causing illnesses such as the oak

processionary caterpillar (Milieu Centraal, n.d.).
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4.1.1 Rising sea levels, storms and precipitation causing floods

Almost one-third of the Netherlands is currently located below average sea level and another third
needs protection against flooding by rivers when precipitation is high. Low-lying countries, such
as the Netherlands, are extremely vulnerable to extreme weather events such as storms and heavy
precipitation. Therefore, the country has made great investments to protect their citizens against
floods, a way of doing that is by building dikes (Van Koningsveld, 2008). Figure 2 shows what

part of the country is below sea level, and thus has an increased risk of floods.

Flood-prone areas in the Netherlands

Below sea level——
26%

Above sea level
33%

FIGURE 2: AREAS BENEATH SEA LEVEL, FROM FLOOD RISKS BY PBL, N.D., RETRIEVED FROM
HTTPS://THEMASITES.PBL.NL/O/FLOOD-RISKS/

According to the KNMI, the velocity at which the sea level rises at the Dutch coast has
increased drastically over the last decade. The current sea level rise is approximately three
millimetres per year, which is 1.5 times as fast as the average increase in the previous decade. The
sea level is rising because ice caps are melting, as a result of increasing amounts of greenhouse
gases in the atmosphere, and the melted ice caps add to the water in the oceans. In the coming
years, it is expected that the rate at which the sea level rises, will continue to increase even further.
Based on this expectation, the KNMI assumes that the sea level will rise 30 to 110 centimetres in
the coming 80 years (KNMI, 2022). The technical university of Delft found that the rising sea level
and increased occurrence of heavy precipitation can double the chances of floods. These floods can
have detrimental effects, both in terms of human lives as in damage costs for citizens and the Dutch
state (Klijn, 2007).

The Netherlands and other countries in Northwestern Europe, are occasionally hit by
storms. These storms leave terrible economic losses to the Dutch population, as a single storm
could cause up to 6.7 billion euros’ worth of damage (Dorland, 1999). Costs resulting from storms
are associated with more than half of the economic losses arising from natural hazards in Europe,

storms are therefore the most costly natural hazards within Europe (Ulbrich, 2013).
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In the summer of 2014, the Netherlands was ravaged by a number of thunderstorms which
resulted in precipitation of more than 130mm in just a few hours. This heavy rainfall eventually
led to flooding, causing 10 million euros of property damage. Although heavy precipitation is often
not associated with climate change, it actually results from climate change. Research has shown
that it is extremely likely that heavy rainfall events, such as the one in 2014, will occur more
frequently (Eden, 2018).

Increasing occurrence of extreme precipitation in combination with higher temperatures
have been found to increase the number of floods. Europe has seen multiple floods, causing costly
damages and also affecting the European population severely. Under the current trends of climate
change, it is expected that floods will occur more often, hence European countries should step up
their game to manage these hazards (Madsen, 2014; Rojas, 2013). Scientists and experts conducted
research on the heavy rainfall causing the floods in the Netherlands, Germany and Belgium in the
summer of 2021. They concluded that climate change, through human-induced activities, caused
the heavy rainfall. The research is based on observations, regional climate models and climate
models that directly simulate rainfall. The research also showed that climate change has intensified
rainfall in summers in western Europe. Lastly, the research showed that it is up to nine times more
likely that a similar hazard will happen again (Philip, 2021).

Research has found that climate change, besides global warming and intensification of
rainfall, will also increase the occurrence of slow-moving intense rainstorms. Slow-moving
rainstorms lead to extreme precipitation, which in turn has devastating impacts. The floods in the
summer of 2021 in Southern Netherlands, Belgium and Germany were a result of such storms, and

the consequences were disastrous (Kahraman, 2021).

4.1.2 Consequences of floods and how to cope
In the summer of 2021, Limburg, a province in the south of the Netherlands, was taken by surprise
when they experienced two days of extreme precipitation. In some areas, more than 150 millimetres
of rain fell, which is more than twice as much as usual in the whole month of July. This heavy
rainfall assembled in the Meuse, which eventually reached record-high discharges and resulted in
a flood (KNMI, 2021b).

Around 13,000 insurance claims came in as a consequence of the floods in Limburg last
year, the amount of total damage resulting from the floods is estimated around 1.8 billion euros.

The floods hit approximately 230,000 houses and 60,000 companies. The damage can be divided
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into physical damage and company outage, and these can be subdivided into monetary value and

non-monetary value. Table 1 shows an overview of the consequences of the floods.

Monetary value Non-monetary value

Physical damage Capital loss (houses, cars, Victims, stress, ecosystems,
buildings, factories, inventory) | pollution, monuments, cultural

and cleaning costs losses

Company outage Loss from production Social disturbance, emotional
stagnation, income losses and damage, nuisance from

infrastructure disruption infrastructure disruption

TABLE 1: DAMAGE FROM FLOODS FROM HOOGWATER 2021 FEITEN EN CIJFERS, BY EXPERTISE
NETWERK WATERVEILIGHEID, 2021, p. 57

Damage resulting from highwaters can partially be compensated through a household
insurance (in Dutch: inboedelverzekering). This insurance is not mandatory within the Netherlands,
and thus not everyone in the Dutch population has one. Also, this insurance did not cover all the
costs that arose from the floods in Limburg, households still had to carry some of the costs
themselves. For instance, in the case of heavy rainfall, damage to and in your house is covered by
the insurance, but when rainfall causes rivers to flood, the damage is often not covered in the
insurance (ENW, 2021; Jansen, 2021).

In case of extreme hazards, the Dutch government can officially declare it a ‘disaster” and
launch the Law for reimbursements for damage through disasters (Wts). The Wts compensates
material damage which is neither insurable, nor avoidable or recoverable. The reimbursement is
only valid for damage to one’s house or car and not to one’s garden, motorcycle, bike or scooter.
It also is an addition to one’s insurance, and thus does not cover the costs in case one does not have
an insurance, and lastly, it is a reimbursement and thus does not cover all costs. Damage to both
furniture and houses, trailers and house boasts, is only covered for 90 per cent, and damage to
furniture with a maximum of 32,400 euros. The government covers only 65 per cent of clearance
costs and evacuation costs are only covered until 597 euros. The Wts is only applicable for people
whose costs, excluding evacuation costs and damage to cars, are higher than 667 euros
(Rijksoverheid, 2021).

A substantial body of literature has shown how extreme weather events affect the mental

health of victims of these events. Experiencing extreme weather increases anxiety rates, mood
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disorders, sleep disruption, stress and causes symptoms of post-traumatic stress disorders. Whether
these consequences occur, and to what extent, depend on the magnitude of the event, exposure to
death or injury. In Europe, floods have been found to induce psychological stress, which sometimes
results in mild depression (Watkiss, 2012). Later in this chapter, in 84.4 it will be explained what

is necessary to cope with mental health issues.
4.2 Heatwaves and droughts

Contrary to extreme precipitation, storms and floods, are droughts and heatwaves. Although the
hazards are completely opposing, all mentioned hazards occur more frequently because of climate
change (Schreuder, 2022). A period is defined as a drought when more water evaporates than rain
falls and consequently, a shortage of water arises. These have occurred in summers in the
Netherlands over the past years and were characterised by high temperatures and very little rainfall
(KNMI, 2021a).

Up until recently, heatwaves were not so frequent in the Netherlands, so the population was
not prepared in July, 2018 when 13 subsequent days recorded at least 25 degrees. A period is
defined as a heatwave when for at least five subsequent days in the Netherlands at least 25 degrees
is measured, of which three days are ‘tropical’, which means warmer than 30 degrees. In both 2018
and 2019 heatwaves were recorded twice in the Netherlands, something new to the Dutch
population (KNMI, n.d.-b).

Studies have shown that European droughts and heatwaves because of climate change will
not only occur more often, they will also become more severe. Besides being detrimental to society,
droughts and heatwaves have other negative side-effects. For instance, hot temperatures increase
soil drying, which in turn contributes to the warming of the atmosphere as less water is absorbed.
Hot temperatures thus arise from global warming and also increase global warming (Teuling,
2018).
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4.2.1 Consequences of heatwaves and how to cope: health

Heatwaves have a variety of impacts on the Dutch population by drastically affecting their health.
Heatwaves can lead to respiratory problems and strokes, sometimes causing death. These health
issues are caused or deteriorated by dehydration, viral and bacterial infections, side-effects of air
pollution, medication or psychological issues. Also, the heat can disrupt sleep and this negatively
affects health as well (Huizinga, 2019). The heatwaves in 2018 and 2019 took their toll on more
lives than the same weeks in other years (CBS, 2019). Rising temperatures have also been found
to increase aggressive and criminal behaviour, which could increase physical assaults and
homicides. Exposure to prolonged periods of droughts can increase psychosocial distress, anxiety,
depression and increasing incidence of suicide. Heatwaves may thus also affect people’s mental
health (Trombley, 2017).

