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Preface

This book is a translation and light revision of the Dutch WRR report Mens en
klimaat. De kracht van sociale infrastructuur bij adaptatie, which was published on
19 May 2025 and subsequently presented to the Dutch Minister of Infrastructure and
Water Management. This translation was produced using an Al tool from Springer
and was then edited by Jeroen van den Hark, a professional translator.

This publication was written by a project group consisting of Prof. Suzanne
Hulscher (council member), Prof. Paul 't Hart (council member), Dr Ramy El-
Dardiry (research fellow), Dr Victor Toom (research fellow) and Dr Annick de Vries
(project coordinator). At an earlier stage of the project, Prof. Mark Bovens (former
council member) and Elsenoor Wijlhuizen MSc (former research fellow) were also
involved. Temporarily attached to the project group were Ellinore van Driel (intern),
Pien Elferink (intern) and Alissa Stuut (intern). Pien Elferink was also involved in
the process of translation. Dmitri Berkhout, Caroline Buser, Mitra Javanmardi and
Magda de Wit provided invaluable support.

People and Climate. How Social Infrastructure Powers Adaptation is the product
of an extensive study of the academic literature and policy documents. In addition,
we conducted interviews with more than 60 external experts, including scientists,
policymakers and administrators. Early on in this project, Prof. Arthur Petersen
wrote the working paper Klimaatkennis voor de lange termijn. Naar een adaptief
klimaatbestuur. This working paper is available in Dutch on the WRR website.

In the final phase of the project, the draft of the report was submitted for review
to Prof. Godfried Engbersen (Erasmus University Rotterdam), Dr Menno van Duijn
(Netherlands Institute for Public Safety) and Willem Ligtvoet (former programme
leader at the PBL Netherlands Environmental Assessment Agency). Specific chapters
were reviewed by Jos van Alphen (staff of the Delta Programme Commissioner), Prof.
Linda Steg (University of Groningen and member of the Scientific Climate Council)
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and Dr Anne van Valkengoed (University of Groningen). We thank them for their
comments and valuable suggestions.

The Hague, The Netherlands Ramy El-Dardiry
Paul ’t Hart

Victor Toom

Annick de Vries

Suzanne Hulscher
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Introduction: The Role of Social Factors Gedar
in Climate Adaptation

Contents
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RELEIENCES . . . oottt 16
Key Points

— Climate change is real and ongoing, confronting society with potentially disruptive
events.

— The impact of these events is shaped in part by social factors. Focusing solely on
physical adaptation measures is insufficient.

— In this book, we examine the interaction between the consequences of climate
change and three social factors: how people deal with uncertainty, social cohesion
and socio-economic position.

— We argue that climate resilience in the Netherlands will improve if the government
also invests in social infrastructure, which enables people to look out for each
other, increases mutual trust and offers perspectives for action.

1.1 A View on a Dutch Winter Landscape

In the Rijksmuseum in Amsterdam, there is a painting that many people immediately
associate with the Netherlands: Enjoying the Ice near a Town by the Dutch painter
Hendrick Avercamp. In this 17th-century work, we see young and old, men and

© The Author(s) 2026 1
R. El-Dardiry et al., People and Climate, Research for Policy,
https://doi.org/10.1007/978-3-032-25831-1_1
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Fig. 1.1 Enjoying the Ice near a Town, Hendrick Avercamp (c. 1620)?

women, enjoying themselves on the ice (Fig. 1.1). A diffuse winter light settles over
the landscape; people are sledging, skating, chatting and playing. Viewed through
a sociological lens, the painting reveals even more: all of society appears to come
together on the ice. In the words of the museum: ‘A beggar tries to scrounge a bit
of money, and another man has cut a hole in the ice in the hope of catching fish.
[...] A few well-to-do ladies wear velvet masks to protect the delicate skin around
their eyes from the cold.”! For some people, a harsh winter exacerbated their dire
circumstances, while for others, the ice brought joy. Avercamp seems to have made
these social differences deliberately visible.

In our time, enjoying the ice is no longer a given. Climate change is causing Dutch
winters to become milder, resulting in a decrease in the number of frost days. The
last Elfstedentocht—a traditional skating tour of nearly 200 kms along 11 historic
cities—was held almost 30 years ago, and skating on natural ice is no longer an
annual occurrence.

Future generations may perhaps view the painting as an expression of bygone
times. They will likely experience many winters with torrential rainfall and many
summers marked by prolonged periods of drought and heat. In this book, we look at
these changes in climate through a social lens—just like Avercamp did in his day.

Doing so exposes vulnerabilities in how a society prepares for a changing climate.
In the painting, we see that protective measures against the cold were once reserved
for a select group: only the wealthy ladies wear velvet masks and fur muffs. In our own
time, the need to adapt to a new climate can similarly expose disparities. For example,
measures to make homes, villages and cities climate-resilient require substantial
investment. Not every member of society can afford these costs. The same goes for

1 Rijksmuseum (n.d.)
2 Avercamp (c. 1620).
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some municipalities, housing associations and businesses. As a result, it is likely that
the impacts of climate change will affect some much more severely than others.

A consideration of the social factors that play a role in climate adaptation offers
new opportunities for society to become more resilient to climate change. Kampen—
the city in the east of the Netherlands where Avercamp lived, worked and died—
serves as an inspiration in this regard. Each year, a large group of volunteers gathers
there to form the high-tide brigade. Together, they practise constructing a flood
barrier to protect the city centre in the event the IJssel river were to overflow its
banks. They cordon off the city, retrieve materials from storage depots and install
flood defences where the old city wall once stood. Together, they keep Kampen safe.’
Their collective action makes a positive difference—not only in terms of flood safety,
but also because voluntary cooperation fosters a stronger sense of community.

Adaptation to climate change will require significant technical interventions,
whether through reinforced dykes, tidal marshes or water-sensitive urban design.
Fortunately, Dutch policymakers already pay considerable attention to these
measures. But what do climate change and climate adaptation mean for people?
And how can insights into human behaviour and social relations contribute to a more
climate-resilient society?

In this book, we argue that climate resilience in the Netherlands will improve if
the government also invests in social infrastructure, which enables people to look
out for each other, increases mutual trust and offers perspectives for action. Our
analysis focuses on three social factors: (1) how people deal with uncertainty, (2) the
importance of social cohesion, and (3) the role of socio-economic position.

In this introduction, we briefly outline the anticipated consequences of climate
change for the Netherlands (Sect. 1.2) and subsequently explain why social factors
are important in climate adaptation policy (Sect. 1.3). Finally, we discuss the guiding
principles (Sect. 1.4) and the structure of this book (Sect. 1.5).

1.2 The Consequences of Climate Change
for the Netherlands

1.2.1 Changing Weather Patterns

Our climate is changing, and we are caught in the middle. The Royal Nether-
lands Meteorological Institute has found that the temperature in the Netherlands
is now over 2 °C higher compared to the beginning of the twentieth century. In
the Caribbean Netherlands—comprising the islands of Bonaire, Sint Eustatius and

3 NPO (2023).
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Saba—the temperature has increased by approximately 0.2 °C per decade since the
1980s.+3

Scientists are gaining an increasingly detailed understanding of how higher
temperatures are linked to observed weather phenomena and of which weather
patterns we can expect in the future. All reports from the relevant research institutes
and government agencies now unanimously state that the Netherlands is becoming
warmer, wetter and drier, and sea levels will continue to rise. The most recent
scenarios of the Royal Netherlands Meteorological Institute outline four possible
climate pathways for the Netherlands around 2050, 2100 and 2150. These pathways
‘are based on the amount of greenhouse gas emissions (and thus global warming)
and the degree of changes in precipitation in the Netherlands.’® The Royal Nether-
lands Meteorological Institute did not assign probabilities to the different scenarios.
The scenarios share many similarities in terms of what we can expect; the differ-
ences mainly concern the magnitude of the effects. In all scenarios, the meteoro-
logical institute anticipates more sunshine, an increase in average temperature and
heat, longer periods of drought, more intense summer downpours, wetter winters
and possibly stronger gusts of wind and downbursts during storms. Sea levels will
continue to rise in any case. The Royal Netherlands Meteorological Institute has
developed four comparable scenarios for the Caribbean Netherlands.” Temperatures
and wind speeds will increase, while the average amount of precipitation will remain
the same or decrease. In particular, Sint Eustatius and Saba must take into account a
greater likelihood of severe hurricanes with heavy rainfall.®

In this book, we take these possible weather patterns as a starting point. We
use them to understand and outline the societal consequences of climate change.
That said, the actual future weather patterns may be different. For example, some
scientists have found indications that the warm Gulf Stream in the Northern Hemi-
sphere is coming to a halt. A weaker Gulf Stream would mean that temperatures in
western Europe would not rise, but instead fall significantly.” We will return to this
in Chapter 2. For now, we note that a better understanding of the interaction between
social factors and the consequences of climate change—the central theme of this
book—is still important, even if climate change were to unfold differently from the
four scenarios outlined.

4 The Kingdom of the Netherlands comprises a total of four countries: the Netherlands (including
the Caribbean Netherlands, consisting of the special municipalities of Bonaire, Sint Eustatius and
Saba), Aruba, Curagao and Sint Maarten.

5 KNMI (2023).

6 KNMI (2023).

7 The KNMI'23 climate scenarios for the Dutch Caribbean focus on the special municipalities of
Sint Eustatius, Saba and Bonaire. The constituent countries of Curagao, Aruba and Sint Maarten
are not included in these scenarios. The WRR is preparing a publication that examines the themes
of this book in relation to the Dutch Caribbean.

8 KNMI (2023).

9 Van Westen et al. (2024); Keulemans (2024).
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1.2.2 From Changing Weather Patterns to Climate Threats

A changing climate has consequences for society as a whole. The European Environ-
ment Agency (EEA) emphasises that the aforementioned weather patterns will lead
to increasing risks for the inhabitants of Europe.'” When climate threats become a
reality—in the form of ‘climate events’; see also the glossary in Box 1.1—this can
have significant social consequences. For example, heavy rainfall can cause severe
local flooding, while extremely high temperatures have adverse effects on public
health. Meanwhile, farmers are counting on reduced yields as aresult of the increasing
likelihood of extreme weather.!! Moreover, climate events can occur simultaneously
or in quick succession, thereby amplifying each other.!”> A combination of heat and
drought, for instance, increases the risk of wildfires.

These climate threats have now become part of our reality. The overview of recent
climate events in Infographic 1.1 further underscores this point. The 2019 heatwave—
in which temperatures soared above 40 °C—resulted in 400 additional deaths in the
Netherlands.'® An international team of researchers demonstrated that the heavy
rainfall which caused the flooding of the Geul river and the ensuing damage in the
southern part of the province of Limburg in July 2021 cannot be separated from man-
made climate change.'* This same event also illustrates that altered weather patterns
in other countries affect Dutch safety. The province of Limburg borders Belgium and
France, and the water level of the Meuse river is largely determined by rainfall in
these countries.

1.2.3 Risks and Adaptation Policy

In this context of changing weather patterns and increasing severity of climate events,
the Netherlands is developing climate adaptation policy. This is defined as ‘the
process of adjusting to current or future climate effects in order to limit or prevent
damage and to seize opportunities.’!> In this book, we adopt a broad perspective on
adaptation policy. In our view, it covers measures taken in anticipation of threats,
disaster management and recovery policy, all of which aim to limit the damage caused
by climate events.'®

10EEA (2024).
1L PBL (2024); NOS (2024a, 2024b).

12 PBL (2024). In disaster research, these are referred to as compound disasters; see Zscheischler
et al. (2018).

13 CBS (2019). In the near future, significantly higher numbers of ‘heat-related deaths’ are to be
expected in Europe; see Garcia-Ledn et al. (2024).

14 Tradowsky et al. (2023).
15 PBL (2024: 153); IPCC (2022: Annex II).

16 In the earlier WRR publication Justice in Climate Policy: On the Distribution of Climate Costs
(Springer Nature, 2024), we used the term ‘climate policy’. In that publication, climate policy
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Risk assessment is a key component of adaptation policy. These risks are generally
defined as the product of likelihood and impact.!” Climate change increases the
likelihood of climate events. We must anticipate more periods of extreme weather.
But what about the impact of such events? One way to gain insight into this is by
estimating damage and casualties, as in the climate risk analysis conducted by the
PBL Netherlands Environmental Assessment Agency.'® In this analysis, the impact
of climate risks is determined based on their effects on the economy, ecology and
cultural heritage, as well as the potential number of fatalities and injuries. In this
way, the PBL Netherlands Environmental Assessment Agency has demonstrated
that heat has a significant impact due to the high number of human casualties, and
that prolonged drought leads to substantial damage to cultural heritage.'®

Such risk analyses are important tools for identifying vulnerabilities in adaptation
policy. On the basis of such analyses, both the PBL Netherlands Environmental
Assessment Agency and the EEA conclude that current Dutch adaptation policy is
not adequate in all areas. More action is required, particularly in terms of policies
addressing heat, drought and extreme precipitation. Given the rapid pace of climate
change, this action needs to be taken swiftly.>"

Box 1.1 Climate adaptation: key concepts

In this book, we adhere to commonly accepted definitions of climate-related
terms.?! We highlight a few of these below.

By climate threat, we refer to the potential occurrence of a physical climate-
related or weather-related phenomenon with the capacity to cause harm. Exam-
ples include a prolonged heatwave or increasingly frequent hurricanes in the
Dutch Caribbean. The starting point of this book is the threat posed by the
increasingly dry, wet and warm climate.

A climate risk is a function of the climate threat and the exposure and vulner-
ability to it.>> A climate risk is typically assessed by multiplying the probability
of aclimate threat occurring by its potential consequences. These consequences
are often determined by estimating potential damage and casualties.

referred to mitigation, adaptation and climate-related damage. Mitigation falls outside the scope of
this book. The focus is on policies aimed at adaptation, crisis management and recovery. Collectively,
we refer to these as ‘adaptation policy’.

17 This is also referred to as the classical risk approach; see WRR (2008).

18 The PBL conducts this risk analysis periodically. The risk analysis has a long history, dating back
to a 2005 report by the MNP.

19 pBL (2024).

20 pBL (2024).

21 pBL (2023, 2024).

22 See, among others, IPCC (2014); IPCC (2022).
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Box 1.1 (continued)

When a climate threat actually materialises, we refer to it as a climate event.
Such an event may occur suddenly or unfold gradually. Its consequences may
be immediately apparent, or only become visible at a later stage.

By a climate-resilient society, we mean a society in which people can live
safely and healthily despite a changing climate.”> The concept of ‘climate
resilience’ can also refer to other systems, such as the natural environment.2*

Resilience refers to the capacity of a social system (family, organisation,
community) to adapt to and recover from extraordinary, significant disruptions
that are perceived and experienced by that social system.?

1.3 The Complication: Climate Events are Transforming
Society

Although the risk analyses discussed above are indispensable for shaping adaptation
policy, some of the consequences of climate change remain underrepresented in such
analyses. Not all consequences can be expressed in terms of damage or numbers of
casualties. Climate events also affect the way we live together as a society.

For example, climate events can lead to societal disruption. Such disruption occurs,
for example, when flooding destroys vital infrastructure and affects people’s liveli-
hoods and patterns of daily life, as was the case when the Geul river burst its banks
in the province of Limburg.® In a 2014 report, the PBL Netherlands Environmental
Assessment Agency researchers defined societal disruption as follows:

‘In cases of societal disruption, the continuity of society is at stake. The threat to societal
continuity becomes apparent when society ceases to function or when fundamental trust in
society is lost. Societal disruption therefore has both a physical and a socio-psychological
component.’?’