The Red Cross Netherlands has compiled a list of necessities to handle heatwaves. First and
foremost, it is important to stay hydrated by drinking enough water and to eat savoury foods. This
is necessary to compensate for the sweat that you lose during a heatwave. It is thus necessary for
households to have access to clean drinking water. One should ensure being in a cooled area, for
instance by using sun blinds, an air conditioner or fan. Furthermore, one should avoid exercising
or carrying out physically heavy work during the day. These cautions should be taken to ensure

that the body’s heat does not elevate too much (Rode Kruis, n.d.).

4.2.2 Consequences of heatwaves and how to cope: agriculture

Accompanying these heatwaves, the agricultural sector faced enormous droughts throughout the
summer. Within the agricultural sector, a period is defined as a drought when the soil moisture falls
below a certain threshold. Soil moisture reflects how much water is present in the soil, and thus
determines how suitable that piece of land is for growing crops. Without enough moisture in the
soil, crops cannot grow (Sutanto, 2020).

Heatwaves thus not only affect the population directly by resulting in unprecedented death
tolls, but also indirectly, by affecting agriculture. Research has shown that droughts reduce the
production of all crops, such as cereals, fruit and potatoes (Musolino, 2018; Salvador, 2020). As
with all prices, food prices are affected by factors that either influence the demand or the supply
side of the product. Some factors carry a heavier influence on food prices than other factors. These

costs can either be associated with machinery or water at the supply side or consumer trends or
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preferences on the demand side (Bradbear, 2013). Access to food is largely connected to income,
capabilities and rights. Increases in temperature have been shown to reduce the corn, wheat, rice
and other crop yields. Climate change thus affects the availability of food, which increases the
prices of food and complicates access to food for some groups of the population, who for instance
have lower income or no savings to cope with these sudden increases (Brown, 2008; Wheeler,
2013).

The food system has far-ranging consequences on the economy, the environment and the
population. It affects the population through social welfare, food security and human health. Food
security implies that people have physical and economic access to sufficient, safe and nutritious
food so that they can meet their dietary needs and food preferences. Food insecurity implies not
having access to food, which has significant health implications and may lead to morbidity and
premature death from chronic health conditions because of undernutrition or eating unhealthy food
(Bradbear, 2013). As has been mentioned in the previous section, households thus must spend more
money to afford the rising prices of food (Max Vandaag, 2022).

Within the Netherlands it is expected that specifically temperature increases, changing rain
patterns and more extreme weather events directly and indirectly affect food production. Since
climate change leads to an increase in the prices of basic resources such as land and water, it can
also affect the production and thereby the price of food. A changing climate can also cause fertile
land and water to become more scarce. However, the impact of climate change on food prices
depends on the degree to which the climate changes. It has been found that droughts, through
climate change, are significantly and strongly linked to food insecurity (Bradbear, 2013; Sutanto,
2020; Zantinge, 2017).

Farmers also need to cope with the effects of climate change, particularly with extreme
weather events such as storms, droughts and extreme precipitation. In order to do so, they should
adjust their operations by, for instance, sprinkling in case of droughts. Also, farmers should invest
in nets to protect against hail damage, or take insurance against storm and hail damage (Verhagen,
2018). These investments, both in products as well as in insurance, require farmers to have money
for this, either from income or from their savings accounts. How climate change affects the
agricultural sector is highly dependent on the type of crop and the type of land, as not all crops and
land are impacted the same by the effects of climate change. Different types of farmers can thus

either benefit or get harmed by the effects of climate change (Geijzendorffer; Smidt, 2011).
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4.2.3 Consequences of heatwaves and how to cope: rising energy prices

Whereas most people associate global warming with increasing temperatures and hot summers,
relatively few people also know that heavy rainfall and extremely cold winters are also an effect of
global warming (Nicholls, 2012). These extremes became painfully clear in the summer of 2021,
when Belgium, the Netherlands and Germany experienced deadly floods but Greece, Turkiye and
Italy faced wildfires as a consequence of immensely high temperatures (Dewan, 2021).

To cope with these extreme temperatures, demand for air conditioning increases in summer
and demand for heating systems increases in winter. Through the mechanism of climate change
and extreme weather, demand and prices for energy services increase tremendously as well. In the
Netherlands for instance, expenditure on energy increased by 15 per cent from 2012 to 2015
(Haffner, 2015). For both gas and electricity, prices increased in the period between 2018 and 2020.
In January, 2022, energy prices increased by 86 per cent compared to January 2021 (CBS, 2022a).
Based on both, the observations of the past years and as on an estimation of the rate of gas and
electricity prices, a further increase of energy prices up to 2030 is expected (Van Polen, 2021).

Related to these rising prices is energy poverty, which is defined as: ‘‘the inability of a
household to secure a socially and materially required level of energy services in the home’’
(Oliveras, 2021, p. 2007). Affording energy costs is recognised as a human right, as energy for
cooking, lighting, washing and achieving thermal comfort are essential to adequate housing (De
Schutter, 2014). When energy costs are too high, this affects the capacity of the household to cover
their other expenses. When households are too ‘energy poor’, they might be forced to consume less
energy than they desire, which may affect their physical health, mental health and their well-being.
Within the Netherlands, approximately 550,000 households are considered ‘energy poor’, which is
seven per cent of all households (European Commission, n.d.; Mulder, 2021).

For households to cope with these rising energy prices, money is needed to afford the higher
energy bills. For such unexpected expenses, households usually rely on their savings accounts to
finance these costs. The same holds for increases in food prices, which are expected to occur

simultaneously in the event of a heatwave.
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4.3 Climate change and labour market

Besides the direct effects that can be felt from climate change, also indirect effects arise because
of climate change. This section dives into what the effects of climate change on the labour market
and food prices are, as these may affect people’s living conditions.

Relatively little research has been conducted on how climate change affects employment
within the EU. In a report by Triple E Consulting, it is estimated that potentially 410,000 jobs will
be lost by 2050. This estimation is based on the sectors that are hit hardest economically because
of the consequences of climate change. The estimation also takes into account how these
consequences can spill over to the entire economy. Furthermore, the estimation includes the general
productivity loss due to heatwaves caused by climate change. Besides the obvious sectors affected
by climate change such as agriculture, forestry and tourism, Triple E also expects huge job losses
in e.g. IT, production and the recreation sector. These occur because of negative spillover effects
in some industries, and intersectoral relations (Rademaekers, 2014).

Within the US, the various impacts of climate change hazards on the labour market have
been examined. Hurricanes and heatwaves positively affect employment and wages, whereas
floods and storms negatively affect employment and wages (Fouzia, 2020). On a European level,
Kleynveld Peat Marwick Goerdeler (KPMG) identified six sectors in which the perceived level of
risk is relatively high: transport, tourism, aviation, health care, finance and oil and gas. Within these
sectors, a combination of low-skilled and high-skilled jobs can be affected because of climate
change, however no definite numbers are concluded (Medhurst, 2009).

Climate change has conflicting effects on the labour market, as it creates jobs in some
sectors but causes job losses in others (Rijksoverheid, n.d.-b). When one loses their job, it is
important to have some money in a savings account, as it is not ensured that a new job will be
found right away. Also, with job openings in other sectors than you were educated for, it is helpful
to have a savings account to retrain yourself in other sectors. Relatively little is known about who
has the opportunity to receive training to get another job within the Netherlands. For Spain,
Germany, France, the United Kingdom, Italy and Portugal, however, this has been examined.
Albert (2010) found that especially high-educated, high-skilled employees working non-manual
jobs and people working in large firms or certain service industries are more likely to engage in

training activities to keep up with the changing economy and labour market.
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Also, people working outside jobs are particularly vulnerable to heatwaves. Examples of
outside jobs are traffic wardens, transportation employees, construction workers, manufacturers,
employees in the agricultural sector and movers. Research has shown that exposure to extreme heat
combined with being physically active, elevates the body’s heat production. An elevated body
temperature can reduce endurance, vision and concentration, which leads to mistakes and injuries.
Besides being harmful to workers’ performance, it also hurts workers’ health, as heat exposure is
especially damaging to the heart and lungs, it can exacerbate diseases and increase the risk of death
(Kjellstrom, 2016).

4.4 Climate change and health

Over the years, evidence has shown that climate change affects human health in multiple ways. For
instance, climate change has increased the spread of infectious diseases. Additionally, heatwaves
have increased the number of deaths and it is expected that more people exposed to these will get
injured, fall ill or die. Lastly, it is expected that floods, storms, wildfires and droughts will injure
or kill people more often in the years to come (Martens, 2009).

Besides physical and monetary damage resulting from the effects of climate change, other
issues can arise through climate change. These issues are related to the health of the population
experiencing consequences of climate change and considers both physiological and mental health.
According to Palinkas (2020) climate change can also severely affect mental health. In the previous

sections, the effects of floods and heatwaves on this have been analysed already.

4.4.1 Existential threat of long-term changes

Insecurity about the future of the world and acknowledging climate change as an environmental
threat causes psychological distress and anxiety. Worrying about climate change influences the
interaction of people within communities and impacts mental well-being. A great surge in this trend
has been observed and the term ‘ecoanxiety’ has come into existence. This term encompasses all
fears that one has of their future and those of their children because of the consequences of climate
change on our earth. Suffering from ecoanxiety has been shown to induce stress, anxiety and
depression, all detrimental to our mental health (Clayton, 2017; Usher, 2019).
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4.4.2 Coping with climate change: health insurance

All Dutch adults are obliged to have basic health insurance when living in the Netherlands. The
government determines what costs are covered in this insurance and which are paid by the citizens.
An appointment at the general practitioner, for instance, is covered by the basic health insurance,
but additional examinations, such as a blood examination are at your own expenses. Also,
hospitalisation, medicines or seeing medical specialists are not covered. Citizens can choose the
amount of ‘own risk’, thus the amount you pay yourself, the minimum of which is 385 euros. All
costs above this level are covered by the insurance. The higher the amount of ‘own risk’, the lower
the insurance premium per month (Rijksoverheid, n.d.-f).

For citizens to cope with the physical harm arising from climate change, either additional
health insurance or savings are necessary to cover the expenses from hospitalisation. As for the
insurance for goods and houses, money and a savings account are necessary to cope with the issues
that arise from climate change. In order to cope with anxiety problems, mood disorders, stress and
symptoms of PTSD, access to psychologists is important to cope with certain threats. People
(should) ask for help from general practitioners who refer them to psychologists or psychiatrists,

depending on the severity (Thuisarts, n.d.).
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5. Vulnerable groups to climate change

The previous chapters showed how climate change is visible within the Netherlands and what is
needed to cope with the consequences of it. To close the climate gap, it should be uncovered what
groups are able to cope with these consequences and who are not.

In short, this chapter examines the vulnerability to the consequences of climate change of
different groups of the population. The groups that are analysed consider income, age, gender and
native or foreign background. These groups are examined as previous research has found these
characteristics to be vulnerable to the effects of climate change, and this thesis explores the
characteristics in the context of the Netherlands. The extent of vulnerability shows human welfare,
integrating environmental, social, economic and political exposure to multiple harmful events
(Bohle, 1994).

5.1 Storms, floods and precipitation

This paragraph shows the vulnerability of particular groups to extreme precipitation and a rising
sea level, which consequently results in increased chances of floods. The research by Lowe (2013)
examined what factors increase vulnerability to citizens’ health in the event of a flood in OECD
countries, among which the Netherlands. Women, elderly and children are most vulnerable to
suffer from psychological and physical health effects in the event of a flood. On the other hand,
men of the ages 10 to 29 are most vulnerable to dying from a flood because of their will to help
evacuate or take risks to help others. In the post-flood period, females, physically-ill, low-educated
and individuals with a low socioeconomic status are most vulnerable to psychological health
problems. The CBS has found that, especially non-western migrants, have a low socioeconomic
status within the Netherlands, both females and males (de Mooij, 2020).

Figure 3, from PBL (n.d.), shows what regions within the Netherlands are most vulnerable
to floods. The dark blue parts show the regions in the Netherlands that are located below sea level
(26 per cent) and the light blue parts are the areas above sea level (29 per cent). Both the dark blue
and the light blue parts are vulnerable to floods, but the dark blue parts are somewhat more
vulnerable. The white part represents the regions least vulnerable to floods. The purple and orange
lines are areas in which no dikes are present, and thus are also vulnerable in the event of a flood as

no dikes can stop the water.
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FIGURE 3: FLOOD-PRONE AREAS IN THE NETHERLANDS FROM CORRECTIE FORMULERING OVER
OVERSTROMINGSRISICO NEDERLAND IN IPCC-RAPPORT BY PBL, N.D., RETRIEVED FROM
HTTPS://WWW.PBL.NL/CORRECTIE-FORMULERING-OVER-OVERSTROMINGSRISICO

5.1.1 Geographical inequalities

The paragraphs in this sub-section show the geographical inequalities resulting from floods. Figure
3, inthe previous paragraph, is compared to other maps of the Netherlands, showing the distribution
of a range of demographic characteristics. These characteristics are analysed because previous

research showed that these characteristics show vulnerability to floods.

5.1.1.1 Income
Figure 4 and Figure 5 from CBS (n.d.-d) show the group of households in the lowest 40 per cent
of income (left), and the group of the 20 per cent group of households with the highest income

(right). Darker shades of blue represent higher percentages of the population.
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The largest share of the low-income households lives in the northern provinces, some live
on the coast in Zuid-Holland, and some in the south of Limburg. The high-income households are
mainly situated in the central and western parts of the Netherlands. However, although situated in
the western and central part of the Netherlands, Rotterdam and The Hague are also areas in which
the income is generally low. Comparing these maps altogether, floods are most likely to occur in
areas where households have the highest income and less likely in the areas where households have
the lowest income. This is except for Rotterdam and The Hague, which are both situated in flood-
prone areas and also have relatively a lot of low-income households living in the area. It is thus
high-income households that live in parts of the country which are more prone to floods. Due to
their high-incomes, it might be that they are better equipped to deal with the consequences of
floods. This will be elaborated on in 85.1.2.

5.1.1.2 Migrants
Figure 6 and Figure 7, retrieved from CBS (n.d.-a), show the population with a migration

background (left) and with a non-western (n-w) migration background (right).
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Figure 6: Population with a migration FIGURE 7: POPULATION WITH A NON-WESTERN
background (in %) by CBS, n.d. Retrieved from MIGRATION BACKGROUND (IN %) BY CBS, N.D.

https://www.cbs.nl/nl-nl/dossier/dossier-asiel-migratie- RETRIEVED FROM HTTPS://WWW.CBS.NL/NL-

en-integratie/hoeveel-mensen-met-een- NL/DOSSIER/DOSSIER-ASIEL-MIGRATIE-EN-INTEGRATIE/HOEVEEL-

migratieachtergrond-wonen-in-nederland- MENSEN-MET-EEN-MIGRATIEACHTERGROND-WONEN-IN-
NEDERLAND-
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Comparing these maps to the map which shows the vulnerable areas to floods allows for analysing
the vulnerability of (non-western) migrants to floods. The largest share of migrants live in Zuid-
Holland, Noord-Holland and some in the Southern provinces. Non-western migrants are most
present in Zuid-Holland in the coastal areas, and Rotterdam and Noord-Holland, specifically in
Amsterdam. A large share of non-western migrants also lives in Flevoland. The share of migrants
in the southern provinces are mainly migrants with a western background. The provinces Zuid-
Holland and Flevoland are prone to floods, which makes migrants and non-western migrants
particularly vulnerable to floods. The areas in the north are also prone to floods, however no
significant share of migrants live in those areas. As non-western migrants are often characterised
with a low socioeconomic status (de Mooij, 2020), it is likely that they are more vulnerable to

floods.
5.1.1.3 Gender

Figure 8, from (CBS, n.d.-b), shows the amount of men living in an area per 100 women. In the
pink regions, women are overrepresented, in the blue regions the men are overrepresented and in

the grey areas the division is more or less equal.
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FIGURE 8: DISTRIBUTION OF MEN AND WOMEN WITHIN THE NETHERLANDS FROM MANNEN EN
VROUWEN BY CBS, N.D. RETRIEVED FROM HTTPS://WWW.CBS.NL/NL-NL/VISUALISATIES/DASHBOARD-
BEVOLKING/MANNEN-EN-VROUWEN
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Comparing this map to the map showing the flood-prone areas, it is mainly women who
live in the areas prone to floods. Women are overly represented in the ‘Randstad’, the four big
cities in the western provinces: Rotterdam, Den Haag, Utrecht and Amsterdam (Encyclo, n.d.) and
is also the region most prone to floods. In the northern provinces, also a flood-prone region, the
ratio of men to women is equal, which means that, taken altogether, women live in more regions

with a high risk of floods.
5.1.1.4 Age

Figure 9, retrieved from CBS (n.d.-c), shows the distribution of the elderly population within the
Netherlands. This is shown by indicating the amount of people older than 65 per region, where the

darker green areas reflect a larger share of elderly.