According to this definition, societal disruption thus comprises not only a physical but
also a social element. Human behaviour has a significant impact on the damage caused
by a climate event. Such behaviour is often determined by social factors. In addition to
physical damage to people, buildings and infrastructure, a climate event can also harm
acommunity through the loss of social cohesion, collective trauma and the erosion of
trust in public authorities or democratic institutions.

23 See Ten Velden et al. (2022).

24 There are also other definitions of climate resilience in circulation; see Klimaat voor Ruimte
(2006: 11).

25 Van Duin (2011: 49).
26 WRR (2019).
27T PBL (2014).
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The Netherlands Institute for Public Safety has indicated that when resilience
is lacking during crises, the risk of societal disruption increases, particularly when
a relatively large group within a community perceives or fears the loss of essential
services.”® Flooding and flood damage have repeatedly caused disruption throughout
Dutch history.?® Scenario studies suggest that certain climate events may trigger
social and political unrest. In the worst-case scenario, fear, a sense of injustice,
anger or panic may prevail. Such emotions can contribute to divisions within society
or between citizens and the government.>* For example, a heatwave resulting in
high mortality may provoke indignation and undermine trust in the authorities.?!
Devastating events, such as hurricanes in the Caribbean, can create opportunities for
looting, as occurred on Sint Maarten following Hurricane Irma.??

The Analyst Network for National Security—a knowledge network of Dutch
intelligence services and research institutes that analyse risks and threats to national
security—examined in 2014 what could happen in the event of flooding in the
Lopikerwaard and Krimpenerwaard, a low-lying area in the west of the Netherlands,
surrounded by rivers. What if a major dyke were to fail? From a socio-psychological
perspective, the network anticipates—among other things—problems arising from
the fact that ‘a large-scale flood [...] could conflict with the image of the Netherlands
as being in control of water management’.>3 There is a risk that citizens will blame
the government for such a flood, which could undermine their institutional trust.

Even outside the specific context of acute climate events such as floods and torna-
does, society is affected by the consequences of climate change. The impact of
climate change has tangible effects on people, such as reduced concentration and
declining academic performance during periods of high temperatures or the uncer-
tainty caused by the devaluation of homes in flood-prone areas. Climate change
can improve existing social relations, but also exacerbate inequalities. Adaptation
measures themselves can also have societal effects. In Box 1.2, we discuss an example
from Wales in which people lost access to basic services as a result of adaptation
measures implemented by the local government.

28 NIPV (2024: 33-38).
29 PBL (2014); Jensen (2024).
30 RIVM (2022).

31 During the 2003 heatwave, for example, considerable dissatisfaction arose among French citizens;
see Zylberman (2012).

32 NCTV (2022); AIV (2020).
3B RIVM et al. (2014: 53).
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Box 1.2 Adaptation policy as a divisive issue: tensions in Fairbourne

The approximately 700 residents of the village of Fairbourne in Wales have
been referred to as the first climate refugees of the United Kingdom.** In
2014, they were informed about the planned dismantling of their village in
2054. Although that moment is still decades away, clear effects are already
observable. What is going on?

The village of Fairbourne is situated half a metre above sea level at a river
estuary. A sea wall separates the village from the sea. Maintaining the sea
wall is expensive. These costs, combined with the anticipated future rise in sea
level, led the municipal council to decide to dismantle the village in 2054. All
infrastructure for electricity, sewage and drinking water will be removed.

The municipal council’s decision to implement a managed retreat immedi-
ately led to a decrease in property values. One resident commented:

‘They told us we’d even [have to] pay to demolish our own house, but with no compen-
sation. So where would we go, what would we do? Live in a tent, or a houseboat if
they’re going to flood [the village]? Because you’ve worked all your life for this,
and you want to leave it to your family, or your kids who’re growing up. And you
can’t. And all of a sudden, where’s it gone? Your life’s just gone. [House prices have
dropped by as much as] 40 per cent.”>

The decline in property values makes it impossible for some to move, as
purchasing a new home is simply unaffordable. There are other widespread
concerns among current residents, particularly because a well-considered plan
is lacking. These include the disappearance of various services—from shops
to health care—and the absence of an influx of young people.*®

For another group, the drop in prices actually presents opportunities. A
quarter of the homes have now been purchased as holiday homes, often for
rental purposes.®” The close-knit village has partly become a holiday village.
As a result of these developments, community spirit and social cohesion are
under threat.*®

This example from Wales clearly demonstrates how profound the conse-
quences of climate change and adaptation measures can be for residents, also
in western Europe. Moreover, it highlights the importance of social factors.
Because the residents experience little control over the situation, social trust
and community cohesion are eroding.

Itis essential to gain a thorough understanding of the social impact of climate change
and of adaptation measures. Equally important is recognising the fact that social

34 Wall (2019).

35 3Doc (2022).

36 Arnal and Hilson (2023: 4).

37 Forgrave et al. (2022); Wall (2019).

38 Arnal and Hilson (2023: 4); Klinenberg (2002).
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factors, in turn, influence the impact that a climate event may have. Individuals with
a social network are more likely to reach safety or recover more quickly during
a climate event than those without such support. Similarly, people with sufficient
material resources at their disposal are better able to prepare for extreme weather
events. Insight into social factors should therefore form part of the knowledge base
underpinning adaptation policy. This requires policymakers to keep asking questions,
such as:

— Are people aware of the risks they face?

— Do people feel they have sufficient capacity to act when it comes to managing
these risks?

— Is there a recognition of the existence and causes of differences in vulnerability
and resilience within society?

— What is required to prevent certain individuals or communities from being
disproportionately affected?

To answer these questions, policymakers can draw on a growing body of knowl-
edge.’® Nevertheless, it is notable that adaptation policy typically relies on risk
analyses that are largely confined to the physical domain. It is therefore unsur-
prising that solutions are also primarily sought within this physical domain, without
taking into account the role of social factors. Technical interventions in the phys-
ical domain undoubtedly play an important part in climate adaptation policy and
in creating a climate-resilient society, but on their own they are often insufficient.
Physical measures and social processes interact with one another. In order to reduce
climate vulnerabilities within society, solutions must also incorporate social factors.
An approach that focuses too narrowly on physical measures alone may even unin-
tentionally exacerbate existing vulnerabilities.*” As this book will demonstrate, this
scientific insight is also relevant to the Netherlands. The infrastructure that provides
protection to the Dutch requires not only a physical, but also a social component.

1.4 The Importance of Social Factors in Adaptation Policy

With the book Justice in Climate Policy (2024), we have already drawn attention to
the societal dimension of both adaptation and mitigation policies. We did so at the
time from the perspective of a fair distribution of the costs of climate policy.*' We

39 The Analyst Network for National Security and the PBL are among several bodies that have
published studies in which some of these questions are discussed; see RIVM et al. (2014: 158).
In its most recent risk analysis, the PBL announced that it will address risk perceptions related to
climate in greater detail in a forthcoming outlook; see PBL (2024).

40 Hore et al., (2018: 152). In the literature, the term ‘maladaptation’ is also used in this context;
see Schipper (2020).

4l de Vries et al. (2024). The book Justice in Climate Policy is the English translation of the
WRR-report Rechtvaardigheid in klimaatbeleid (2023).
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are now doing so by examining the interplay between social factors on the one hand
and the consequences of climate change on the other.

An adaptation policy that takes social factors into account contributes to societal
resilience and thereby reduces the risk of disruption resulting from a climate event.
There is a parallel with the coronavirus pandemic, during which the crisis threatened
not only public health, but also social cohesion (see Box 1.3). At that time, the
Netherlands proved to be ill-prepared for both. It now has only a limited window of
opportunity to prevent a similar situation in the field of climate adaptation.

Box 1.3 Social factors during the coronavirus pandemic

At the end of 2019, the world was confronted with the outbreak of the coro-
navirus. Initially, the Dutch government attempted to keep the virus outside
the national borders, among other things by introducing quarantine measures
for travellers. These efforts proved unsuccessful. On 27 February 2020, the
National Institute for Public Health and the Environment confirmed the first
case of coronavirus infection in the Netherlands, and in March the country
largely went into lockdown.*? Intensive care units in hospitals became over-
crowded. The virus resulted in thousands of deaths and caused long-term health
complaints in a significant number of those infected.

Although the pandemic affected the entire country, there were signifi-
cant differences in its societal impact. People without permanent employment
contracts and newly established entrepreneurs suffered heavier financial blows
than those in salaried employment and long-established businesses.** A much
larger proportion of health care workers experienced severe long COVID symp-
toms compared to most other occupational groups, and the lockdowns affected
the mental health of young people in particular.**

After an initial period of widespread solidarity throughout society, the
pandemic also led to deep fractures in social cohesion. People became sharply
divided in their assessments of the severity of the virus and the acceptability
and effectiveness of the measures taken by the authorities to curb its spread.
During the subsequent lockdowns and following the start of the vaccination
campaign, various groups within society found themselves in opposition to one
another. During the second address by the then Dutch Prime Minister Rutte on
14 December 2020, the jeering of demonstrators could be heard in the back-
ground. Partly as a result of this societal division over the policies pursued, trust
in public institutions has suffered ‘a significant blow’.* The consequences of

42 Government of the Netherlands (2020).

43 CPB (2022).

44 NJT (2023).

45 Engbersen et al. (2021); Engbersen (2022: 172); Snel et al. (2023).
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Box 1.3 (continued)

this are still being felt, for example in a further decline in the vaccination rates
for whooping cough and measles. In an increasing number of cities, vaccination
rates are falling to such an extent that herd immunity is at risk.*®

Interventions in the field of climate adaptation must therefore always address
the interaction between physical measures and social processes. We elaborate this
standpoint for three social factors derived from social-psychological, sociological
and socio-economic research. The social science focus of this study is part of a rich
tradition.*’

The first factor concerns how people deal with uncertainty. World views, values
and collective memory influence the way individuals and communities perceive
climate risks and their capacity to act. This also affects whether people prepare
for climate threats or not. Past climate events or disasters can also shape attitudes
towards risks and perspectives for action.

The second factor concerns social cohesion: the degree of connectedness within
a society. High social cohesion can encourage people to seek each other out and
can be beneficial when a climate event occurs. Social cohesion also plays a role
in 1recovery.48 At the same time, the course of a climate event can also influence
social cohesion within communities, both positively and negatively. The relationships
between people and institutions also play a role.*” If government policy leads to
diminished public trust in the authorities, social cohesion will deteriorate.

Socio-economic position constitutes the third factor. Put bluntly: the wealthier one
is, the safer one is.’° Conversely, the poorer one is, the more severe the consequences
of climate change can be. For example, differences in the location and quality of
housing have a significant impact on how climate change affects various population
groups. The same applies to individuals’ physical health or the types of jobs they
hold. A climate event can exacerbate social inequalities further through lingering
effects, for instance in terms of educational attainment or debt problems.

These three factors each influence the extent to which individuals and communities
are affected by climate change, as well as their capacity to cope with its consequences.
In this book, we discuss how this works in practice and what knowledge we have
obtained about this through the aforementioned fields of research.

As an aside, these social factors do not operate in separation from one another. For
example, individuals in a socio-economically disadvantaged or socially isolated posi-
tion often deal with uncertainty differently from those who have sufficient resources
and an extensive network. Trust in the government and politics is also linked to

46 NOS (2024c).

47 Erikson (1995); Beck et al. (1992); Klinenberg (2002).
48 Townshend et al. (2014).

49 SCP (2024).

30 See also Wildavsky (1988).
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socio-economic position.>! The fact that the consequences of climate change and
adaptation measures differ across social groups poses risks to society. For instance,
if vulnerable households are severely affected, it is conceivable that the individuals
making up these households may turn away from the rest of society or from the
government. Such social processes can, in the long term, undermine the legitimacy
of policy.

This book does not aim to identify and discuss all relevant social factors and there-
fore does not provide a comprehensive societal risk analysis. Instead, our objective is
to understand why focusing on social factors adds value and how this can contribute
to a more robust Dutch adaptation policy. In addition to the three factors we address,
there are other social factors that merit attention and are still scarcely discussed in the
current discourse. These include the economic opportunities and threats associated
with climate adaptation, or the importance of behaviour in the spread of new infec-
tious diseases related to climate change.>> How specific sectors, such as banking and
insurance, respond to climate threats falls outside the scope of this report.

1.5 Structure of This Book

This book consists of six chapters.

In Chap. 2, we discuss current Dutch adaptation policy in greater detail. Using
three key questions, we illustrate the main focus areas of this policy. Particular atten-
tion is given to the various types of measures that the government has implemented
or may implement.

Chaps. 3, 4 and 5 address the three social factors described in the previous section.
In Chapter 3, we discuss sociological and socio-psychological insights regarding the
management of uncertainty. What risks and perspectives for action are there for
individuals and communities? Chap. 4 examines the relationship between social
cohesion and the consequences of climate change, while Chap. 5 addresses this in
relation to socio-economic position.

In each of these chapters, we combine insights from existing research with knowl-
edge obtained through interviews. To this end, we spoke with Dutch experts and
policymakers. See the appendix for an overview of the interviewees.

In Chap. 6, we take stock and draw conclusions regarding the role of social factors
in adaptation policy. We conclude with recommendations that enable policymakers
to harness the potential of social factors within adaptation policy.

SLSCP (2023).

52 The WKR and the Health Council of the Netherlands are preparing an advisory report on the
health aspects of climate change.
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Trends in a changing climate

Due to climate change, we are increasingly confronted with heat, drought and
heavy rainfall. In addition, sea levels are continuing to rise. Scientists, including
those affiliated with World Weather Attribution, have demonstrated that many
disasters in recent years are linked to climate change. Below, we present a
number of these events.

Climate events in the Netherlands

July 2019 June and September 2024
Heatwave with temperatures Hospital flooding due to
exceeding 40 °C. Excess extreme rainfall in Doetinchem

mortality of 400 people

December 2023 April-May 2020
Closure of the Maeslant Wildfires in De Meinweg and
flood barrier due to \% Deurnsche Peel nature reserves
storm Pia

July 2021

Flooding in southern Limburg.
Financial damage of approximately
€400 million due to extreme rainfall

Climate events in Europe

United Kingdom, July 2021
Heatwave with temperatures exceeding 40 °C.
Excess mortality of 370 people in London and

surrounding areas \®

Germany and Belgium, July 2021
220 fatalities and billions of euros in 9

damage due to extreme rainfall

Central Europe, September 2024 Italy, August 2021
27 fatalities and at least €10 billion European heat record,
in damage due to flooding 48.8 °C in Sicily

Spain, 2022
Destruction of more than 3,000 km?
of forest by wildfires

Spain, October 2024

More than 220 fatalities and at least
€20 billion in damage in the Valencia
region

Infographic 1.1 Trends in a changing climate. Source KNMI
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Annual average temperature in the Netherlands (°C)
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Maximum precipitation deficit April-September in the Netherlands (mm)
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Key Points

— Climate change and its consequences transcend borders and affect society as a
whole.

— In this chapter, we examine how Dutch adaptation policy is shaped by discussing
three key questions. Which climate threats are the focus of attention? Do measures
focus on preparedness, response, or recovery? And who is responsible?

— We conclude that adaptation policy is becoming increasingly important, that flood
protection holds a dominant position and that policy often focuses on preventive
measures in the physical domain.

2.1 The Societal Context of Adaptation Policy

The consequences of climate change are not confined by borders. An increase in
average temperature leads to altered weather patterns across the globe. Wealthy
countries such as the Netherlands are at risk of various climate events that can resultin
financial, social and ecological damage, as well as loss of life.! In addition, countries
that emit relatively few greenhouse gases can also be severely affected. For many
countries in the Global South, the risks are particularly significant.