Ouderen per gemeente
Minder dan 14% 14%tot18% WM 18%tot22% HEEE 22%tot26% NN 26% of meer

FIGURE 9: DISTRIBUTION OF ELDERLY WITHIN THE NETHERLANDS, FROM OUDEREN BY CBS,
N.D., RETRIEVED FROM HTTPS://WWW.CBS.NL/NL-NL/VISUALISATIES/DASHBOARD-
BEVOLKING/LEEFTIJD/OUDEREN

Comparing this map to the map showing vulnerability to floods, it appears that both young
and old people live in regions that are vulnerable to floods. In general, young people live in western

regions, such as the Randstad, which are prone to floods. In the northern regions, the population
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consists of generally older people and the northern regions are also the regions more vulnerable to
floods. So all age groups, ranging from youngsters to elderly are vulnerable to floods based on the

region they live in.

5.1.2 Socioeconomic inequalities
The previous paragraphs have shown the geographical inequalities in vulnerability to floods. The
paragraphs in this section show how socioeconomic inequalities within the population are affected

by floods.

5.1.2.1 Coping with floods: income

Based on the maps that show the demographics of the Dutch population per income, nationality,
gender and age, it is especially high-income households, western and non-western migrants,
women and people of all age groups who are vulnerable to floods because of their location. The
regions in which they live, such as the Randstad and the northern provinces, are the regions that
are most prone to floods. Non-western migrants often have a lower income than the average Dutch
household. For this group of the population it is thus especially hard to cope with floods, because
they may not have the financial resources to pay for costs resulting from floods (CBS, 2021; Hoff,
2019).

According to the CBS (2022b), youngsters up to 25 years earn on average 13,000 euros per
year, which is the lowest of all age groups. Thereafter it is the oldest age group, of 75 years and
older, who earn on average 24,500 euros per year. This indicates that both the youngest and oldest
part of the population have the lowest income on average and are also the ones most vulnerable to
floods. This makes them, together with non-western migrants, the most vulnerable groups to floods

by living in flood-prone areas and having fewer financial resources to cope with possible floods.

5.1.2.2 Coping with floods: insurance

Integrating the necessities to cope with climate change into the analysis gives a broader view of
the groups vulnerable to floods. As analysed in the previous section, victims from floods especially
need insurance to cover the costs of damage to their houses. Although almost everyone has this
insurance within the Netherlands, the percentage of insured households is lower for low-income
households. Table 2, based on Verzekeraars (2016), shows the percentages of insured households

in 2014. Low-income households are often households with a non-western migration background
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or one-parent households. These households are in general less insured than high-income

households, which makes them more vulnerable to floods.

TABLE 2: PERCENTAGE OF INSURANCE PER TYPE OF HOUSEHOLD

Type of households Percentage of population insured
Low-income households 86.3%
Upper-low income households 95.8%
Middle-income households 96.6%
Upper-middle income households 97.5%
High-income households 97.3%
Upper-high income households 98.7%
Single-parent household 85.6%

Note. From the author, based on Verzekerd van Cijfers by Verbond van Verzekeraars, 2016, p. 21

5.2 Heatwaves

Although the risks of heatwaves are dangerous to the entire population, several factors are
identified that make some people more vulnerable to heatwaves. These factors are living alone,
being socially isolated, not having air conditioning and living in top-floor apartments (Kovats,
2006). These factors are found for the American population, however the Red Cross Netherlands
has identified similar vulnerable groups. Particularly vulnerable in the Dutch population are
elderly, young children, obese people, chronically ill people, socially isolated people, homeless
people, drug or alcohol addicts and outside workers (Rode Kruis, n.d.).

As in the previous section, the maps shown below are compared to maps of the Netherlands
which show the distribution of demographic characteristics. Figure 10 and Figure 11, retrieved
from KNMI (n.d.-a) and Lankamp (2019) show the maximum measured temperatures of the 2018
and 2019 heatwaves in the Netherlands. These maps show that the temperature in the southern

provinces are considerably higher than in the rest of the country.
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FIGURE 11: MAXIMUM TEMPERATURE JULY 2018 FIGURE 10: MAXIMUM TEMPERATURE

FROM CODE ORANJE VOOR EXTREME HITTE BY AUGUST 2019, FROM DERDE REGIONALE
KNMI, 2018. RETRIEVED FROM HITTEGOLF DIT JAAR BY LANKAMP, 2019.
HTTPS://WWW.KNMI.NL/KENNIS-EN- RETRIEVED FROM
DATACENTRUM/ACHTERGROND/CODE-ORANJE- HTTPS://WWW.WEERPLAZA.NL/WEERINHETNIEUWS/DER

DE-REGIONALE-HITTEGOLF-DIT-JAAR/5527/
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5.2.1 Geographical inequalities

The paragraphs in this sub-section will show the geographical inequalities resulting from
heatwaves. The map in the previous section will be compared to other maps of the Netherlands,
showing the distribution of a range of demographic characteristics. These characteristics are chosen

based on research which showed the vulnerability demographic characteristics to heatwaves.

5.2.1.1 Income
The maps showing the temperatures in the event of a heatwave are compared with the maps from
CBS (n.d.-d), that show the group of households in the lowest 40 per cent of income (left side) and
the group of the 20 per cent group of households with the highest income. These maps, Figure 4
and Figure 5, can be found in the previous paragraph.

Comparing these maps, temperatures are higher in regions where both high- and low-
income households live, and thus both poor and rich households suffer from heatwaves. Hence, no
correlation can be observed between regional vulnerability to heatwaves and income level. For

high-income households, it may be easier to cope with heatwaves, which will be elaborated on in

§5.2.5.
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5.2.1.2 Migrants

Figure 6 and Figure 7, retrieved from CBS (n.d.-a), show that a large share of migrants live in
regions where temperatures are higher in the event of heatwaves. Most migrants live in the western
and middle provinces of the Netherlands, which are also the provinces in which temperatures are
higher in case of a heatwave. No particular distinction can be made between non-western and
western migrants, as neither of the groups are overly represented in areas where temperatures are

highest.

5.2.1.3 Gender

Figure 8 shows the distribution of men and women within the Netherlands. This map shows that
generally both sexes live in the provinces with high temperatures in the 2018 and 2019 heatwaves.
More women live in the western and middle provinces, where temperatures are high, but more men

live in the southern provinces, where temperatures are also high in case of heatwaves.

5.2.1.4 Age

Figure 9 shows a clear distinction of the regional vulnerability to heatwaves for different age
groups. The elderly are generally living in the northern and southern provinces of the Netherlands,
and the Southern provinces are the regions suffering most from high temperatures. Because of their
health, the elderly are already identified as one of the most vulnerable groups to heatwaves, for

instance because of the medicines they use or the increased risk of dehydration (Rode Kruis, n.d.)

5.2.2 Socioeconomic inequalities
The previous paragraphs have shown the geographical inequalities in vulnerability to heatwaves.
The paragraphs in this section show how socioeconomic inequalities within the population are

affected by heatwaves.

5.2.2.1 Occupation

According to a report of the UWV, the Dutch Employee Insurance Agency, jobs where employees
are most vulnerable to heatwaves are primarily carried out by low- and middle-educated individuals
or students as a side job. These jobs include e.g. traffic wardens, movers, gardeners (van der Aalst,
2017). Hence, individuals with a lower socio-economic status are more vulnerable to heatwaves as

they run a risk of getting overheated while doing their job and this is harmful to their health.
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5.2.2.2 Energy poverty
Another phenomenon related to heatwaves is energy poverty. Energy poverty is a multi-
dimensional problem, and all dimensions should be included in the calculation to determine the
degree of energy poverty. These dimensions are the affordability of energy, energetic quality of the
house and having the possibility to make use of the energy transition. Based on research,
approximately seven per cent of the Dutch households are considered ‘energy poor’, which is
approximately 550,000 households. These households are low-income households and have either
high energy costs or a house with relatively low energetic quality. Another 250,000 households
(3.2 per cent) are low-income households that have both a bad qualitative energetic house and high
energy costs. Approximately 140,000 (1.8 per cent) other households consume less energy than
they prefer because of financial problems, hence they are considered ‘hidden energy poor’ (Mulder,
2021).