1 PBL (2024).
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Climate change is an issue that concerns society as a whole. For one thing, citi-
zens, businesses and the authorities all contribute to greenhouse gas emissions, and
global warming cannot be separated from our way of life. Moreover, the climate
is ‘everyone’s concern’. The consequences of a changing climate are—to varying
degrees—felt by all people, animals and ecosystems.>

Since 2015, nearly 200 countries and the European Union have signed the Paris
Climate Agreement. With this agreement, the international community has set itself
the goal of jointly containing the risks posed by climate threats,® although there
has been a clear backlash against key commitments following the withdrawal of the
United States from the agreement. The objectives of the Paris Agreement have been
embedded in European and national climate legislation.* Article 2 of the Paris Agree-
ment directly states that global efforts should focus on limiting further temperature
increases (climate mitigation) and on enhancing adaptive capacity (climate adapta-
tion). This dual objective makes sense: after all, climate mitigation and climate adap-
tation are inseparable. The less the international community succeeds in reducing
greenhouse gas emissions, the greater the adaptation challenge becomes.” This is
reflected in the scenarios of the Royal Netherlands Meteorological Institute discussed
in Sect. 1.2: the extent to which greenhouse gas emissions are reduced determines
the expected impact of climate events.®

Broad public support for climate policy depends on multiple factors.” The first
relevant factor is whether people acknowledge that the climate is changing. If they
do not, climate policy will—in the eyes of many citizens—seem like tilting at wind-
mills. Second, it matters whether people view climate change as a positive or negative
thing. This is because the consequences of climate change are not negative every-
where or in every respect. For example, rising temperatures may create new economic
opportunities in some regions and economic sectors. The PBL Netherlands Environ-
mental Assessment Agency has pointed out that climate change could have a positive
impact on the cultivation of certain arable crops in the Netherlands.® Finally, it is rele-
vant whether humans are seen as the main cause of climate change. For those who
primarily regard climate change as a natural phenomenon, mitigation policy may
seem of little use, although they may still recognise the importance of adaptation
measures.

How these factors are viewed in the Netherlands has been studied extensively.
A 2023 survey by Statistics Netherlands showed that 93% of Dutch people believe
that the climate is changing. The survey also showed that about three-quarters of the

2IPCC (2022).

3 The text of Article 2.1 reads: “This Agreement, in enhancing the implementation of the Convention,
including its objective, aims to strengthen the global response to the threat of climate change’; see
UN 2015.

4 Official Legislation Database (2019); Regulation (EU) (2021).

5 See Climate Adaptation Knowledge Portal (n.d.); O’Brien (2009: 177).

6 KNMI (2023).

7 The three factors discussed here appear in several publications, e.g. Guy et al. (2014); Steg (2023).
8 PBL (2015: 38).
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population are concerned about this for future generations. Furthermore, six out of
ten adult Dutch people see humans as the main cause of climate change. The vast
majority of Dutch people believe that climate change can be partly (65%) or entirely
(8%) prevented by human action.” These figures indicate that there is strong support
in Dutch society for climate policy.'° However, there are different perspectives on
where policy priorities should lie—ranging from climate sceptics who would prefer
not to allocate any resources to climate policy at all, to climate activists who view
adaptation as an excuse to avoid taking drastic mitigation measures.

Nevertheless, both positions appear to be outliers. There is significant support
for pursuing both mitigation and adaptation simultaneously. Studies in, among
others, the United Kingdom and Switzerland show that the willingness to take
mitigation measures is positively correlated with the extent to which people are
prepared to take adaptation measures.!! Environmentally conscious citizens often
recognise the necessity of both mitigation and adaptation. Dutch research shows that
acknowledging climate change is associated with support for adaptation policy.!?

In this book, we demonstrate that social factors influence the impact of climate
change and we discuss how social factors help determine the success of adaptation
policy. In this chapter, we address three questions to illustrate the nature of Dutch
adaptation policy as a prelude to that analysis. The first question concerns which
climate threats are the focus of attention (Sect. 2.2). The second question concerns
time: on which phases of climate events do adaptation measures focus (Sect. 2.3)?
The third question concerns who is expected to take action (Sect. 2.4).

2.2 Question 1: Which Climate Threats are the Focus
of Attention?

Climate scenarios from the Royal Netherlands Meteorological Institute show that
both the Netherlands and the Dutch Caribbean are likely to face various types of
climate threats. Not only is a new era beginning for the Dutch in their age-old
struggle against rising water along the coast and rivers, but they will also have to
learn to cope with heat, drought and more extreme weather events, such as intense
summer downpours. In the Caribbean Netherlands, the risk of severe hurricanes is
increasing.'?

9 At the same time, people are critical about the role the Netherlands should play in combating
further climate change, with 33% indicating that the Netherlands should only implement strict
climate policies if larger countries do so as well; see CBS (2023).

10 SCP (2025).

1 Briigger et al. (2015); Bateman and O’Connor (2016).
12 Van Valkengoed et al. (2022).

13 KNMI (2023).
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The consequences of these different types of threats are diverse and potentially
severe.'* Prolonged drought impedes shipping on major rivers, leads to reduced
crop yields or cooling water shortages for industry and power plants, and increases
the risk of wildfires. The ecological damage from drought can also be very high,
putting biodiversity under pressure.'> Heat poses a similar problem for nature in the
Netherlands and also leads to increased heat stress among people. Vulnerable groups,
such as the elderly, people with chronic illnesses and young children, are particularly
susceptible. Lastly, large amounts of rainfall in summer can not only cause flooding,
but also lead to more waterborne infectious diseases.'®

Citizens differ in the extent to which they recognise these threats. The afore-
mentioned study by Statistics Netherlands shows that, in general, older people,
more highly educated people, women and urban residents are more concerned about
climate threats.!” Concerns also vary depending on the type of threat. For example,
young adults under 25 are more likely (32%) to be very concerned about a possible
reduction in living space due to rising sea levels than people over 65 (23%).'® The
situation is reversed for heat: older people are clearly more concerned about this than
younger people. '

With the National Climate Adaptation Strategy, introduced in 2016, the Dutch
government sought to give greater direction to climate adaptation efforts.”’ This
adaptation strategy will be updated in 2026. At the end of 2023, a significant recal-
ibration took place with the publication of the National Climate Adaptation Imple-
mentation Programme. The aim of this implementation programme is explicitly to
accelerate the process of making the Netherlands climate-resilient.”! Partly as a
result of a critical evaluation of the adaptation strategy, there is increasing attention
to non-flood-related risks, such as heat and drought.22 However, the PBL Netherlands
Environmental Assessment Agency notes that the Netherlands still has considerable
progress to make in these areas:

For a number of climate risks, adaptation policy is already in place. Significant investments
are being made and costs incurred to mitigate the effects of climate change. This is the case,
for example, with flood protection. Policy for addressing climate risks arising from heat,
drought and water nuisance due to extreme rainfall is often less well developed. The same

14 pBL (2024).
15 witte et al. (2020).
161 imaheluw et al. (2023); Mulder et al. (2019).

17.CBS 2023. A recent study by the Netherlands Institute for Social Research confirms this finding
(SCP, 2025).

18 CBS (2023).

19 By way of illustration: among young adults aged up to 25, 55% report significant or some concern
about summer heat, while this is 70% among those aged 75 and older; see CBS (2023).

20 JenM (2016).
21 enW (2023).
22 De Graaff et al. (2022).
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applies to combinations of climate risks that amplify each other’s impact, as is the case for
health effects. In many cases, policy in these areas is not yet sufficiently embedded.?

This observation is not unique.?* Significant progress has been made in the field
of flood protection. This is partly due to the establishment of the Delta Programme,
a national programme with a long-term vision in which the Dutch government and
other stakeholders cooperate on flood protection and freshwater supply. An indepen-
dent government commissioner (the ‘Delta Programme Commissioner’) has been
appointed to coordinate and drive this process, with access to a dedicated budget.
This approach is embedded in law (see also Section 2.3). There is no comparable
national, coordinated approach to other climate threats.?

Even less attention is paid to climate threats that are not covered in the Royal
Netherlands Meteorological Institute scenarios.2® Consider, for example, the risks
associated with a weakening of the Gulf Stream. In such a scenario, the Netherlands
would experience colder winters. However, such winters are not currently accounted
for in policy documents. In Box 2.1, we discuss several potentially disruptive climate
developments that generally fall outside the scope of models. Given the uncertain-
ties inherent in model studies, it remains prudent to pursue an adaptation policy in
which the type of threat is irrelevant, for example by focusing on enhancing societal
resilience.

Box 2.1 Models and climate change

By definition, models are simplified representations of reality. Climate models
are no exception. This simplification means that it is impossible to account
for all natural phenomena. One example is volcanic eruptions. An increase
in the frequency or magnitude of eruptions in the coming century could
(temporarily) slow global warming. This is because particles released during
eruptions generally reduce the amount of sunlight reaching the Earth’s
surface.?’

In addition, global warming influences natural phenomena such as El Nifio
and La Nifia. Recent scientific research indicates that the impact of both
phenomena could increase under the influence of climate change.?®

23 PBL 2024a: 134. Translation by WRR.
2 WKR (2023).

25t Hart et al. (2023).

26 Nationaal Deltaprogramma (2024a).

27 Cole-Dai (2010). Underwater volcanic eruptions release large amounts of water vapour, which
can lead to temperature increases; see Schoeberl et al. (2024).

28 Cai et al. (2018); Jo and Ham (2023); Geng et al. (2023).
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Box 2.1 (continued)

Finally, scientists have identified tipping points. Small disturbances around
these tipping points can trigger a transition to a different climate system on
Earth.” Perhaps the best-known tipping point is the melting of ice sheets. The
potential collapse of the West Antarctic ice sheet, for example, could lead to
a more rapid rise in sea levels. However, there are many more tipping points
of significance. The Atlantic meridional overturning circulation (AMOC, of
which the Gulf Stream is a part), for instance, has a major impact on our
climate. Climate change could contribute to a substantial weakening or even
disappearance of the AMOC within this century. Such a change in the AMOC
would have immense consequences for Western Europe. Instead of rising
temperatures, it may then be faced with lower temperatures.>* This tipping
point appears to be closer than previously thought.*! Another tipping point
could occur if further global warming leads to the thawing of permafrost.
Thawing permafrost will release additional greenhouse gases. This can trigger
a self-reinforcing greenhouse effect that is not accounted for in most climate
models.*

Models that directly inform Dutch adaptation measures also contain uncer-
tainties. Many of these models use probabilities based on observations from
the recent past. Extreme high river water levels are an example of this. To
calculate the probability of high water, observations from the past century are
used. Because the climate is changing, it is unclear how reliable such statistical
models are for the future, even when climate change is taken into account. A
high water level that is now expected once every 1,000 years may have a higher
probability a decade from now.

The same applies to the frequency of extreme weather, resulting in flooding,
heat stress and drought. One way to deal with these shifting expectations is
to take potentially more extreme scenarios into consideration as well, without
linking them to a specific recurrence interval. A good example of this are the
model exercises conducted to examine what would happen if the large amount
of rainfall that struck the southern province of Limburg in 2021 were to affect
another area.™

291 enton et al. (2008, 2009).

30 Ditlevsen and Ditlevsen (2023); Van Westen et al. (2023).
3LKNMI (2025).

32 KNMI (2023).

33 De Bruijn and Slager (2022).
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2.3 Question 2: On which Phases of Climate Events
do Adaptation Measures Focus?

Broadly speaking, three phases can be distinguished in dealing with acute climate
events: before, during and after their occurrence. Each phase presents its own
challenges and opportunities for measures to promote a climate-resilient society.

First, it is possible to take measures prior to a climate event to reduce its potential
harmful impact. Coastal protection is a typical example, while greening cities to limit
warming during heatwaves and reduce rainwater nuisance is another. In building
design, preparatory measures might involve raising electrical outlets or including
sunshades.

In addition, citizens, businesses and the authorities can take measures that take
effect at the moment a climate event occurs. For example, drinking extra water
during a heatwave can reduce the risk of heat stress, and stopping the watering
of gardens and lawns can significantly reduce collective water use during drinking
water shortages. Following a climate disaster, the government can declare a state of
emergency, enabling decisive and far-reaching measures. This was the case during
the floods in the Dutch province of Limburg in 2021. The mayor of Valkenburg, a
severely affected town, issued an emergency ordinance to keep disaster tourists out
of the area.’*

The third phase takes place after a climate event. This phase is about recovery,
although the term is somewhat misleading: reverting to the pre-disaster situation is
usually not possible and not always desirable. Recovery policy involves not only
reconstruction, but also transformation. For example, it may mean that damaged
infrastructure and neighbourhoods are not necessarily restored but redesigned. A
well-known example is the redesign of a residential area in Enschede, a city in
the eastern part of the Netherlands.® In May 2000, a fire at a fireworks storage
facility resulted in a series of devastating and deathly explosions, killing 23 people
and injuring roughly 950 others. Hundreds of houses were completely destroyed or
damaged. Recovery can also mean that affected residents and businesses are given the
means to continue their lives and activities elsewhere or in a more climate-resilient
manner.®

In the Netherlands, the focus is on preparatory measures. The most important
preparatory measures relate to increasing flood protection. This is perhaps not
surprising, as the Netherlands is a densely populated river delta. High water levels
are potentially disastrous: nearly 60% of the country is susceptible to flooding and
more than a quarter lies below sea level.’” With the implementation of the Delta

34 Municipality of Valkenburg (2021).

35 Baart and Schaap (2007); De Graaf (2022).
36 NIPV (2019).

37 Ligtvoet and Knoop (2014).
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Programme, a key pillar of the National Climate Adaptation Strategy, the Nether-
lands aims to remain a safe and liveable delta. See Box 2.2 for a brief overview of
the Delta Programme.

Box 2.2 The Delta Programme

With the Delta Programme, the Dutch government aims to protect the Nether-
lands against high water and to ensure a sufficient supply of freshwater. The
programme consists of three sub-programmes: Flood Risk Management, Fresh-
water and Spatial Adaptation.*® Each sub-programme includes a ‘Delta Deci-
sion’, which sets out national frameworks, and a ‘Delta Plan’ with concrete
measures for policy implementation.

The Flood Risk Management sub-programme aims to provide everyone who
lives behind a dyke with a basic level of protection by 2050. Specifically, this
means that the risk of death as a result of flooding may not exceed, on average,
one in 100,000 years. To ensure this level of protection, the Delta Programme
will initially focus on strengthening dykes. In total, 2,000 kms of dykes must
be reinforced by 2050. As part of this major infrastructural task, nearly 219
kms had been reinforced by the end of 2023.

In addition, 400 hydraulic engineering structures, such as locks, pumping
stations and storm surge barriers, must also be strengthened or replaced. By
the end of 2023, work on 138 of these structures had been completed.39

The Freshwater sub-programme has the aim of making the Netherlands
resilient to water shortages by 2050. In 2024, the PBL Netherlands Envi-
ronmental Assessment Agency emphasised that drought constitutes a major
climate threat.*> The government employs a mix of policy instruments to
address freshwater shortages. Notably, this sub-programme places greater
emphasis on behaviour compared to the flood risk management programme.
Efficient water use is an explicit sub-goal of this programme.

The aim of the Spatial Adaptation sub-programme is for the Netherlands
to be climate-resilient and water-robust by 2050. This is to be achieved by
reducing climate risks to health, the economy and safety resulting from heat,
drought, water nuisance and flooding. Measures under the Spatial Adapta-
tion sub-programme are largely the responsibility of municipalities, provinces,
regional partnerships and water authorities.

A dominant focus on preparatory measures is not without risks. No matter how
thorough the preparation, absolute safety can never be guaranteed. Taking into
account the possibility of disasters can prevent significant social harm. Moreover,
people may develop a false sense of security. For example, the Dutch believe that

38 For the most recent Delta Programme, see Nationaal Deltaprogramma (2024b).
39 Nationaal Deltaprogramma (2024b: 39).
40 PBL (2024).
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45% of the land area is vulnerable to flooding, while in reality this figure is nearly
60%.4!

Scientists and policymakers are aware of this pitfall. The concept of ‘multi-layer
safety’ focuses on a combination of measures before, during and after disasters (see
Box 2.3). Multi-layer safety can also offer solutions for other climate threats, such as
wildfires.*> Although the concept has been embraced in the flood risk management
domain, the Netherlands Court of Audit has found that policy implementation in
this area still requires improvement. In practice, Dutch authorities remain primarily
focused on developing preparatory measures.** In this book, we explicitly view
adaptation policy as the full range of measures that the authorities can take to address
the various phases of climate events.

Predominantly technical measures are important for enhancing climate resilience,
but are not sufficient given the enormous challenges the Netherlands faces. The
severity of a climate event is also determined by the social context in which it occurs.
In order to improve climate resilience, social factors must be taken into account as
well. How do citizens relate to climate change and how do they perceive associated
risks, are citizens supportive of each other in times of crisis, and which types of
households are most severely affected by climate events?

Box 2.3 Multi-layer safety
In 2009, the concept of ‘multi-layer safety’ was introduced in the National
Water Plan, the policy framework that sets the general direction for water
management.** The idea behind this concept is that policy focuses on ‘protec-
tion against water and limitation of societal disruption in the event of an
unforeseen disaster’.*> To implement multi-layer safety, the Dutch government
focuses on (1) prevention to avoid flooding, (2) limitation of the consequences
of potential flooding through spatial planning, and (3) assurance of effective
disaster response and crisis management.*®

In a recent report, the Netherlands Court of Audit stated that multi-layer
safety is difficult to implement in practice. According to the report, the
Dutch government mainly focuses on strengthening dykes, while measures
aimed at consequence mitigation and crisis management receive less attention.
Insufficient cooperation with the safety regions is one of the reasons for this.*’

41 Van Thiel and Mol (2020).
42 NIPV (2023).
43 Netherlands Court of Audit (2023).

44 The National Water Plan provides the policy framework for six years. The Delta Programme
addresses implementation and the necessary cooperation agreements.

45 VenW (2009: 71). Translation by WRR.
46 VenW (2009: 71-75).
47 Netherlands Court of Audit (2023).
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Box 2.3 (continued)

Following the floods in the province of Limburg in 2021, experts argued that
the concept of multi-layer safety needs to be expanded. Water awareness and
self-reliance must be promoted, and there should be an additional layer to
address recovery after the initial management of the crisis. These adjustments
are deemed necessary because the limits of the Dutch water system have been
reached. Citizens, businesses and the authorities must ‘contribute more than

before to reducing the impact of extreme weather events’.*

2.4 Question 3: Who is Responsible for Taking Adaptation
Measures?

A climate-resilient society is achieved through the interplay of the government, busi-
nesses and citizens. When citizens and businesses take their own initiatives, the
government primarily has a facilitating role to play.* However, although the Dutch
recognise climate threats, they could do much more to cope with these threats than
is currently the case. This raises the question of whether and how the government
should encourage citizens and businesses to take action.

Various factors play a role when it comes to taking adaptive action. What does it
cost? Are people in a position to ensure their own climate resilience? Do they feel
that they truly have control over their own fate? Do they also feel responsible for the
greater good?*” In a study on citizen participation in climate adaptation, for example,
it was found that a homeowners’ association in Rotterdam mainly saw heat stress as
a problem for residents of the upper floors of apartment buildings.’! With regard to
flood protection, 17% of Dutch people have a great deal of confidence and 64% have
a moderate amount of confidence in the government to provide adequate measures.>>

Some hazards are presented as a public matter, while other threats are considered
a private issue. These differences are reflected in Dutch laws and regulations. The
Water Act contains standards for the protection level of public water defences and
describes the responsibilities of water authorities.’® By contrast, the management of
threats related to heat has been delegated to the private sector. For example, Dutch
occupational health and safety law requires employers to ensure that workplace

48 Rijksoverheid. (2023: 8).Translation by WRR.
49 Van der Steen et al. (2016).

30 Van Valkengoed and Steg (2019).

31 Buijs et al., (2021: 75).

52 Van Thiel and Mol (2020). SCP (2025).

33 As of 1 January 2024, the new Environment and Planning Act is in force. This act replaces,
among others, the Water Act (and 26 other laws concerning the physical living environment).
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temperatures do not cause health risks for employees.’* There are no public standards
to prevent specific issues, such as the formation of urban heat islands. However, in
2021, the government introduced a heat standard for new buildings with the Structures
(Living Environment) Decree.’> With respect to heat, the government mainly fulfils
an informative and warning function. The National Heat Plan primarily consists of
informing local partners, such as the municipal public health services, health care
professionals, informal caregivers and vulnerable groups.

This approach is a political choice. The question is whether this choice will hold
if the Netherlands is confronted with an intense and prolonged heatwave that causes
major problems in care institutions and significant excess mortality in cities. Such an
experience could lead to the politicisation of the issue, nationalisation of the approach
and the ‘rollout’ of standards, regulation and supervision.>®

For other climate threats outside the domain of flood protection, the responsibility
for taking measures also often lies with private parties or regional authorities. The
division of responsibilities is not absolute. For example, water utilities are primarily
responsible for ensuring an adequate supply of high-quality drinking water, but a
government-mandated priority sequence prescribes which sectors are given priority
during prolonged water shortages.

Notably, much of the government’s adaptation policy does not have a mandatory
character. For instance, the government has developed a national framework for the
construction sector. This provides an overview of how to build in a climate-adaptive
manner in the absence of national standards.’” Similarly, when it comes to the plan-
ning assessment framework—a tool intended to help municipalities, water authorities
and provinces select locations for new housing and buildings—no decision has yet
been made regarding its formal adoption.”® Nevertheless, the government plays an
important role in enhancing climate resilience in the Netherlands. We distinguish
three types of measures the government can take to increase the climate resilience
of society.

First, the government can provide infrastructure. This can be achieved through
technical interventions in the physical environment, as is done in the Delta
Programme through the reinforcement of dykes and flood defences (see Box 2.2).
These protection measures often have the characteristics of a public good. Without
government involvement, such protection measures are unlikely to be realised.
Involving citizens in participatory processes has become standard practice. Physical
measures to reduce the impact of climate events can also be taken in areas behind
dykes. For example, electricity substations can be given extra protection against high
water by constructing them on stilts.>

34 See Section 2.2 of the Water Act and Article 6.1 of the Working Conditions Decree.
55 Article 4.149b of the Structures (Living Environment) Decree.

56 Van Duin (1992); Birkland (2006); Helsloot and Scholtens (2015).

57 Ministry of the BZK (2023).

58 Storymaps (n.d.); Government of the Netherlands (2024).

59 Netherlands Court of Audit (2023).
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Working with nature is increasingly becoming a guiding principle in the develop-
ment of infrastructure. For example, Dutch dykes can be reinforced with salt marshes
on the seaward side, and mangrove forests can be established in the Caribbean. Both
provide natural protection against flooding. The ‘sand motor’ at Kijkduin beach on the
North Sea coast is an internationally renowned example where coastal protection goes
hand in hand with nature development. This artificial sand peninsula, constructed in
2011, protects part of the North Sea coast by allowing sand to be distributed naturally
by wind, waves and currents. This not only strengthens the coast, but also creates
space for nature and recreation. In scientific literature, such measures are referred
to as nature-based solutions or building with nature. Promoting greater biodiver-
sity generally makes ecosystems more resistant to external disturbances and more
resilient in coping with shocks. Greening the built environment naturally provides
cooling and rainwater storage.

In addition, the government can provide non-physical forms of infrastructure, for
example in the field of knowledge. Government-affiliated organisations play a role in
the timely identification of threats and the provision of information. Examples include
the climate scenarios published by the Royal Netherlands Meteorological Institute in
2023, the monitoring of climate-related infectious diseases and the issuing of weather
warnings. In Chaps. 4 and 6, we will see that social infrastructure is essential to the
implementation of adaptation policy as well.

The government can also choose to promote responsible behaviour. Legislation
and regulation are established instruments for influencing the choices of businesses
and citizens. The government can reduce the climate vulnerability of society through
regulation, for example by no longer issuing building permits in certain flood-prone
areas or by setting requirements for new buildings and gardens. Price incentives
are another way to encourage citizens and businesses to change their behaviour.%
Subsidies for installing insulation are an example of how the government seeks to
make climate measures more attractive.

Education and public information are also part of the policy toolkit for changing
behaviour. By giving more attention in agricultural education to the cultivation of
climate-resilient crops, the likelihood increases that farmers will actually grow such
crops. Similarly, architectural education can stimulate the construction of climate-
resilient homes. Municipalities can use public information to show residents which
climate risks their neighbourhoods face and what action they can take themselves to
make their homes or gardens more climate-resilient.®!

In the recovery phase following a climate event, the Dutch government may
decide to assist households and businesses. In such cases, a recovery programme
is established in which the government provides compensation, financial support
or another form of restitution for material or immaterial damages suffered. Some-
times, the government chooses to go beyond what is legally required, for example
when the damage is so extensive that it overwhelms many people. This is referred

60 WRR (2023).

61 See, for example, the climate maps of Amsterdam and Heemstede: Municipality of Amsterdam
(n.d.); Municipality of Heemstede (n.d.).
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to as ‘non-mandatory’ compensation for loss. The decision to compensate citizens
and businesses in this way is ultimately a political one. Views on, for instance, the
role of government and solidarity play an important part in such decisions. The
Disasters (Compensation) Act is an example of the aforementioned non-mandatory
compensation.

The third category of policy options concerns coordination. For example, the
government can stimulate cooperation between private parties by bringing them
into contact with one another. As an example, the government’s Action Programme
for Climate Adaptation in Agriculture facilitates research and innovation.®” The
development of an adaptation strategy, for example through the National Climate
Adaptation Strategy, is another example of government coordination. In the field of
water management, there are several national coordination committees. Examples
include the National Flood Threat Coordination Committee, which plays a role in
early warning of increased flood risks, and the National Water Distribution Coordi-
nation Committee, which becomes active during prolonged periods of drought and
imminent water shortages.®

If a climate event is so severe that it constitutes a disaster or crisis, the government
focuses on disaster management. If an event extends beyond municipal boundaries,
responsibility is transferred to the chair of the safety region in question. Each region
has its own plans and protocols. For example, during the Limburg flood in 2021, a
flood response plan was used.®

The above examples show that the Dutch government implements a wide range of
measures to make society more climate-resilient. The choice of a particular instru-
ment is by no means always set in stone. In the case of major risks, it is often more
effective to invest in public, preventive infrastructure. A cost-benefit analysis for
these often expensive measures is more likely to yield a positive outcome in such
cases. Nevertheless, it is not only the result of a cost-benefit analysis that determines
where and whether public resources are deployed to address climate threats. The
framing of risks and decisions about the balance between individual responsibility
and government intervention are political matters.®

2.5 Conclusion

In this chapter, we examined the context of climate adaptation policy. Combined with
mitigation measures, adaptation measures must ensure that the impact of climate
change remains within manageable limits. Whereas Dutch climate policy initially
focused primarily on mitigation, adaptation has gained a more prominent role over
the past decade.

621NV (2020).

63 Living Environment Information Centre (n.d.).

64 North and South Limburg Safety Regions (2020).
5 WRR (2008).
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In the Netherlands, climate adaptation policy is closely intertwined with the
centuries-old struggle against water. This history means that other climate threats,
such as heat and drought, have received relatively less attention. Many measures,
particularly in the field of flood protection, are aimed at using technical interventions
to withstand the effects of climate change. Dyke reinforcement and the improvement
of hydraulic engineering structures play a prominent role in this regard. The concept
of ‘multi-layer safety’ is not yet established policy practice. In this book, we adopt a
broad perspective on adaptation policy, which also includes response and recovery.

The following chapters will show that adaptation policy can be substantially
improved by systematically incorporating social factors. We will look in partic-
ular at how three social factors—dealing with uncertainty, social cohesion and
socio-economic position—influence societal resilience to climate events. In Chap. 6,
we conclude in light of this analysis that existing Dutch adaptation policy (as
discussed above) can be significantly strengthened by combining physical and social
interventions.
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Key Points

— People respond differently to the uncertainty of climate threats, due mainly to
variations in both threat appraisal and coping appraisal.

— Sociological and socio-psychological factors, such as group identities and
perceived ability to implement measures, shape threat appraisal and coping
appraisal.

— Climate events that have already occurred can influence threat appraisal and
coping appraisal, both positively (self-confidence) and negatively (tunnel vision,
trauma, resentment).

3.1 Engaging with Inherent Uncertainty

Adaptation to a changing climate raises questions about how citizens and commu-
nities deal with inherent uncertainty. This uncertainty has multiple aspects. First, it
is uncertain what they will experience from climate change and when. There is also
uncertainty about what others are doing to address threats and what can be expected
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from public and private parties. Given all this, people may also feel uncertain about
what they themselves can or should do.

People and societies deal with uncertainty in very different ways. Some people
are inclined to take precautionary measures at the earliest sign of threat, while others
are more likely to accept risks as a part of life. Minimising the likelihood or extent
of damage is not automatically the primary consideration. ‘The facts’ rarely speak
for themselves.

A striking illustration of this can be found in the Lob van Gennep (‘Gennep plain’),
an area in the north of the Dutch province of Limburg, near the border with Germany.
The area is enclosed on one side by a push moraine formed during the penultimate
Ice Age and on the other by two rivers, the Meuse and the Niers. Around 7,000 people
live scattered across five villages. Its location makes the area susceptible to flooding.
Around Christmas 1993, high water in both rivers led to dangerous situations, both
in the Lob van Gennep and in the neighbouring town of Gennep itself. A dyke along
the Niers broke, a state of emergency was declared, and part of the population had to
be evacuated. In 1995, water levels in the Meuse and the Niers were again very high.
Gennep remained dry this time, but the residents of the nearby village of Middelaar
were strongly advised to leave their village.'

By 2050, everyone living behind a primary flood defence in the Netherlands
should have a basic level of protection, partly in anticipation of climate change.> The
probability of death as a result of flooding must not exceed an average of one every
100,000 years. This level of protection has been translated into flood protection
standards for each dyke section.’ The current dykes in the Lob van Gennep do
not meet these protection standards. For this reason, the authorities put forward
three proposals in 2020 to improve flood safety in the area.* Option 1 involved
a standard dyke raising, so that the minimum protection standard would be met.
Option 2 entailed a slightly greater raising, except at three locations, referred to as
‘thresholds’. These would make it predictable where water would enter the area in
the event of extremely high water levels. Option 3 provided for additional raising and
reinforcement of the dykes and the installation of a ‘water retention inlet facility’
that could be opened during extremely high water levels in the Meuse. In such a
scenario, the five villages in the Lob van Gennep would be flooded in an extreme
case, but larger downstream towns and cities, such as Den Bosch, would be spared.
The Lob van Gennep would then serve as an overflow area.

Option 3 theoretically offered the residents of the Lob van Gennep the highest
level of protection. The probability of flooding would be reduced to once every
3,000 years instead of once every 300 years. Nevertheless, the plan led to public

! De Gelderlander (1995).

2 National Deltaprogramma (n.d.).

3 Depending on the number of inhabitants and the potential damage that could result from a flood,
the flood protection standard may vary for each dyke section. The protection standard for the dykes
of the Lob van Gennep has been set at once every 300 years. The protection standard for dyke
sections increases as the potential for large numbers of casualties or significant economic damage
from flooding rises.