The Nibud, the Dutch knowledge and advisory centre for household finance, found that the
rises in energy prices are especially harmful to low-income households, those living off social
security payments, elderly living off their pensions and renters. They already have trouble making

ends meet, and the rising energy prices deteriorate their situation even further (Nibud, 2022).

5.2.2.3 Air conditioning

When a heatwave hits, one must have access to clean water to stay hydrated. Also, handling
heatwaves is easier when houses are equipped with blinds, air conditioning or fans. Air
conditioning or blinds are not affordable for all, also, fans and air conditioning use power which
increases the energy costs. Split air conditioning is the most popular in the Netherlands as it is more
efficient and less noisy than other types of air conditioning. These cost approximately 550 euros
per summer in energy costs, which does not include the installation costs which range from 1,600
to 3,000 euros for a split air conditioning (Pure Energie, n.d.; Zoofy, 2022). Table 3 shows the
annual taxable income which defines whether households are low-, middle- or high-income
households. The annual taxable income for high-income households is twice as high as for low-
income households. In the most optimal cost estimation, the installation costs and energy costs for
an air conditioning are 2,150 euros altogether. For a low-income household, this amount is 6.2 per
cent of their annual income, whereas it is only 3.1 per cent for high-income households. However,
it has been found that low-income households spend all of their income and are even 20 per cent

short to cover their costs on an annual basis. Hence, for these households, it is thus likely that it is
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not feasible to install an air conditioning to get cooling during hot summers. High-income
households save approximately 29 per cent of their income, and thus have more resources to
purchase air conditioning (van den Brakel, 2019).

TABLE 3: INCOME PER HOUSEHOLD TYPE

Household type Annual taxable income
Low-income < 34,678 euros
Upper low-income >34,678 < 38,690 euros
Middle-income >38,690 < 44,360 euros
Upper middle-income >44,360 < 70,000 euros
High-income >70,000 euros

Note. From the author, based on Middeninkomens op de woningmarkt, by van Middelkoop and Schilder, 2017

Based on income and thereby their ability to afford air conditioning and rising gas prices,
low-income households and other low socioeconomic groups are more vulnerable to heatwaves, as
they may not have the financial equipment to deal with the heatwaves. Elderly are twice as
vulnerable to heatwaves because the effects of heat on their health are more detrimental to
youngsters and they live in areas where temperatures are highest in the event of a heatwave. Also,
elderly often live off their pension funds or live alone, however no data is available on whether

these are enough to cover rising energy prices or install an air conditioning.

5.2.3 Droughts

The previous paragraphs have shown how people in the agricultural sector are vulnerable to
heatwaves because of their outside jobs and the effects of heat on their health. However, the
agricultural sector is vulnerable in another dimension as well. The prolonged periods of droughts
affect the soil and the ability to grow crops (Sutanto, 2020). Figure 12 shows the vulnerability of
agricultural crops to the consequences of climate change. The red and orange areas are (highly)

vulnerable to climate change.
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FIGURE 12: VULNERABILITY OF CROPS TO CLIMATE CHANGE, FROM EFFECTEN
VAN KLIMAATVERANDERING OP LANDBOUW EN NATUUR BY BLOM,
PAULISSEN, VOS AND AGRICOLA, 2008

On the other hand, the KNMI has found that droughts are more severe inland than on the
coastal regions. This finding is supported by the amount of summer precipitation, which occurs
more often in the coastal area than inland areas. Changes in droughts thus also differ between the
coastal area and the inland. The KNMI has analysed these trends and found that increases in
temperature are the result of greenhouse gas emissions. For the inland regions of the Netherlands,
this thus means that climate change is increasing the chances of droughts (KNMI, 2020).

It is therefore likely to assume that farmers all across the country suffer from the
consequences that droughts have on their crop production. Farmers on the coast and in the north
suffer because their crops are more vulnerable to the consequences of climate change and the
provinces within the country suffer because they face more severe droughts. To cope with the
consequences of climate change, farmers need to invest to adjust their operations. Being able to
sprinkle the land in case of droughts, purchase nets against hail damage, or take additional
insurance all requires farmers to make investments (Verhagen, 2018). Farmers producing potatoes,
corn and grains are the most vulnerable to the consequences of droughts, as these crops are least
able to grow in dry periods (Blom, 2008). These farmers thus should invest more to cope with
production losses. When food production is scarce, their income decreases and the costs increase.
For farmers who have fewer financial resources to cope with these losses and investments, climate
change is a bigger burden for those with enough financial resources.

These droughts and declines in food productions lead to rises in the prices of food. Rising

food prices are specifically harmful to low-income families, who already struggle to make ends
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meet (CPB, 2022). Some households even live below the poverty line, which means that
households do not have enough resources to achieve a minimal consumption level. In 2020,
households live below the poverty line when they earn less than 13,247 euros per year. This
definition, however, is only based on income and inflation, but excludes poverty resulting from
high energy and housing costs. Over the last decade, the number of households living below the
poverty line has declined, but it is expected that this will increase again, as a result of the COVID-
19 pandemic. In 2020, 6.8 per cent of the households lived below the poverty line and it is expected
that this percentage will be the same in 2022 (Griffioen, 2021).

Within the Netherlands, a part of the population has insufficient physical and economical
access to the food they need, a phenomenon called food insecurity. This part of the population
either does not have enough money to purchase healthy food, or they skip meals because of
financial reasons. Low food security has been proven to be correlated to unhealthy eating habits.
Rising food prices are affecting people’s food security worldwide, as this declines their economic
access to food (The World Bank, 2022; van der Velde, 2021). The poor, who already suffer from

low food security, are thus expected to be harmed most by rising food prices.

5.3 Labour market

In this paragraph it becomes clear what individuals within the Dutch population are equipped to
deal with the consequences of climate change on the labour market. As mentioned in the previous
paragraphs, the tourism, transport, aviation, health care, financial and oil and gas sectors are
identified as high risk to the consequences of climate change. Table 4 shows the distribution of the
biggest population groups working in those sectors, excluding aviation as no data is available for
this sector, but including agriculture, as the previous section showed the vulnerability of the
agricultural sector. Concluding from this table, the sectors that are most vulnerable to climate
change are men-dominated, but no conclusion can be drawn for a specific age group. The entire
working age population is represented in the sectors most vulnerable to the consequences of climate

change.
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TABLE 4: DISTRIBUTION OF AGE AND SEX GROUPS REPRESENTED IN VULNERABLE SECTORS

Health care Agriculture Transport Finance Oil and gas
Sex W: 80.9% M: 66.7% M: 76.1% M: 56.8% M: 87.5%
Age >25<35 <25 >45<65 >45<55 >25<65

Note. From the author, based on CBS, n.d. https://www.cbs.nl/nl-nl/visualisaties/dashboard-arbeidsmarkt/banen-
werkgelegenheid/toelichtingen/werkgelegenheidsstructuur

In case of unemployment because of climate change, it is important to have a savings
account to cope with the loss of income. Research has shown that at least 75,000 households would
face problems three months after losing their job, by not being able to afford their monthly costs.
After six months this is the case for 100,000 households, even with unemployment aid in the form
of benefits. The most vulnerable households to job losses are low-income households, single-parent
households and youngsters. To prevent this and help these households, it is important to have
access to appropriate training to retrain them for other jobs when they lose their current job (Vlekke,
2020). As has been found by Albert (2010), especially people in high-skilled jobs and working in
big firms have access to appropriate training, which indicates that people from low-income

households have fewer access to this.
5.4 Physical and mental health

In general, all Dutch adults have basic health insurance, as this is mandatory by law. It is likely to
assume that lower-income households choose the cheapest health insurance, since they spend less
money on health costs then. This, however, is not supported by data as no data is available for this
topic. A cheaper insurance, however, covers only limited access to health care providers.
Hospitalisation, for instance, through climate change consequences, could then result in high costs
for the citizens themselves. Another way to save on health insurance costs is to increase the amount
of ‘own risk’, which decreases the insurance premium. This means that in case of hospitalisation,
the patient has to pay the amount of ‘own risk’ themselves until the health care insurer pays the
rest (Rijksoverheid, n.d.-f).

Another dimension is at play for the consequences of climate change on one’s mental
health. Particular groups of the population are namely extremely vulnerable to the negative effects

of climate change on their health. Research has shown that especially youngsters, people already
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struggling with mental illnesses, and those with a lower socioeconomic status are more likely to
have climate change affect their mental health (Cianconi, 2020).

The costs of going to a psychologist are only covered in the basic health insurance when
the general practitioner refers the patient to a psychologist. To cope with the consequences on
mental health, one must have spare money to afford the bills. In Table 3, an overview was given
on the income per type of household and this table will be used again to see how different types of
households are able to deal with the costs of seeing a psychologist or psychiatrist. On average, a
45 to 60 minute council with a psychologist costs 98 euros. The amount of councils necessary,
depends on the severity of the disorder, but range between two and seven councils for low and
moderate psychological disorders (Psycholoog Utrecht Oost, n.d.; Psyned, 2022). As mentioned in
85.2.5, low-income households already have trouble making ends meet and spend more than their
income. Of their income, low-income households spend approximately 10.4 per cent on health,
which indicates that they probably do not have the resources to pay for a psychologist. For high-
income households, who save approximately 29 per cent of their income, the costs of going to a

psychologist are covered more easily (van den Brakel, 2019).
5.5 Concluding remarks

Based on the observations and analyses conducted in the sections above, an overview of the most
vulnerable groups to climate change within the Netherlands can be compiled. The groups of the
population who live in the flood-prone regions are (non-western) migrants, women and high-
income households. Temperatures are generally higher in regions where elderly live, who, because
of their age and health, already are more vulnerable to heat. Both low- and high-income households
live in regions with high temperatures, but low-income households have fewer financial means to
protect themselves from heat. Droughts hit farmers all across the country, either through the
vulnerability of their crops or more intense droughts. Some crops however, are less able to handle
the consequences of droughts and thus do not grow well in dry periods. Not enough research has
been conducted to identify which sectors suffer job losses, but physically-heavy jobs are more
dangerous in heatwaves because of an increased risk of dehydration. These are also mainly the jobs
which are occupied by individuals with a lower socioeconomic status (van der Aalst, 2017). Table
5 shows whether one of the groups disproportionately suffers more than the other group. For

heatwaves, men and women suffer evenly, and thus neither of the sexes is included in the table.
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TABLE 5: CONCLUDING REMARKS ON VULNERABLE GROUPS

Floods Heatwaves Occupation Energy prices | Health
Geographically Women (n-w) migrants | X X X
vulnerable (n-w) migrants | Elderly

High-income Potato, grain,

households corn farmers
Socioeconomically | Low-income Low-income Low-income Low-income Low-income
vulnerable households: n- | households households households households

W migrants, | Migrants Single-parent

elderly, Elderly families

youngsters Poor farmers Youngsters

Note. From the author

These findings confirm the expectations of the research results, and are comparable to the findings
from similar studies into the US. Within the US it is also mainly the groups with a low
socioeconomic status that suffer harshest from the consequences of climate change. In the US, it is
mainly ethnic minorities and in particular the black community who suffers most from the
consequences of climate change. For these groups an extra layer of injustice is added, as they
primarily live in areas where air quality is worse or their drinking water is contaminated, which is
harmful to their health (Hansen, 2013; Shonkoff, 2011).
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6. Climate mitigation policies and the climate gap in the Netherlands

Now it has been uncovered how climate change affects the Dutch population, it is also necessary
to determine how climate mitigation policies affect the Dutch population. To do this, first the
current climate mitigation policies are introduced and analysed. This part shows whether policies
are solving or deteriorating current inequalities, hence focuses on distributive justice. The last
paragraph considers procedural justice, whether all groups are involved in the decision-making
process of climate mitigation policies.

The Dutch government has implemented the Klimaatakkoord, of which the most important
objective is to reduce carbon dioxide emissions by 2030 to almost half of what it was in 1990. In
2050, the emissions of carbon dioxide must be reduced by 95 per cent. To achieve this, measures
have been taken in five areas: built environment, mobility, industry, agriculture and land use and
electricity (Rijksoverheid, 2019). Some of these areas are analysed in this chapter. Researchers
have estimated that the implementation of climate mitigation policies can create thousands of jobs
in the Netherlands. Whereas jobs in some sectors will be lost, job openings will also arise. Albeit,
problematic about this is that those who will become unemployed are often not qualified for the
jobs that arise (van Til, 2021).

6.1 Built environment

In the Klimaatakkoord it has been determined that, by 2050, seven million houses and one million
buildings should stop using natural gas. District by district, houses will be preserved and these
adjustments are expected to be paid by citizens themselves, as preservation saves on energy costs
and the savings on these can be used to finance the costs. The Klimaatakkoord stimulates
homeowners to install solar panels or switch to green and sustainable energy. Housing corporations
are expected to take action to preserve rental houses themselves by cooperating with the tenants
(Rijksoverheid, 2019). Although the government provides a broad range of financial possibilities
for homeowners and tenants to preserve their homes, preservation is not financially possible for all
households. Therefore, households can additionally get a subsidy, loans to save on energy costs or
make use of funds provided by the government (Klimaatakkoord, n.d.).

House preservations shed another light on energy poverty, as being (financially) able to

enter the energy transition requires not being energy poor. Almost half (48 per cent) of the Dutch
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households live in a house that has lower energetic quality than they desire and cannot afford to
improve this. Half of this 48 per cent of households are renters and are therefore not authorised to
take these decisions themselves. The other half are homeowners who do not have the financial
capabilities to preserve their homes independently (Mulder, 2021). Since 2007, houses and
buildings within the Netherlands can be provided with an ‘energy label’. This label gives an
indication of the degree of energy efficiency of the building, and almost half (48 per cent) of Dutch
houses have such a label. The labels range from A to G, with A being most energy efficient and G
being least energy efficient. Figure 13 shows the percentages of houses with the different energy
labels within the Netherlands. The most common is energy label C, which approximately 28 per
cent of the houses have. Apartments are most energy efficient, as these are the houses with the
highest share of label A and B, together 42 per cent. Least energy efficient houses are detached
houses, which have a share of 32 per cent of labels E, F and G combined (Compendium voor de
Leefomgeving, 2020).

41 %

» @ A O m™m T oA

14,9 %

28,1 %

FIGURE 13: DISTRIBUTION OF ENERGY LABELS IN DUTCH HOUSES, FROM RIJKSOVERHEID, 2020,
RETRIEVED FROM HTTPS://WWW.CLO.NL/INDICATOREN.NLO556-ENERGIELABELS-WONINGEN

De Nederlandsche Bank (DNB) has analysed whether the subsidies and other financial
possibilities, provided by the government, are sufficient for households to afford the preservations
included in the Klimaatakkoord. They found that a large share of the population cannot afford these
preservations, especially homeowners with a low income. This group is hit hardest by the rising
energy costs, as their income is low, their houses are badly isolated, and they do not have the
financial resources to preserve their houses. On average it costs 24,000 euros to isolate a house and
get a heat pump, but one in five homeowners cannot afford these costs (Waterval, 2022).
Additionally, the loans provided by the government are less accessible to this group of low-income
homeowners. This is because the Nibud, together with Dutch banking organisations has tightened

the maximum amount one can borrow to ensure that consumers do not borrow too much money
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which they cannot pay back. This tightening has made it harder for low-income households to get
loans to afford the preservation (Nibud, 2020).

To stimulate the installation of solar panels, the government has implemented a regulation
that allows households and small enterprises to return the amount of electricity that has been
generated by the solar panels to their supplier. This settlement is the ‘salderingsregeling’. The
surplus of electricity is then ‘sold’ to the energy supplier, who settles the amount of energy
generated against the amount of energy used. From 2023 onwards, the amount that can be settled
will be reduced on an annual basis. The government decided to end this settlement as this settlement
increases inequality. All households pay for this settlement through taxes, including the households
that do not have solar panels because they cannot afford it or do not live in a house on which you
can install solar panels. Inequality increases because households without the necessary assets to
install solar panels, such as money or a house, indirectly pay for households that can afford solar
panels. Until the settlement has ended, which is aimed at 2032, this settlement increases inequality
between households within the Netherlands (Rijksoverheid, n.d.-d; Van Tongeren, 2020).