4 Lob van Gennep Steering Committee (2020).
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commotion, as residents focused on the harmful impact of a worst-case scenario
in option 3: the opening of what became popularly known as ‘the sluice’. Citizens
organised themselves, including through the foundation ‘No to the deluge’. One
entrepreneur predicted that all businesses would go bankrupt at once if the sluice
were ever opened.’ The potential consequences of this felt unacceptable and unjust to
many residents. Why should they be put at risk to guarantee dry feet for city dwellers
living downstream? Ultimately, option 3 was not chosen: the government decided
to reinforce the regular dykes in the area instead. Although this would produce a
smaller flood safety gain than option 3 would, it received broader public support.°®
As a result, community tensions in the Lob van Gennep appear to have somewhat
subsided.’

The Lob van Gennep case is not an isolated one. In this chapter, we demonstrate
that socio-psychological factors play a major role in dealing with uncertainty in times
of climate change. We first introduce a conceptual framework (Sect. 3.2). We then
discuss how people perceive climate threats and what they think of the implemen-
tation of adaptation measures. What citizens expect from the government influences
their own willingness to act (Sect. 3.3). We then analyse how specific experiences with
climate events affect adaptation behaviour (Sect. 3.4). Illustration 3.1 demonstrates
how people deal with uncertain climate threats, such as rising river levels.

3.2 A Conceptual Framework: Threat Appraisal
and Coping Appraisal

Behavioural scientists have studied how people anticipate uncertain situations and,
more specifically, potential hazards. These studies have resulted in widely accepted
theories such as the “protection motivation’ theory and its later variants.® Two factors
recur in these various socio-psychological perspectives (Fig. 3.1).°

The first important factor is threat appraisal: how are hazards perceived? The
course of the coronavirus pandemic in the Netherlands illustrates how risk perception
within a society can change and diverge.'” Some saw the virus as merely ‘a bad
cold’, while others were very concerned for their own health or that of loved ones
and wanted to avoid infection at all costs. If people conclude that a particular hazard
will not affect them because it will blow over, or because they think it will have
relatively little impact on them, they are less motivated to adjust their lifestyle or to
take targeted preparatory measures.

5 Eimers (2020); Castricum (2020).

6 Lob van Gennep (2022).

7 Ariaans (2024a, 2024b).

8 Rogers (1975); Witte (1992).

9 Morss et al. (2024).

10 Dryhurst et al. (2022); Van der Laan et al. (2022)



40 3 How People Deal with the Uncertainty of Climate Threats

Iustration 3.1 Dealing with uncertainty
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Fig. 3.1 Protection
motivation theory!!

Threat appraisal

Behavioural
intentions

Coping appraisal

Cognitive distortions of reality (biases) influence how people perceive uncer-
tain situations.'? For example, people tend to think from the perspective of the current
situation. This normalcy bias can lead people to downplay or even completely over-
look the pace and scope of impending changes and dangers.'® People also look at
what those around them say and do. Fear among close contacts or exposure to intense
news reports, for instance, can heighten the perception of threat.'* People also uncon-
sciously attach more value to information and judgments from others that confirm
their own intuitive interpretations (confirmation bias)."?

Secondly, perceptions of the ability to mitigate danger—coping appraisal—also
play arole. This concerns questions such as: Can the risk be reduced through targeted
actions (outcome efficacy)? And if so, what can I do myself (self-efficacy)? What
would it cost me? Here, too, people can develop very different perspectives. If confi-
dence in one’s own abilities is low, individuals will be less inclined to take action
themselves to mitigate risks.'® People may also be reluctant to act themselves if they
initially rely on the government for protection.!” Moreover, people tend to perceive
it to be difficult to make long-term choices if these entail costs or inconvenience in
the short term.'®

In making both types of assessments, people are sensitive to what they hear from
others in their environment or observe others doing. The social norms and practices
of particular groups or communities can either facilitate or hinder the acceptance of
measures to mitigate risk. Seeing neighbours, family, and friends take measures—or
refrain from doing so—provides reference points for one’s own behaviour. This was
demonstrated in the first weeks of the coronavirus pandemic, when wearing face
masks quickly became a new social norm in the Netherlands. The Dutch population
largely suspended customary greeting etiquette such as handshakes and kisses on the
cheek. In later stages of the pandemic, risk perception and belief in the effectiveness

1 Cf. Marikyan and Papagiannidis (2023).

12 WRR (2014).

13 WRR (2022).

14 Kasperson et al. (1988); Pidgeon and Henwood (2010).
15 Nickerson (1998).

16 WRR (2023).

17 Oakley et al. (2020).

18 Thaler and Shefrin (1981).
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of prescribed measures diverged more, partly as a result of differences in the extent to
which people trusted official communications. As a consequence, compliance with
restrictive measures and willingness to be vaccinated markedly declined in some
sections of the population.'”

It is important for policymakers to understand this socio-psychological dynamic
surrounding perceptions of and responses to risks. The old sociological dictum ‘If
men define situations as real, they are real in their consequences’ is certainly appli-
cable here.”’ People will not take adaptive action in response to dangers or opportu-
nities they do not perceive or cannot interpret, nor will they act if they believe their
actions will be of little use or if they are unsure what is expected of them. Moreover,
they will be unlikely to support the policies and communications of institutions in
which they have little trust.

3.3 Sociological and Socio-Psychological Factors
in Adaptation Behaviour

Climate change is a fact,2! but the how, where, and when of specific climate events
are inherently uncertain. The extent to which people consider various manifestations
of climate change to be significant for their own lives and take action to adapt to
it is determined by the ways in which they deal with these uncertainties. In this
sense, climate risks cannot simply be interpreted as probability x impact scores
that supposedly represent developments in the physical world. They are also, to a
significant extent, social constructs that are defined by the ways people think and
talk about them. As Paul Slovic, one of the pioneers of behavioural decision-making
science, once aptly put it: ‘Risk does not exist independent of our minds and our
culture.’??

Experts are gaining increasing insight into the ‘objective’ climate risks that people
face. For the Netherlands, for example, climate vulnerability maps have been devel-
oped that indicate the magnitude of climate risks in specific neighbourhoods.? It has
also become clear that certain population groups are more vulnerable.?* For instance,
older adults living in social isolation with multiple chronic conditions and limited
mobility, newborn babies, and people living in poverty are at the greatest risk during
heatwaves.?> We will return to this in detail in Chapters 4 and 5.

19 Cf. Gijsberts et al. (2022); Snel et al. (2022).
20 Thomas (1928).

2LIpCC (2023).

22 Slovic (1992); Thomella et al. (2015).

23 Climate Impact Atlas (n.d.)

24 Kind et al. (2020).

25 Klinenberg (2002); UNICEF (2024).
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Fig. 3.2 Concerns about climate risks among Dutch citizens

However, whether citizens arrive at similar assessments and subsequently adjust
their behaviour accordingly is questionable.?® Citizens’ perceptions of climate risk
are selective. In the previous chapter, we already referred to the 2023 Statistics
Netherlands study, which shows that a large majority of Dutch people have at
least some concerns about climate threats such as rising temperatures (Fig. 3.2)
and their implications for water safety. At the same time, relatively few Dutchmen
are concerned about risks related to heat stress, which is a relatively unfamiliar
phenomenon in the Netherlands and thus less easily imagined and understood
phenomenon.?’

Furthermore, the step from perception to behaviour is not self-evident.” In this
context, Bechtoldt et al. refer to an adaptation puzzle: why do people fail to take
adaptation measures that are clearly rational for them from both an economic and
safety perspective??” This is also referred to as a climate dilemma: while the vast
majority of Dutch people are concerned about climate change and its manifesta-
tions, increasingly hot summers, rising sea levels, and declining biodiversity, their
mitigation and adaptation behaviour lags behind.*

There are significant variations in how people assess climate risks and in their
motivation to adjust their behaviour accordingly. These differences manifest them-
selves at the international level, for example between residents of different EU

26 Cf, Meyer and Kunreuther (2017); Nationaal Deltaprogramma (2024).
27 CBS (2023); Frederik (2024).

28 Nationaal Deltaprogramma (2024).

29 Bechtoldt et al. (2020).

30 Renes (2021); SCP (2025).
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Member States,?' but also nationally: between different generations,*” urban and
rural residents®® mainland and island inhabitants,3* and between people with different
political preferences® and educational attainment.>® Moreover, this concerns not
only differences in threat appraisal, but also in coping appraisal.®’

The use of metaphors such as puzzle and dilemma suggests that the relationship
between perception, motivation, and behaviour is a complex one. People may not
take action to mitigate the risks they run for a wide variety of reasons. They may
be unaware of the risks they face, downplay these risks, consider it too expensive or
complicated to take action themselves, trust that others or authorities will act, and so
on. Moreover, there is more at play than their individual cognition and motivation: a
big body of knowledge into perceptions of climate risks and people’s willingness to
take adaptive action or to accept adaptation measures taken by the authorities show
that multiple sociological and socio-psychological factors are at play.’® Four such
factors are particularly important.

The first is group memberships and identities. The groups to which people belong
(or to which they would like to belong) partly determine how they view the world.
Group standards and values also influence what people consider worth preserving
and protecting, what they recognise as dangers, and what they are willing to give
up or do to mitigate perceived risks. People’s risk perceptions can be influenced by
various social identities, such as ethnicity, income, nationality, political beliefs, and
gender.”

Second, the extent to which people believe that their own behaviour and that of
others in the community can be effective in mitigating the risks they collectively face
plays a role.*> Van Valkengoed et al. studied the role of perceptions of climate risks
and the expectations that one’s own adaptation behaviour can contribute to the desired
outcome. They argue that both mediate the relationship between the assumption that
climate change is a real phenomenon and actually engaging in climate adaptation
behaviour. A related study goes a step further and suggests that it is not so much
the perceived effectiveness of individual behaviour that matters, but rather that of
collective behaviour. In this comparative study between the United States and the
Netherlands, the researchers show that the more people believe in the adaptation

31 Heimann and Mallick (2016); Bouman et al. (2020).

32 Poortinga et al. (2023).

33 Tenbrink and Willcock (2023).

34 Tezar and Setiadi (2023); Abu Samah and Shaffril (2020).
35 Schwaller et al. (2020).

36 Educational attainment has been described by some researchers as ‘worldwide the single strongest
predictor of climate change awareness’; see Lee et al. (2015).

3TWRR (2023); Van Valkengoed and Steg (2019a, 2019b); Bechtoldt et al. (2020).
38 Van der Linden (2015, 2017); Van Valkengoed and Steg (2019a, 2019b).

39 Mackay et al. (2021).

40 Van Valkengoed et al. (2024); Nasi et al. (2024).
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capacity of the community as a whole, the more likely they are to take adaptive
action themselves.*!

A third important factor is the degree of trust people have in the problem-solving
capacity of institutions. People derive institutional trust in climate policy based on
their judgments about the integrity and competence of experts and civil-society organ-
isations active in this field.** This also applies to the actions of government agencies.
People have more trust in official measures when they believe the authorities pursue
the same values as they do, and in measures that have been developed in processes
that they consider to have been fair.*> High trust in the climate policy of institutions
can have various effects on people’s own behaviour. They may come to rely on it to
such an extent that their threat appraisal diminishes, along with their motivation to
take adaptive action in their own lives. Conversely, they may become more responsive
when the authorities call on them to take action.

Fourth, people develop rationales and cultural practices that enable them to accept
living in risky areas, so that they do not have to give up their sources of income or
social identity. In effect, people weigh the risks of climate events against the benefits
of living in that area. They find support for this among neighbours, colleagues, and
fellow believers.** Consider the folkloric or spiritual rituals through which agricul-
tural communities are able to embrace unpredictable weather conditions and variable
crop yields. International comparative research in 46 non-industrial communities
shows that residents of countries in a dry climate were more likely to believe that
divine powers could provide deliverance.*> This also occurs in Western, secularised
countries. For example, during a prolonged drought in Australia that placed a heavy
burden on rural residents and led to a sharp increase in suicides among farmers,
churches filled with people praying for rain.*®

3.4 Socio-Cultural Impacts of Climate Events

In this section, we shift perspective and examine how past climate events continue
to influence perceptions of climate threats and coping appraisal. Disasters can cast
long shadows over communities. What people have previously experienced in terms
of natural disasters, what they tell each other and others about these events, and how
these are recorded in collective memory, all shape their ideas about danger and their
willingness to invest in their own safety. Research into trauma and the political and
policy processing of crises confirms this picture.*’” Communities can develop active

41 Nasi et al. (2024).

42 Cologna and Siegrist (2020).

43 Kitt et al. (2021); Liu et al. (2020); Palomo-Vélez et al. (2024).
44 Cannon (2015).

45 Ember et al. (2021).

46 ACBC (2019).

47 Gerson (2024); Stark (2018).
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cultures of remembrance and preparedness practices, especially when disasters occur
repeatedly (see also Box 3.1).%8

Box 3.1 Path-dependent adaptation practices on the German Baltic coast

A series of studies into climate adaptation processes along the Baltic coast
of Germany highlights a striking contrast between two communities, both of
which had to recover in the aftermath of a devastating storm surge in 1872.
Both communities now face the effects of climate change, such as rising sea
and groundwater levels and an increased risk of flooding. However, the local
residents have developed very different cultural identities. These identities
influence their attitudes towards their natural environment and the sea they
live near, the risks that climate change poses for them, and the importance of
both material and immaterial values in their assessment of possible adaptation
measures.

On the low-lying and partly reclaimed island of Ummanz (20 km?; approx-
imately 250 inhabitants), which is connected by a bridge to the much larger
island of Riigen, residents have been exposed to natural hazards for as long as
anyone can remember. The memory of the 1872 disaster is deeply rooted in the
collective memory and mentality of the islanders. Stories about it are passed
down from generation to generation, and various artefacts such as memorials
serve as reminders. The 1872 storm surge, the construction of a protective
sea wall in response, the subsequent development of agriculture, and—since
German reunification—the rise of boutique ecotourism form the core of a
cultural myth that a protected and comfortable life in this remote place of
natural beauty will remain possible in the future.

The current sea wall is in a poor state of repair and inadequate in light
of the expected effects of climate change in the region. However, the coastal
protection plan proposed by the regional government is seen by the islanders
as a threat to their hard-won identity as a rural community living in harmony
with nature. The municipality cannot afford the residents’ preferred option of
reconstructing the old sea wall. Instead, the regional government wants to build
a new dyke along the axis of the island. As a result, some parts of the island
will be returned to the sea, while the inhabited areas will be better protected.
The residents see this as a direct attack on their way of life. This has resulted
in a stalemate that hinders the implementation of measures to mitigate risk.

In Timmendorfer Strand, located about 150 kms further west, there is a very
different attitude. The 1872 storm surge there led to a different socio-economic
development. A spa and seaside resort has made tourism the main source of
income. This has also strongly influenced the local identity and mentality.

48 Schenk (2015).
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Box 3.1 (continued)

The prevailing values of today’s residents are material. They see the Baltic Sea,
the beach, and the coast as the economic lifeline of their community and take
the threat of flooding extremely seriously, despite perceiving the likelihood
as relatively low. The community’s driving motivation is the protection of
investments and the associated future prospects of the residents. Moreover,
unlike in Ummanz, the municipality has given residents ample opportunity
to influence decision-making on local adaptation measures. Together, these
factors have greatly contributed to the development and acceptance of a local
adaptation strategy in which the values of coastal protection and the promotion
of tourism are intertwined.*

Clearly, communities can learn different lessons from the same climate events.
Past experiences can influence the motivation to shape protection, depending on how
people and authorities deal with periods of acute danger and loss. Based on studies
of the long-term effects of disasters, we distinguish four patterns: self-confidence,
tunnel vision, trauma, and resentment.*°

3.4.1 Self-Confidence

In the pattern characterised by self-confidence, crisis experiences lead to feelings of
solidarity: ‘we’ have been tested and strengthened by the disaster, and have emerged
stronger by standing shoulder to shoulder. The dominant lesson drawn from this is that
‘our’ resilience to adapt to climate events is considerable. The collective perceives a
strong capacity to act.