In the previous chapter it became clear that low-income households suffer most from rising
energy prices, as they already struggle to make ends meet and do not have the financial resources
to cope with the increasing costs. This section showed how low-income households have fewer
access to loans to pay for the preservation, and this policy thus increases inequality between high-
and low-income households. Another settlement that increases inequality between different
household levels is the settlement on solar panels. In this settlement, households that do not have

solar panels pay for the benefits households and firms gain from having solar panels.
6.2 Mobility

By 2050, the government has promised to have care-free mobility, for young and old, poor and
rich, abled and disabled. Transportation should be affordable, safe, comfortable, easy and healthy.
Smart, sustainable and compact cities with ideal flows of goods and people should ensure this.
Measures that are taken to make this possible are, for instance, creating more charging stations and
subsidies for electric cars, developing and producing sustainable fuel, stimulating cycling and
getting buses to drive on 100 per cent clean energy (Rijksoverheid, 2019).

These measures barely take into account the degree of inequality within the Netherlands.

The Klimaatakkoord does not take into account whether citizens are able to participate in making
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the country more sustainable. The measure to increase the amount of charging stations for electric
cars, for instance, is a good measure in high-income neighbourhoods, where inhabitants can afford
electric cars, but not suitable in low-income neighbourhoods (Leroy, 2021). The amount of electric
cars within the Netherlands is increasing, but only for a particular part of the Dutch population.
Not everyone can afford an electric car, as the purchasing price of electric cars is much higher than
for regular cars. ANWB (2022) compared the electric and regular version of a Hyundai car, and
the electric car costs approximately 8,000 euros more than the regular car. Low-income households
are not able to afford an electric car, and thus this measure to preserve mobility, will not affect the
share of low income households in the Dutch population (Nijland, 2017).

This measure to stimulate the purchase of electric cars thus adds a new layer of inequality
within the country. It becomes easier for some households to purchase an electric car, through
subsidies and increasing the amount of charging stations. As low-income households cannot afford
an electric car and thus cannot reap the benefits of this measure, it worsens the inequality between

different levels of income.
6.3 Agriculture and land use

The government has decided that by 2050, agriculture and land use should be climate neutral. For
this sector, greenhouse gas emissions are inevitable through the production of methane by cows.
However, the sector can compensate for these emissions because carbon dioxide can also be saved
in trees, soil and grass, which reduces emissions. The government demands farmers to reduce
emissions from animals and fertiliser, as these are the source of greenhouse gas emissions.
Deforestation must be reduced and forestation must be increased, as trees can save more carbon
dioxide. And lastly, greenhouse cultivation should preserve to become completely climate neutral
by 2040. To achieve this and to afford preservation within the agricultural sector, the government
has provided a range of subsidies for farmers to help them cover the expenses of preservation
(Rijksoverheid, 2019).

6.3.1 Access to loans
The government’s subsidies, however, are not sufficient to cover the costs and additional loans
from the bank are necessary to achieve the ambitious goals of the government. Although it is highly

important to become more sustainable right now, farmers often do not get loans from their bank.
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From 2023 it is expected to get even worse, as the requirements to get a loan will be tightened.
Land and buildings then no longer suffice as guarantee, but the profitability of the farm, which is
highly insecure and variable in the agricultural sector. This tightening makes it harder for farmers
to go to the bank for help, whereas on the other hand, they are expected to make great investments

to meet the preservation rules put in place (Business Insider Nederland, 2021; Volkskrant, 2021).

6.3.2 Nitrogen crisis

Another pressing issue within the agricultural sector regarding the environment is the nitrogen
problem. Although nitrogen is a gas that humans and the environment need in order to survive, too
much nitrogen is harmful. Too much nitrogen acidifies the ground, which is toxic to some plants
and causes them to extinguish, especially rare plants. Nitrogen emissions also cause the ozone layer
to change, which pollutes the air. This might result in natural reserves to change completely,
causing bees and insects to go extinct. Bees and insects are needed for the fertilisation of crops and
thus, our food production. Too much nitrogen is also detrimental to our health, as it can pollute
sources and drinking water. Since the mid-20" century, humans have doubled the amount of
nitrogen in the environment, especially as a result of traffic and agricultural sector (Rijksoverheid,
n.d.-a).

The government has determined per province by what percentage the nitrogen emissions
must be reduced. In some areas this must be reduced by 80 per cent, however, in the Veluwe,
nitrogen emissions must be reduced by 100 per cent. This would mean that farmers need to be
bought out, something that infuriated farmers, as this reduces the entire agricultural sector (Kuiper,
2022). Farmers felt as if the government only blamed them for the nitrogen crisis, and thus that the

measures were disproportionately harsh in their sector (NOS Nieuws, 2020).

6.3.3 Concluding remarks

Whereas for the built environment area it became clear whether these subsidies and loans are
sufficient to help households achieve the plans of the government, this is not clear for the
agricultural sector. No studies or research have looked at whether farmers can make the transition
towards sustainability with the help of the subsidies. However, as access to loans is getting harder
for farmers and high investments are expected within the sector, it is likely that the measures will
deteriorate inequality by not compensating the agricultural sector enough while demanding great

changes in the sector.
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6.4 Energy prices

Energy prices had been rising continuously for the past couple of years and rose even more when
the Russia-Ukraine war started in February 2022. Within the Netherlands, 635,000 households are
estimated to be considered ‘energy poor’. Without taking any measures to compensate for the rising
prices and keeping the same policy, the amount of energy poor households will rise by one third
(van Berkel, 2021).

To compensate households and firms for these drastic surges in gas prices, the government
provides a discount on the energy bill. Households with average energy usage get a discount of
approximately 600 euros. Low-income households can get an additional subsidy of approximately
800 euros and they get financial help to isolate their houses (Rijksoverheid, n.d.-e). An additional
measure to compensate households for the rising gas prices, is a temporary reduction of the gasoline
taxes. From April up and till December 2022, the taxes on gasoline are reduced by 17.3 cents, on
diesel by 11.1 cents and by 4.1 cents on LPG (Belastingdienst, 2022).

Whereas these compensations mitigate the rising costs and thus help households that cannot
afford the rising prices, the compensation also helps households that can afford the rising prices.
Amsterdam City Council Member, Marieke van Doorninck, would have preferred a compensation
for low- and middle-income households only, which suffer most from the rising energy prices. She
argues that the measure takes away the incentive for high-income households to invest in energy-
saving methods (Winterman, 2021). The subsidy, mentioned in the previous paragraph, is paid by
municipalities, but not all municipalities have enough budget for this. Therefore, not all citizens
who need a subsidy can get one. On March 30™, 2022, Dutch politician Omtzigt, argued in a debate
on the rising energy prices that people with the same income get a subsidy of 200 euros in
Rotterdam and 900 euros in The Hague, only because the municipality of The Hague has a bigger
budget. Klaver, another Dutch politician, criticised the measure of the temporary reduction of
gasoline taxes. According to him, this reduction only partially comes at the benefit of households.
Belgium and Germany have reduced the taxes on gasoline by a greater amount, and thus people
living near the border can go there to reap those benefits, something which is not beneficial for
everyone in the country. The unusefulness of this measure was supported by Azarkan, who warned

people crossing the border to get gasoline leads to an inefficient measure. The societal gain of lower
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taxes then partially vanishes because of a reduced income for the Dutch government, which must
be compensated in other arenas (Tweede Kamer, 2022).

The policies to compensate the population for the rising energy prices are deteriorating the
inequalities existing within the Netherlands. Inhabitants of the municipality Rotterdam receive a
subsidy that is much lower than inhabitants of The Hague, who have the same income level,
receive. Also, for inhabitants who live near the border of Belgium and Germany, it is beneficial to
get gasoline in those countries, where the taxes are even lower than here. For inhabitants who do

not live near the border, this is not possible and thus make them worse off .
6.5 Procedural justice

To determine how the Dutch population feels about the Dutch climate policy, researchers have
come up with a method to include Dutch citizens’ opinion in the formation of the Klimaatakkoord.
Because a share of the Dutch population wanted to get more involved in climate policy and its
measures, it was decided to ask the population what choices they would make, were they in the
cabinet. Citizens had the opportunity to spread 15 billion euros over ten measures, based on whether
and to what degree the government should implement these. This was done in an online
environment, accessible only via a computer (Klimaatakkoord, 2021).

The involvement of citizens in the Klimaatakkoord has only occurred via an online
platform. In such processes, it is often high-income citizens who participate and make their voices
heard. Low-income citizens often suffer from a political disadvantage by not being informed or
involved in politics and thus do not participate in these events. It has been found that citizens who
are already active in the field of climate change have a bigger influence on decision-making. Also,
the statements of groups that are not represented in the panel are not always included in the
statements of the groups that do participate. The say of low-income households is thus still not
integrated in climate measures (Bestebreur, 2020).