An example is how centuries of living in the Dutch delta have been embedded in
a narrative of a ‘battle against the water’ that ‘we’ have learned to win. Some of the
flood disasters that have occurred over the centuries are ingrained in the collective
memory of the Dutch: the St. Elizabeth’s flood in 1421, the storm surge in 1825, and
the North Sea flood of 1953. These serve as reminders of the danger: the sea not only
gives, but also takes away from time to time. However, the self-confidence narrative
emphasises the control the Dutch have managed to gain over the water, for example in
the image of the Dutch lion defeating the water wolf. The modern achievements that
are consistently cited include the damming of the former Zuiderzee (now Lake IJssel),
the Delta Works,?' the extensive system of river dykes and pumping stations, and
now also the adaptive water management embodied in the success of the government

49 Martinez et al. (2020); Hallin et al. (2021).
30 Arcaya et al. (2020); Grisham et al. (2023); Hettige (2023); Peters (2021).

51 The Delta Works are a vast Dutch defence system of dams, sluices, and storm surge barriers,
constructed to protect the Netherlands from coastal flooding.
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programme Room for the River (see Box 3.2).5? The institutions that underpin these
efforts—the water authorities, the Directorate-General for Public Works and Water
Management, and the independent Delta Programme Commissioner—are widely
respected.>?

Box 3.2 The government programmes Room for the River and Meuse

Works
In the winters of 1993 and 1995, the rivers Meuse and Rhine were faced with

enormous volumes of water heading towards the sea. The dykes along the rivers
just about held, but there was significant flooding in the areas outside the dykes.
This near-disaster was the impetus for the Room for the River programme.

In centuries past, rivers were shortened by embanking bends and meanders
and they were narrowed to reclaim more land along the rivers and to speed up
the discharge of water. Flood safety was achieved by making the dykes higher
and stronger. The Room for the River and Meuse Works programmes marked
a break with this trend. What was special about these programmes was the
dual objective—ensuring flood safety and improving spatial quality—and the
role of residents. Decision-making on the measures for Room for the River
took place within the framework of a key planning decision, in which public
participation was an integral part.

The measures themselves included relocating dykes, lowering stone break-
waters in rivers, removing obstacles in the floodplains, deepening the flood-
plains, and creating side channels. This created more space for water to be
discharged safely and gave nature ample opportunity to develop along the river
branches. The measures for the Meuse Works programme include widening
and deepening the river, lowering floodplains, and constructing high-water
channels and retention areas. These measures also create space for nature
development.

The programmes started in 2005 on the river Meuse and in 2006 along the
branches of the river Rhine. In total, interventions have been carried out at 34
locations along the Rhine branches. With the completion of the Reevediep
in 2019, the Room for the River programme for the Rhine branches was
concluded, while the Meuse Works programme continues for the time being.>*

The narrative of control and mastery continues to influence the current approach
to the consequences of climate change. The belief that nature can be controlled has
been a robust component of Dutch climate adaptation policy: even in times of rising
sea levels and changing weather patterns, the Netherlands can ‘win’ against nature
through a combination of technical ingenuity and adjustments to the physical living
environment.

52 Van Buuren (2019).
53 Van den Brink (2021).
54 Rijkswaterstaat (n.d.)
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Such historically grounded strong collective self-confidence is a double-edged
sword. It can certainly drive motivate proactive adaptation. But it can also produce
a vulnerability paradox. In communities that feel protected by high levels of infras-
tructural preventive measures, risk awareness and the motivation to engage actively
in mitigation and preparedness may be relatively underdeveloped.> In such commu-
nities, so much of the once-feared danger has been brought under control that many
people have come to expect comprehensive and flawless protection. As a result,
they lose sight of the residual and newly emergent risks they actually do face. Such
neglect of residual risks makes citizens vulnerable when disaster scenarios that are no
longer feared—because they have widely become considered impossible—do in fact
materialize.”® In line with this, Dutch linguist and philosopher Lotte Jensen observes
that ‘[i]f you assume that there is a technological fix for every problem, the need to
examine human behaviour critically disappears.”>’

As an example of this, consider the protective measures implemented after 1995
around the villages of Itteren and Borgharen in the southern part of the province of
Limburg. While these measures significantly reduced flood risks, they also created
the potential for a ‘bathtub effect’ in the event of a dyke breach or extreme water
levels. This refers to the rapid and high inundation of a low-lying area surrounded
on all sides by dykes, thereby increasing risks to people and animals, significantly
reducing available evacuation time, and causing greater damage to buildings.’® It is
highly questionable whether the local population sufficiently recognises the problem
that this ‘solution’ poses.>

3.4.2 Tunnel Vision

Communities with experience of disasters are better prepared for ‘the devil they
know’ than for unknown but nonetheless real threats. In communities that have
primarily dealt with a particular type of threat due to their location and history,
preparedness for that specific event is well developed. Consider high water in river
deltas and wildfires in Australia and southern European countries. Hazards that
are not kept relevant by personal experience or collective memory resonate far
less in disaster planning. This bias in the ‘risk catalogue’ comes at the expense
of preparedness for relatively unfamiliar risks that these communities face.®

Most Dutch adults learned in geography class that the Netherlands has a temperate
maritime climate, or something similar. This already puts Dutch citizens at a disad-
vantage when trying to grasp the significance of the fact that, due to climate change,

55 For the Netherlands, see Terpstra (2011); Netherlands Court of Audit (2023).
56 Rosenthal (1988); De Graaf (2022).

57 Jensen (2020: 13).

58 Kasmalkar et al. (2024).

59 Universitat Autdonoma de Barcelona (n.d.)

60 Djakakis et al. (2021); Etkin et al. (2018).
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even temperate climate zones can experience much more severe storms. The natural
disaster scenario that most Dutch people are alert to is that of ‘too much water in
the wrong place.” This remains highly relevant in times of climate change, but at the
same time, at least two of the four dominant climate threats identified by the Royal
Netherlands Meteorological Institute—more heatwaves and prolonged droughts—
do not receive equal attention. Box 3.3 illustrates how such blind spots can cause
problems.

Box 3.3 Unprepared for the silent Killer called heat®'

Between 4 and 18 August 2003, unusually high temperatures combined with
socio-economic vulnerability led to nearly 15,000 excess deaths in France.
Older people were the most vulnerable, but excess mortality was also observed
in other age groups. For men aged 35 to 44, excess mortality exceeded 20%.
The main causes of death were dehydration, hyperthermia, and heatstroke.

Most of the excess deaths occurred in urban centres, such as the Paris
region. Research has shown strong correlations with the living conditions of
the victims, particularly poverty, isolation, and poor health.%? Of the victims,
92% lived alone and 41% lived in a one-room apartment, with an area smaller
than 10 m? in 12% of cases. Police and fire services, often the first to arrive after
a report, consistently described the stifling temperatures in the rooms where
the bodies were found.

Other European countries also experienced historic temperature peaks in
August 2003, ranging from 38.5 °C (in England and Wales) to 47 °C (in
Portugal). England and Wales saw an excess mortality of 16% between 4 and 13
August. Portugal, on the other hand, experienced much higher temperatures but
a comparatively low increase in mortality (26%) throughout the entire month
of August compared to the same period in the years 1997-2001. This was
not a coincidence, but the result of adaptation policy. For example, in 1999,
the city of Lisbon established a preventive health service in anticipation of
future heatwaves, which in 2003 was actively engaged in early warning and
the mobilisation of protective measures and social support for at-risk groups.
In France, there was virtually no preparation of any kind. As a result, heat
became a predictable but neglected silent killer.

The 2003 heatwave in France served as a wake-up call that heat could no
longer be ignored as a climate phenomenon that regularly affects the country
and, as a consequence of climate change, will do so with increasing frequency.
The impact of subsequent heatwaves has proven to be substantial. One study
has estimated the economic impact of selected health effects of heatwaves in
France during the period 2015-2019 at €25.5 billion, mainly in the areas of

61 This box text is based on the publication by Poumadere et al. (2005).
62 Keller (2015); Adélaide et al. (2022).
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Box 3.3 (continued)

mortality (€23.2 billion), reduced active days (€2.3 billion), and morbidity
(€0.031 billion).%> Heatwaves thus represent a significant economic burden
for the French health care system and a considerable health risk for segments
of the population.

3.4.3 Trauma

A trauma pattern can emerge when people’s disaster experiences make them painfully
aware of the magnitude of the dangers they face and of their limited capacity to
protect themselves.%* In this pattern, feelings of loss, damage, and lack of control are
predominant. The social fabric of affected communities can suffer severe damage
from traumatising disaster experiences, reflected among other things in the erosion
of trust. This can provoke or reinforce a fatalistic attitude toward hazards: let the
future take care of itself. As a result, the capacity to act is undermined further. It
may also prompt people to escape the chronically vulnerable situation, ranging from
‘internal migration’—suppressing what has happened and what may still occur—to
physical migration.%> Research among those affected by flooding in the province of
Limburg in 2021, for example, has shown that anxiety about a possible future flood
is a significant predictor of the intention to move to a location without flood risk.®®
Elements of the trauma pattern can be found in the long-term community impacts
of hurricane Irma, which struck the Caribbean islands of Sint Maarten, Saba, and Sint
Eustatius—part of the Kingdom of the Netherlands—on 6 September 2017. Fully
90% of the buildings and virtually all infrastructure on Sint Maarten were damaged.®’
The island’s residents generally demonstrated resilience in the immediate response
phase, and there was considerable solidarity in providing assistance to those who
had lost their homes and possessions. Emergency aid from the Netherlands was rela-
tively swift, although tensions arose over time between the Dutch government and the

63 Adélaide et al. (2022).

64 The social psychologist Hirschberger (2018: 1) offers a striking analysis of collective trauma:
“The term collective trauma refers to the psychological reactions to a traumatic event that affect
an entire society; it does not merely reflect an historical fact, the recollection of a terrible event
that happened to a group of people. (...) Collective memory of trauma is different from individual
memory because collective memory persists beyond the lives of the direct survivors of the events,
and is remembered by group members that may be far removed from the traumatic events in time
and space. These subsequent generations of trauma survivors, that never witnessed the actual events,
may remember the events differently than the direct survivors, and then the construction of these
past events may take different shape and form from generation to generation.’

65 Saul (2022).

66 Dyijndam et al. (2023).
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government of Sint Maarten—partly because the Dutch government imposed condi-
tions regarding good governance.%® Six to eight weeks after hurricane Irma, however,
more than 30% of Sint Maarten’s residents were suffering from post-traumatic stress
symptoms, despite their initial resilience. Many decided to leave the island and seek
refuge elsewhere: a year and a half after the disaster, the number of islanders who
had migrated to the three largest cities in the European part of the Kingdom of the
Netherlands had more than doubled compared to the period before the hurricane.®’

3.4.4 Resentment

The final way in which climate events can leave their mark on the culture of a
community is characterised by feelings of resentment. Criticism of the actions of
authorities and disappointment over the lack of solidarity within society underlie
these feelings. The prevailing narrative is that ‘we’ have been abandoned by everyone,
or that ‘they’ (the authorities and other groups) apparently considered protecting other
interests more important than addressing ‘our’ needs. The dominant sentiment is that
authorities (and sometimes fellow citizens) cannot be trusted when it matters. The
authorities are then widely blamed for the damage and suffering resulting from a
new disaster. The aftermath of the climate disaster in the Spanish region of Valencia
in 2024 provided a dramatic example of this. During a visit to the affected area, the
king of Spain was pelted with mud and booed, and the regional governor became a
widely despised figure, bereft of the legitimacy normally accorded to the holder of
that office.”®

Even if there is no existing pattern in society of fatalistic expectations, it is not
uncommon for ‘disasters after the disaster’ to occur during the response and recovery
phases of disasters. In the immediate response phase, everyone often puts their best
foot forward and much can be arranged quickly, but the subsequent reconstruction
and claims settlement processes are incomprehensibly and unacceptably bureau-
cratic for many: compartmentalised, formalised, and slow. This increases the losses
suffered and exacerbates the sense of resentment among those affected. Dutch disaster
psychiatrist Berthold Gersons refers to this as the disillusionment phase:

The exhaustion and fatigue of the first weeks contribute to this. Victims and bystanders,

even entire communities, risk losing their trust in authorities and government, sometimes

for years. (...) [I]f victims are not properly supported and assisted after a disaster, a cascade
of problems can arise.”’

If such groups had already sensed that their concerns about increasing but unad-
dressed risks fell on deaf ears during the often years-long lead-up to the eventual

68 Wijkhuis et al. (2018: 16); Inspectorate of Justice and Security / Inspectie JenV (2018: 58-59).
6 BNNVARA (2017); Van der Sanden (2019).
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disaster, this can form a toxic cocktail. In cases such as the earthquakes in the northern
Dutch province of Groningen, caused by gas extraction,’? and the childcare bene-
fits scandal,”>-7* we have seen the destructive effects of resentment not only on the
well-being and resilience of affected groups, but also on social cohesion and the
legitimacy of government more broadly.”

3.5 Conclusion

Climate change brings new uncertainties. In this chapter, we have seen how threat
appraisal and coping appraisal influence how people deal with these uncertainties.
The success of climate adaptation policy therefore partly depends on the extent to
which these sociological and socio-psychological insights are taken into account.

Climate events and the subsequent administrative response can profoundly alter
the mentality of communities and individuals. The Dutch have gained much self-
confidence through their long and successful struggle against water. As the old Dutch
saying goes: ‘God created the earth—except for the Netherlands, for that was made by
the Dutch themselves.” This self-confidence has brought the Netherlands much, but
can also lead to overconfidence. In the Netherlands, attention almost automatically
focuses on water-related hazards, while climate change also involves drought and
heat. This attitude poses a risk to society. Belief in a certain degree of self-reliance
and trust in fellow citizens and authorities can be severely shaken if climate events
have disastrous outcomes and people are left disoriented. Traumatic experiences and
feelings of resentment reduce the likelihood that people can, or want, to contribute
to the common good.

The analysis in this chapter may give the impression that the sociological and
socio-psychological factors discussed here are, in most cases, a hindrance to climate
adaptation. However, this is not necessarily the case.

To understand this, we return to the Lob van Gennep. There, official plans led to
increasing uncertainty among citizens and businesses. For many, the ‘sluice’ was a
frightening prospect. However, the heated debates also led to renewed risk awareness.

72 The parliamentary inquiry committee that investigated natural gas extraction in Groningen artic-
ulated the resentment felt by many residents in powerful terms. It referred to the ‘systemati-
cally ignored interests’ of inhabitants, ‘unacceptably prolonged dangers’, a ‘wavering reinforce-
ment strategy’, and ‘empty promises’ in the recovery operation; see Parliamentary Committee of
Inquiry on Natural Gas Extraction in Groningen / Parlementaire enquétecommissie aardgaswinning
Groningen. (2023).

73 In the childcare benefits scandal, the Dutch Tax and Customs Administration wrongly accused
and prosecuted thousands of parents between 2005 and 2019 for fraud with childcare benefits.
This led to severe and, in many cases, catastrophic financial and personal problems for the affected
families.

74 Committee of Inquiry on Childcare Benefits / Parlementaire ondervragingscommissie kinderop-
vangtoeslag. (2020).

75 Kanne and Driessen (2021).
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Partly as aresult, the village councils in the area began to explore what the community
itself could do to enhance safety. Together, they drafted a memorandum proposing
measures ‘to increase awareness and self-reliance among residents.” They are also
exploring ‘collective forms of self-reliance.” Instead of each household putting up
its own sand bags, for example, one could consider demountable walls that protect
an entire street in case of emergency.’®

In this way, the residents of the Lob van Gennep demonstrate that they are not
powerless. A strong sense of mutual solidarity and a firm belief in their shared abilities
allow communities to enhance their resilience. In such cases, and depending on the
type of risk, the government may be better advised to take a supporting rather than a
leading role. The next chapter will examine in greater depth the crucial role of social
cohesion in dealing with climate events.
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Social cohesion refers to the degree of connectedness within a society. When a
society exhibits a high level of social cohesion, citizens are able to live and work
together harmoniously.

Social cohesion influences how people act before, during and after a climate event.
A strong social safety net can make the difference between life and death during a
climate event. Recovery is often more successful within close-knit communities.
A climate event can have repercussions for social cohesion. Adversity often leads
to temporary solidarity, but the long-term impact is not always positive. The way
in which the authorities respond to a climate event is crucial in this regard.

4.1 Offering a Helping Hand is not Enough

Immediately after the disaster, many parties came forward to help and repair the damage. The
Netherlands is good at crisis management: helping people, addressing the initial emergency,
but then it stalls. As a municipality, we moved on to the next phase — the aftermath — quite
quickly, but now, nearly a year later, that’s still where we are. (...) This morning, a member
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of our field staff members came into my office. Right after the flood, he left the mess at home
to help other affected residents. Now he’s struggling and deeply worried about his finances,
and only now does he dare to ask for help. Eleven months have passed. For that reason alone,
I keep insisting that something must change in this country.!

Daan Prevoo, Mayor of Valkenburg (province of Limburg)

On 14 and 15 July 2021, the river Geul overflowed its banks in the far south of the
Netherlands. This flood caused damage worth hundreds of millions of euros in the
municipality of Valkenburg. People were forced to leave their homes and business
owners had to shut down their operations. In the quote above, the mayor of Valkenburg
notes that help was offered from all sides in the immediate aftermath of the disaster.
In the previous chapter, we already saw that a disaster can lead to greater solidarity
among people.” The mayor explains that one member of his field staff found himself
in a precarious situation nearly a year after the disaster. This man gave a helping
hand to the community, but did not dare to ask for help himself. A social safety net
is therefore far from self-evident, even for those who contribute to the collective.

The flooding of the Geul was the result of excessive rainfall in the summer—one
of the weather phenomena that, according to the Royal Netherlands Meteorological
Institute, will occur more frequently due to climate change, along with more heat,
drought and rainier winters. These climate events have an impact on social cohesion.
Equally importantly, social cohesion is one of the factors that determines whether a
society can successfully cope with changes in its weather.

In this chapter, we examine the interaction between social cohesion and the conse-
quences of climate change. We begin with a brief explanation of what we mean by
social cohesion (Sect. 4.2). We then discuss how social cohesion can help to address
the consequences of climate change (Sect. 4.3) and how climate change itself affects
social cohesion (Sect. 4.4). Illustration 4.1 shows how social cohesion and the impact
of a climate event, such as a flooding caused by rainfall, are interrelated.

4.2 Social Cohesion: the Whole is Greater than the Sum
of its Parts

What holds a society together? Many scholars have struggled with this question. And
itis not only academics who are interested in it: a society falling apart is a frightening
prospect for many people. Concerns about social divides and increasing segregation
are voiced frequently.’

By ‘social cohesion’, we refer to the connectedness within society: the social fabric
that links individuals and enables citizens to live and work together.* The concept
has various definitions, partly because social cohesion is studied across multiple

! Dutch Association of Insurers (2022).

2 Cf. Meijer (2022).

3 Tiemeijer (2017), SCP (2024b).

4 Glas and Mulder (2018). In this context, Van Houwelingen (2016) also refers to an ‘invisible glue’.
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academic disciplines. More important than a precise definition are the themes that
emerge when we reflect on the connectedness within society.’

Interactions between people play a central role: with whom do people have contact,
and what is the nature of these contacts? We can view society as a web of networks
that connect people (Fig. 4.1). At the most basic level, we find networks of people
who have much in common (bonding). The mutual trust among members of such a
network is high, and cooperation is almost taken as self-evident. Examples include
close-knit families, neighbourhood communities or student societies. In addition,
people seek contact with others who are less like themselves but with whom they
associate in other ways. This gives rise to connections between the more cohesive
networks (bridging). Many of these connections arise from shared activities. Sports
clubs, political parties and workplaces are typical examples where such contacts are
established. A third type of connection arises when bridging occurs between people
with very different positions of social power (linking). This can happen, for example,
when someone meets a local councillor through the football club.®

These three types of connections are generally referred to in the literature as
different forms of social capital.” For social cohesion in society as a whole, the inter-
play between these connections is important. For example, social problems can arise
when people from different ethnic or socio-economic backgrounds rarely encounter
each other in a positive way. In the worst case, there is a risk that members of different
groups will approach each other with hostility. Although people in such a situation
may feel strongly connected to a small group, cohesion at the societal level remains
low.

Political scientist Robert Putnam established a link between social capital and
trust in the authorities and politics.® By joining clubs and engaging in volunteer work,
people are exposed to different perspectives and experience first-hand how fruitful
cooperation can be achieved. In this way, citizens effectively train their capacity to
listen and develop an understanding of difficult trade-offs. As a result, citizens may
also develop greater trust in politics. After all, political decision-making is often
a slow process in which understanding other viewpoints is essential to reaching
compromises.” In the Netherlands, the magnitude of this effect appears to be relatively
limited.'?

5 For an overview of various scientific definitions of social cohesion, see Appendix B to SCP (2023);
see also Brock et al. (2019).

6 Szreter (2002); Putnam (2000).

7 Researchers at the SCP define social capital as ‘the total resources available to a person or group
through their social network, which can help them achieve goals that would otherwise not be
possible or only at (much) higher cost’. Regarding the difference between social cohesion and
social capital, they note: “Where social cohesion concerns a “state of affairs” regarding the quality
of social relationships and the coherence between various social groups, social capital is (...) to be
viewed as a resource from which individuals or social groups draw to enhance their agency.” (SCP
2023: 31; see also Dijkstra 2012: 14). Translated by the WRR.

8 Putnam (1993).

9 Korsten and De Goede (2006).

10 Dekker and Van der Meer (2011).
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Fig. 4.1 Social connections in society: bonding, bridging and linking'!

Chan et al. distinguished three criteria that a society with a high degree of social
cohesion must meet. First, people in such a society are able to trust, help and coop-
erate with each other. Second, they share a common identity and feel connected to
one another. Finally, these feelings lead to concrete actions. In other words, social
cohesion is also expressed in behaviour.'?

Much scientific research seeks to map out social cohesion in societies. The three
criteria mentioned above provide useful guidelines for this. Many researchers focus
on trust and participation.'> Among other things, they do so by conducting surveys
in which they ask people about their trust in others, their willingness to help others
or their membership of civil-society organisations.'* Trust in public figures and
institutions is also often included.! At best, studies like these provide an indication
of the level of social cohesion because of the risk that respondents give socially
desirable answers or that connectedness manifests itself in other ways.!6

If we look at such indicators of social cohesion in the Netherlands, we see a mixed
picture. Within Europe, the Netherlands is one of the countries with the highest
percentage of volunteers. Nearly half of the Dutch population engages in volun-
teer work each year.!” Compared to other countries, the Dutch have a high level of

11 Cf. Aldrich (2012a).

12 Chan et al. (2006).

13 Schmeets and Exel (2022).

14 CBS (2018).

15SCP (n.d.)

16 Van Houwelingen (2016).

17 Schmeets et al. (2016); CBS (2024a).
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trust in their fellow citizens.'® However, the government response to the coronavirus
pandemic has led to a significant decline in trust in the authorities: in April 2020, 69%
of Dutch people had a high level of trust in the Dutch government, compared to 22%
in September 2023.'"” There have been further developments indicating declining
cohesion. For example, contact between neighbours is decreasing. Whereas 67% of
Dutch people aged 45 to 55 reported having daily or weekly contact with neighbours
in 2012, this had dropped to 58% by 2023. Other age groups show a similar trend.?
More young people aged 15 to 25 reported feeling socially lonely in 2023 compared
to 2019 (11.9% versus 10.1%).%!

Moreover, there are groups who feel excluded from the rest of society.?” Recent
research by the Netherlands Institute for Social Research has shown that the worlds
of the rich and the poor have become increasingly separated.”> In highly diverse
neighbourhoods, social interaction is more complex. This is sometimes associated
with reduced cohesion.?*

Urbanisation also plays a role in the level of social cohesion people experience.
According to the 2023 Safety Monitor compiled by Statistics Netherlands, people
living in rural areas experience more social cohesion than residents of large cities.
They feel more connected to their neighbours, know each other better and are more
willing to help one another.>

4.3 The Role of Social Cohesion in a Changing Climate

A recent report on the evacuation behaviour of victims during the flooding in Valken-
burg repeatedly emphasised the importance of a strong social network. A circle
of friends, family and acquaintances increases the likelihood that someone will be
informed in time about a disaster. Moreover, members of the social network often
lend a helping hand. In the absence of private transport, a lift from an acquaintance
can make all the difference.?® Multiple empirical studies have shown that commu-
nities with relatively high levels of cohesion recover more quickly after a disaster.?’
This was also the case in Valkenburg:

18 CBS (2022, 2024e).

19 Engbersen (2022); Snel et al. (2024).

20 CBS (2023, 2024b).

21 CBS (2024c).

22 CBS (2020).

23 SCP (2024b).

24 WRR (2018).

25 CBS (2024d).

26 Van den Berg et al. (2022); Putnam (2000).

27 Townshend et al. (2014); Ntontis et al. (2020); Reckin and Weil (2015).
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Especially when it came to cleaning up and subsequent renovations, the social network
played a major role for many people. One victim who had received a lot of help from friends
and family said: “If we hadn’t had that (...), I don’t know how we would have managed. We
could never have done it alone. (...) If you don’t have a social network because of who you
are, that’s really sad in those circumstances.” A weaker network can therefore mean that the
consequences of the flooding are more severe and last longer: “There are still elderly people
living alone who had to organise everything themselves, whose homes have not yet been
repaired and who are still living upstairs.”23

The example of the municipality of Valkenburg shows that social cohesion is impor-
tant both during and after a climate event. Interactions between people also play a key
role in taking protective climate adaptation measures—that is, even before climate
threats have led to problems. In any case, while some climate events may not result
in major catastrophes as in Valkenburg, they can still cause significant disruption to
social life. In such cases, adaptation can help to reduce social damage. For all these
stages—before, during and after—we discuss how social cohesion plays a role.

4.3.1 Social Cohesion and Adaptive Action

In 2018 and 2019, an international team of scientists, including researchers from
Wageningen University & Research, conducted studies in the province of Groningen,
in the north-east of the Netherlands.”” They wanted to determine to what extent
different types of connections—bonding, bridging and linking—are associated with
greater resilience among farmers. To investigate this, they conducted interviews with
around a dozen farmers and analysed survey results from more than 70 farmers.
They also organised a panel discussion and spoke with agricultural experts. They
discovered that having a combination of different forms of social capital was linked
to greater resilience. Farmers whose social networks were largely limited to similar
people (bonding) mainly focused on strengthening existing production processes.
Farmers with broader social networks—in other words, networks characterised by
bridging and linking—were more likely to enhance their resilience by exploring
alternative business models. Through contacts outside their own circle, they learned
more about cultivating different crops or how a bed and breakfast could provide
additional income.

The above study shows that social capital is important when implementing
changes or taking precautionary measures. This is equally true in the context of
climate adaptation. Close-knit communities with relatively little input from outside
may struggle to adapt to a changing climate. Broadly speaking, there are two causes
for this. Firstly, a close-knit community characterised by strong bonding may have
a knowledge gap. Due to a lack of contacts outside their own network, community
members can find it difficult to overcome any information deficit. In this sense, a lack
of curiosity can hinder such a community. Secondly, the social norms within a group

28 Van den Berg et al., (2022: 33).
29 Slijper et al. (2022).
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can resist change. For example, this may be the case if members of a community
derive their identity from a particular way of life or a very specific place (see also
Chapter 3).%

At the same time, close-knit communities offer opportunities. The high level of
trust among members of such a community means they are sometimes willing to set
aside their own interests for the greater good.?! For example, American research has
shown that the social capital present in such a community encourages its members to
make greater efforts to reduce the risks of wildfires.>> For many activities aimed at
increasing climate resilience, however, all forms of social connections are important.
For instance, successful citizen initiatives (see Box 4.1) require careful coordination
with the municipality and benefit from knowledge exchange with initiators in other
locations.*

Box 4.1 Social cohesion and citizen initiatives

Across the Netherlands, people are launching ‘citizen initiatives’ with the aim
of making their street or neighbourhood more climate-resilient. These initia-
tives range from installing green roofs and selling rainwater tanks to improving
home insulation. For example, residents of the Kattenbosch neighbourhood in
Rosmalen, in the south of the Netherlands, have ensured that dozens of roofs
in their area are now covered with stonecrops. As a result, the homes are better
protected against heat and extreme rainfall.** In the city of Tilburg, a citizen
initiative aims to create 1000 so-called water-friendly gardens within three
years. This will reduce the risk of flooding.?* In the city of Zwolle, there are
several citizen initiatives focused on making homes more sustainable. People
jointly purchase insulation materials or ensure that neighbours have easy access
to expertise.>® As these examples show, citizen collectives make an important
contribution to climate adaptation in numerous ways. However, this does not
mean that setting up a citizen initiative is easy. Funding and objections from
the authorities can sometimes be significant obstacles.?” Successful citizen
initiatives often bring together different types of social connections: bonding
is important at the neighbourhood level, while bridging and linking play a role
in contact with officials or initiators elsewhere.

30 Smith et al. (2012).

31 Ostrom and Ahn (2009); Ireland and Thomalla (2011).
32 Bihari and Ryan (2012); Agrawal and Monroe (2006).
33 Kleinhans (2017).

34 Provincie Noord-Brabant. (2018).

35 Huisje Boompije Beter (n.d.).

36 platform duurzaam Zwolle (n.d.).

37 Oostveen (2023).
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4.3.2 The Importance of Social Cohesion During Climate
Events

As discussed in Chapter 1, the consequences of climate change, such as prolonged
heat and extreme rainfall, can be socially disruptive. The previously mentioned
flooding of the river Geul is an example of this. At the time, the Dutch govern-
ment classified this flood as a disaster.>® During a crisis, social networks are often
crucial in preventing or mitigating suffering.

The role of social cohesion is extensively described in disaster literature. Disasters
often lead to altruism: in a crisis situation, people are more willing to help each other.
It is perhaps not surprising that people draw on their social capital when other forms
of capital are under severe pressure. The late sociologist Russell Dynes commented
on this:

‘Most importantly, of all the forms of capital, [social capital] is less damaged and less
affected. Consequently, during the emergency period, it is the form of capital that serves as
the primary base for a community response. In addition, social capital is the only form of
capital which is renewed and enhanced during the emergency period.’>

In an emergency, a strong social network can quite literally mean the difference
between life and death. Conversely, people who are socially isolated are less likely
to survive a catastrophe. They lack the contacts who look out for them, provide
information or help with evacuation if necessary.*’

In his book Heat wave, the sociologist Eric Klinenberg demonstrates how impor-
tant social cohesion is in coping with heat in an urban environment. He reached this
conclusion after conducting extensive research on a heatwave that struck Chicago
in 1995 and caused hundreds of deaths within a short period of time. The quality of
what he would later call ‘social infrastructure’—*the physical places and organiza-
tions that shape the way people interact’*' —proved to be one of the main explanatory
factors for excess mortality in a given neighbourhood.*> Older people who chatted
regularly with neighbours and were therefore less likely to become isolated had a
greater chance of surviving the heatwave. The design of the spatial environment can
encourage such social interactions. Consider, for example, public spaces such as
libraries or parks. In Box 4.2, we discuss Klinenberg’s study in more detail.