Another dimension of inclusion in decision-making is whether the entire population is able
to access the process. This participation event was only accessible via a computer, which
complicates participating for the 2.5 million Dutch citizens who have trouble working digitally.
This group of people has trouble using digital devices such as a smartphone, computer or tablet.

Of these 2.5 million people, 1.2 million people have never even used the internet. As the event is
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only accessible digitally, this group is thus excluded from participating in the process, because they
are not capable of joining digitally (Rijksoverheid, 2018).

The online possibility for citizens to make their voices heard in decision-making on the
Klimaatakkoord, is thus not accessible for the entire Dutch population. This implies that not the
entire population is represented in the designing of the Klimaatakkoord. Citizens who do not have
access to the internet or have a computer, were not able to participate, as well as people who are

not able to work digitally.
6.6 Concluding remarks

Based on the review of reports, political debates and literature into the Dutch climate mitigation
policies, it has become clear that neither distributive justice nor procedural justice is achieved
within the Netherlands. The existing policies either directly or indirectly deteriorate inequalities
within the Netherlands.

Inequality is directly deteriorating as low-income households do not have the financial
resources to purchase an electric car or solar panels and also have fewer or no access to loans to
pay these investments. These households thus do not benefit from the measures to stimulate the
use of electric cars and solar panels, such as a subsidy, but through taxes they pay for them. The
measures taken to compensate for the rising energy prices apply to all income levels, and keep
inequalities even. Politicians vouch to compensate low-income households more than high-income
households to reduce inequalities, as low-income households suffer relatively more from rising
energy prices. Additionally, farmers feel like the burdens of the nitrogen crisis are shared unevenly
and they carry the heaviest weight.

To achieve procedural justice, all people to whom the policies apply should be informed
and given a chance to participate in the decision-making process. This is not achieved as
participation events for the Klimaatakkoord excluded several groups of the population. It has been
found that in general, people from low-income households participate less in these events. Also,
the event was only accessible digitally, which excludes a large group of the population that is not
able to work with electronic devices. Climate mitigation policies thus indirectly deteriorate

inequalities by excluding several groups of the population from participation in decision making.

52



Kim Hoefsmit Jun. 21, 22 Master Thesis, Economics

7. Conclusion, limitations and future research

The climate is changing and the effects of it are felt everywhere across the globe, also within the
Netherlands. The changing climate is characterised by extreme weather events such as heatwaves,
extreme rainfall and floods (Rijksoverheid, n.d.-c). Internationally, it has been deduced that
especially poor countries, who contribute least to climate change, face the harshest consequences
of climate change (Fields, 2005; R. Mendelsohn, 2009). Within the US, such analyses have also
been conducted nationally, which found that the poor, elderly, disabled and children suffer
disproportionately from climate change (Benevolenza, 2019; Shepherd, 2015; Shonkoff, 2011).
For the EU, it is not known whether and how groups within a population suffer differently from
climate change (European Environment Agency, 2018; Hansen, 2013). This thesis, therefore,
replicated the study by Shonkoff (2011), and aimed to achieve climate justice within the
Netherlands by finding out how climate change is affecting different groups within the Netherlands.

After reviewing the literature, reports, weather records and government documents, this
thesis defined the groups that suffer most from the consequences of climate change within the
Netherlands. The regions in which floods are most likely are regions where most non-western
migrants, youngsters and elderly live. These groups are characterised by low incomes, which
implies a lower insurance and fewer means to cope with the costs resulting from floods. The regions
in which temperatures are highest in heatwaves, are regions in which mainly elderly, low-income
households and (non-western) migrants live. Elderly are affected twice as hard as their health
makes them more vulnerable to cope with heat (Rode Kruis, n.d.). Some households, non-western
migrants and elderly generally have lower incomes and thus are less able to afford air conditioning
for instance. Outside workers suffer more from heatwaves as they have to carry their work out in
heat, which is detrimental to their health. Low-income households also suffer from rising energy
and food prices, as they already struggle to get by and pay their day-to-day bills, and additional,
unexpected costs hit them harder than other households (Nibud, 2022).

Droughts resulting from climate change have detrimental effects on the agricultural sector.
Absence of moisture in the soil complicates the growing process of crops. The results of droughts
are detrimental for all farmers across the country. The crops that are more vulnerable to droughts
mainly grow in the coastal and Northern region, but the droughts are more severe inland than in

the coastal area. Farmers in the entire country thus suffer from the consequences that droughts have

53



Kim Hoefsmit Jun. 21, 22 Master Thesis, Economics

on their crop production, however farmers producing potatoes, corn and grains have an even harder
time, as these crops are least able to handle droughts.

The effects of policies that are in place to mitigate climate change and the consequences of
it are not always evenly distributed. Especially the quest of the government to make the built
environment more sustainable by stimulating preservation of houses hits low-income households
hard. The subsidies and loans are not sufficient enough to cover the costs of preservation (Nibud,
2022; Waterval, 2022). Moreover, not all citizens, and especially low-income households have not
contributed to the creation of climate mitigation policies, hence their interests are not reflected
evenly. This is deteriorated by the exclusion of a group of the population, who have trouble working
digitally, at the participation event on the Klimaatakkoord, since it was only accessible digitally
(Bestebreur, 2020; Leroy, 2021).

The research question this thesis aimed to answer was: ‘How can the Netherlands achieve
climate justice and include it in its NDC to achieve this share of the Paris Agreement?’. Based on
the answers given to the sub-questions and the findings of the analyses run in this thesis, the
government has significant steps to take if they want to achieve climate justice. Strikingly, the
low-income population, especially non-Western migrants and elderly living off pensions, is
disproportionately hit by the consequences of climate change. This is either because their location
makes them vulnerable, because they have fewer means to cope with the consequences, or both.
Furthermore, this group has been excluded from the decision-making process on climate
mitigation policies and the existing policies by the government are currently benefiting high-
income households at the expense of low-income households. For policymakers it is thus of
utmost importance to focus on implementing policies that do not deteriorate inequalities. This can
be done by reconsidering policies that benefit only a certain group, but is at the expenses of other
groups. An example of this is the subsidy for electric cars, these cars are not affordable for the
entire population but are paid for by everyone through taxes. The government should invest in
making public transport cheaper in the Netherlands, as the costs in the Netherlands are the
highest in the European Union (ANP, 2019). Stimulating the use of public transport is good for
the environment and also makes usage accessible to the entire population, which decreases
inequality. Lastly, when implementing new climate policies, it must be ensured that the entire
population is represented in the decision-making process so the interests of everyone is reflected

in the policies.
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It should be noted, however, that the domain of application of this research is limited by
some factors. The greatest limitation of this thesis is the lack of data, which also urges the relevance
of conducting this research. For instance, the lack of data on the relation between climate change
and the labour market limits the research. The existing research shows conflicting results, as some
sectors lose jobs, whereas jobs are created in other sectors. Also, such research has not yet been
conducted in the Netherlands, and the analysis is thus drawn on other countries. It is thus hard to
draw conclusions on the effects of climate change on the labour market in the Netherlands.
Moreover, quantitative data on how periods of droughts have affected food production and
subsequently food prices, make the case even stronger. Also, numbers on how many of the
population struggle with physical or mental health issues as a result of climate change makes this
thesis stronger. Literature has shown that elderly are vulnerable to heatwaves because of their
health and where they are living, but data on their incomes would enable analysis into whether they
can financially cope with heatwaves. Lastly, an addition to this thesis could be to investigate
whether some groups in the Netherlands suffer from bad air quality or contaminated drinking water.
Access to this data creates the possibility to conduct empirical research, which substantiates this
literature review on the consequences of climate change. Currently, no quantitative data is available
for the societal effects of climate change on the Dutch population.

Although these factors limit the thesis, these limitations also create possibilities for future
research. When more data on one of the themes mentioned in the previous paragraph becomes
available, a more extensive research can be conducted. Another possibility for future research into
this area is to dive deeper into the recognition justice concept. This could be done by conducting
qualitative research and interviewing victims of climate change to express their voice in policy
making. This thesis considered the Netherlands as a typical case, representative for similar Western
European countries. Policymakers of other countries can thus replicate the findings or research
methods for other countries, which contributes to closing the knowledge gap within the EU. For
other European countries, this research can be applied as well by identifying how climate change
affects their population. Literature and government documents other European countries that are
not as similar to the Netherlands can use similar research methods used in this thesis to conduct

such analyses for their own country.
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