38 NOS (2021).

39 Dynes (2003: 9).

40 Aldrich and Meyer (2015).

41 Klinenberg (2018: 5); see also Kolner and Engbersen (2024).
42 Klinenberg (2015).
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Box 4.2 The importance of social infrastructure during a heatwave

In July 1995, the city of Chicago was struck by a heatwave. For several consec-
utive days, temperatures exceeded 40 °C, accompanied by high humidity. The
hot air barely moved and smog descended down to street level. Particularly
in the central parts of the city, an urban heat island effect developed: the
many buildings and roads trapped the heat and reflected it, limiting night-
time cooling. The excess mortality recorded during the four most critical days
amounted to 739 people.

The municipality was forced to deploy seven refrigerated trucks to handle
the enormous influx of bodies. Images of this, broadcasted from media heli-
copters, left a deep impression on the city’s collective psyche. Forty-one
deceased individuals ended up in a mass grave because their bodies remained
unclaimed. Most victims were elderly people living in poverty. Many had no air
conditioning or could not afford to turn it on. There were also power outages
that made cooling systems unusable. A disproportionately high number of
victims lived in neighbourhoods plagued by high crime rates and from which
government agencies and aid organisations had effectively withdrawn for much
of the daytime. As a result, residents did not dare to sleep with open windows
or outdoors.

A ‘social autopsy’ of the disaster revealed that this pattern of victimhood
was the result of a combination of age, socio-economic and social cohesion
factors.* Virtually all victims were elderly, lived in poverty and lived alone.
More men than women died. On average, women are more socially connected
to family members and people in their community than men. The vast majority
of victims lived in African American neighbourhoods; in Latino and white
neighbourhoods with similar socio-economic conditions, excess mortality was
significantly lower. The underlying reason for this was that family and commu-
nity structures were often much more disintegrated in the African American
neighbourhoods, crime rates were much higher and institutions were less active.
As a result, vulnerable individuals were more often overlooked, let alone
helped.

Evacuations are particularly stressful for people and can lead to mental health
problems. It is precisely at such times that a social network can ensure that victims
do not feel abandoned. Social cohesion increases the likelihood that victims have
sufficient access to resources and other facilities.** Social connections provide people
with an additional layer of protection. For example, Dutch people with high social
capital experienced less fear and stress during the coronavirus pandemic.*

43 Klinenberg (2002).
4 Greene et al. (2015).
43 Snel et al. (2022).
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However, this does not mean that greater social cohesion during a crisis always
leads to better outcomes. Although strong social ties can ensure that people are better
prepared and evacuate more quickly, cohesion can also lead to risky behaviour.*
For instance, individuals who feel a strong connection to a particular group may be
inclined to try to rescue others, thereby putting themselves in danger.

4.3.3 Social Cohesion and Recovery

Two months after the North Sea flood of 1953, female volunteers from all over the
Netherlands travelled to the affected areas in the provinces of Zeeland, South Holland
and North Brabant.*” Upon arrival, they received a headscarf and overalls. Armed
with brooms and buckets, they set to work cleaning the thick layer of mud from floors
and furniture in homes. Scrubbing, scouring, mopping: in two days, these ‘mud girls’
made a house at least somewhat habitable again (Fig. 4.2). The gratitude of the local
population was immense, as is evident from a fragment of a song of praise sung in
the village of Oude-Tonge for several volunteers from the northern city of Haarlem:

We give you thanks, dear Haarlem maids,
for coming to help us cope.

Your achievements need no further praise —
they restored our spirits and hope.*8

After a disaster, a period usually follows in which attempts are made to return to
the previous situation. Depending on the scale and nature of the event, this recovery
can require considerable time, space and energy. Moreover, mud girls do not always
appear. When adrenaline levels drop and media attention wanes, victims may feel
as though no one is looking out for them. Under such circumstances, feelings of
resentment can arise easily—as described in the previous chapter.

Political scientist Daniel Aldrich identifies three reasons why social capital, even
more than economic and human capital or the extent of the damage, is the most impor-
tant predictor of successful recovery.*’ First, people can use a strong social network
to exchange information and provide each other with financial and administrative
support. Second, well-connected communities have greater organisational capacity.
Collective action makes it easier to articulate shared needs and secure resources from

46 Meyer (2018).

47 The North Sea flood of 1953 was a catastrophic flood that occurred during the night of 31
January to 1 February 1953, caused by a severe north-westerly storm combined with a spring tide.
This combination resulted in extremely high water levels, causing dykes to break in the provinces
of Zeeland and North Brabant and on the South Holland islands. Large areas were inundated and
1836 people lost their lives. This disaster prompted the construction of the Delta Works, a series
of dams and storm surge barriers to protect the Netherlands from flooding. The North Sea flood of
1953 remains deeply etched in the memory of many Dutch people.

48 See, among others, Both (n.d.); Terhoeve (2023). Translated by the WRR.
49 Aldrich (2012b).
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Fig. 4.2 Mud girls. Source National Archives

the authorities. Neighbours who keep an eye out also help reduce the likelihood of
looting. Third, social capital creates a barrier to leaving a devastated neighbourhood.
People are less likely to turn their backs on a neighbourhood where they have an
extensive social network; that capital is valuable. Community spirit thus provides an
incentive for reconstruction.

4.4 Consequences of Climate Change for Social Cohesion

As in other languages, temperature is often associated in Dutch with emotions and
behaviour. Someone who keeps a cool head remains calm; with a hot-tempered
person, on the other hand, it is best to keep your distance until they have cooled
down. These associations are not entirely unfounded. A Dutch group of scientists
placed people in a warm bath and then examined how the higher temperature influ-
enced their decision-making. Their results show that people with a higher body
temperature spend less time making choices. Tempers literally run shorter at higher
temperatures, although there is still much scientific debate about the precise impact
of heat on cognitive ability.”® Other studies show that increasing heat is associated

30 For a brief video presentation on why people tend to be more aggressive in summer, see University
of the Netherlands (2022). For scientific publications on heat and behaviour, see Van Maanen et al.
(2019); Zhang et al. (2019).
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with more aggression in society.’! For example, domestic violence increases during
heatwaves.’> Now that the likelihood of heatwaves in our country is increasing, we
must therefore take into account a rise in violent incidents.>

The risk that the consequences of climate change will worsen interactions between
people is not limited to heat. Reduced cohesion can also arise when residents of an
affected neighbourhood decide not to return after an evacuation. Houses may then
remain vacant or be occupied by many new residents. The original inhabitants who
do not leave may consequently feel out of place.>* And when recovery efforts after a
climate event are insufficient, there is a threat of deterioration, which in turn reduces
social cohesion over time.

At the same time, as we saw in the introduction to this chapter and in the previous
chapter, disasters can also lead to greater solidarity and a strengthening of iden-
tity. Especially during the recovery phase, new connections can emerge.” In the
Roombeek district of Enschede, the municipality deliberately promoted broad resi-
dent participation during the reconstruction phase after the fireworks disaster.’® Many
victims of the fireworks disaster therefore felt taken seriously and proud that they
were able to contribute to the recovery effort.’’

Finally, it should be noted that the way in which the authorities design climate
adaptation measures and respond to crisis situations can have a direct impact on
social cohesion within a society.’® Across the country, squares and streets are being
greened. More greenery in the neighbourhood not only helps to cope with heat and
excessive rainfall, but can also strengthen the local social infrastructure, because
residents are more likely to meet outdoors when the environment is inviting. In
addition, cohesion can be reinforced by a strong national identity. For example, the
Dutch are generally proud of the Delta Works.> They have become a symbol of our
struggle against water.

The societal consequences of the coronavirus measures are quite different. Trust
in the Dutch government has declined sharply. And although neighbourhood rela-
tions and mutual trust did not change significantly during and after the pandemic,
citizens are concerned about increasing polarisation. Supporters and opponents of
the government’s measures find it difficult to engage in dialogue.® It is certainly not
inconceivable that climate adaptation measures or the official response to climate
disasters could lead to similar polarisation in the future. A disaster can drive people

51 Anderson (2001); Anderson et al. (1997); Williams et al. (2015); Miles-Novelo and Anderson
(2019).

52 Sanz-Barbero et al. (2018).

53 National Institute for Public Health and the Environment (2024); Park (2024).
54 Van Holm et al. (2018).

55 Meyer (2018).

56 Denters and Klok (2010).

57 Bazen (2014: 172).

58 Carlin et al. (2014).

9 Jensen (2020).

60 Snel et al. (2023).
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apart if the eventual response proves unsatisfactory, if authorities fail to provide suffi-
cient accountability afterwards or if the suffering of those affected is not adequately
acknowledged and remembered.®!

4.5 Conclusion

The saying ‘together we are strong’ also applies when considering the societal
impacts of climate change. People who exchange information learn more quickly
which measures can be effective in dealing with extreme rainfall, drought and heat.
In times of great stress, such as during a flood, a social network serves as a safety net.
People who know and trust each other are more likely to offer help. Finally, social
relationships are important for recovery after a disaster.

Nevertheless, it would be too simplistic to view social cohesion solely as a positive
force. In this chapter, we have also encountered examples showing how close-knit
communities can hinder the development of a climate-resilient society as a whole.

The relationship between climate change and social cohesion also goes both
ways. Changing weather patterns and climate-related events influence social cohesion
within society.

In the previous chapter, we saw that the way the authorities deal with climate
events affects the mentality of individuals and communities. The same applies to
social cohesion. Trust in institutions is one of the factors that plays a role here.
Government policy can facilitate the formation of connections between people. High-
quality public spaces and amenities such as libraries enable people to meet one
another.

A policy that broadly strengthens social cohesion can reduce climate vulnera-
bility. This potential of social cohesion is particularly important in climate-vulnerable
parts of society. Social cohesion forms a buffer that can help prevent a weak
socio-economic position from deteriorating further in times of crisis.
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5.1 Everyone Feels the Heat, but Some Feel it more
than Others

Daisy sighs and pants. Despite keeping her balcony doors open for many hours,
her apartment in the city of Nijmegen simply will not cool down. She has already
endured a hot summer, with temperatures sometimes exceeding 30 °C and nights
that brought little relief.! Daisy is not the only one. Dutch homes are often designed
to let in as much sunlight as possible, but that same sun can cause temperatures to
rise sharply during a heatwave.?> Especially when airing is not an option, the heat
lingers. This is also the case in Daisy’s apartment. Her windows can only be tilted
open by 10 cm—a small gap that offers little relief.

During this period, Daisy suffers from heat stress. This term refers to ‘health
complaints that arise when people are no longer able to regulate their body tempera-
ture properly due to high temperatures and humidity’.? Heat stress is a serious public
health issue and leads to excess mortality in the summer.* However, the impact of
heat stress extends much further. People who are unable to sleep well for several
nights experience difficulties in many areas. These include increased tensions within
families, poorer academic performance at school or reduced productivity. Because
of climate change, this problem is expected to become much more significant in the
coming decades.

Research by the investigative journalism platform Investico has shown that there
are no major differences between Dutch income groups in terms of how heat-resistant
their homes are.’> Nevertheless, households with lower incomes are generally more
vulnerable.® International research has shown that they are more likely to live in
districts with less green space. As a result, these areas cool down less quickly during
hot periods and the risk of heat stress is greater.” In addition, they are more likely to
live in rental properties,® making them dependent on the owner for any modifications
to the home. Although heat stress is a major concern for social housing tenants, a
large proportion of housing associations currently have no policy in place to address
heat-related issues.” Homeowners with limited financial means often do not have the
funds to make adjustments to their own homes, let alone escape the heat.'” Lastly,

! Daisy was extensively interviewed for the Dutch radio programme Argos; see Van den Adel and
Bekker (2023).

2 Daisy’s ‘house with a through room’ is used as an example here. This term refers to homes where
sunlight can shine through the entire living room. See TNO (n.d.); NOS (2024b).

3 RIVM (n.d.)
4 RIVM (2021); Ballester et al. (2023); CBS (2023).

5 Of households with low and above-average incomes, 53% and 57% respectively live in a home
with an excessively high heat score; see Investico (2024) and Salmons and Woutersen (2024).

6 Van Merwijk et al. (2023).

7 Chakraborty et al. (2019); De Vries et al. (2020); Rocha et al. (2024).
8 See e.g. SCP (2020).

9 BZK. (2023).

10 Van Merwijk et al. (2023).
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individuals with a lower socio-economic position are often more susceptible to heat-
related health problems, as they are more likely than average to suffer from obesity
and cardiovascular diseases.'!

This overview of heat-related issues demonstrates that the impacts of climate
change are distributed unequally. In some scenarios, however, climate change may
also reduce socio-economic problems, for example if rising temperatures result in
milder winters. This would reduce the likelihood of households falling into energy
poverty, as well as excess mortality.'?

This chapter focuses on the link between the consequences of climate change and
socio-economic position. We pay particular attention to socio-economically vulner-
able groups. There is often a link between this vulnerability and other forms of social
inequality, for example in the areas of health and participation.'? First, we explain
how scientists analyse socio-economic position (Sect. 5.2). We then examine how
socio-economic position helps determine the impact of climate events (Sect. 5.3).
Next, we consider risks that increase socio-economic disparities in society, focusing
among other things on the delayed effects of climate events (Sect. 5.4). Illustration 5.1
shows that socio-economic position can influence the impact of a climate event, such
as a heat wave.

5.2 Socio-Economic Position and Vulnerabilities

Socio-economic differences between neighbourhoods exist in almost all Dutch
municipalities. The Hague offers a good example. Traditionally, the more affluent
have lived on higher sandy soils, while people with a lower socio-economic position
have lived on low-lying peat soils.!* The location of one’s home is also a status
symbol. Scientists and policymakers have long been concerned with the question of
how to address socio-economic differences in society.'?

In order to study the socio-economic circumstances of households, scientists have
been looking for indicators that can express socio-economic position. In this context,
the term socio-economic status score (SES score) is often used.!® Statistics Nether-
lands uses data on prosperity, education and recent employment history for this
purpose. Together, these data provide an overview of differences in social positions
within society. Of course, such a picture is not complete; other factors are also

I RIVM (2012: 44); Schwartz et al. (2020).

12 For an example in which the impact of a severe winter is recently calculated, see CPB (2022).
For an analysis of excess mortality, see RIVM (2023); KNMI (2023).

13 RIVM (2012); De Voogd and Cuperus (2021).

14 The Hague Historical Museum (n.d.); Municipality of The Hague (n.d. b).
15 WRR (2017a).

16 For definitions of socio-economic status, see VZinfo (n.d.).
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Ilustration 5.1 Socio-economic position
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important, such as political participation or—as the example of The Hague illus-
trates—the postcode of a residence.!” In this chapter, we therefore primarily view
SES scores as measures that can be used to approximate socio-economic positions
and differences.!®

When we look at socio-economic position in this way, we see considerable differ-
ences across the Netherlands (Fig. 5.1). In particular, the average socio-economic
position of households is low in the north-east of the country, the far south-east and
the major cities (shown on the left). The major cities also show greater inequality
(shown on the right). The aforementioned divide in The Hague, for example, is clearly
visible when looking at socio-economic status scores at the neighbourhood level."”
Rotterdam, Amsterdam and The Hague are the municipalities where the most people
live in poverty in both relative and absolute terms (between 10 and 11% of the local
population in 2017).%°

Socio-economic position is often statistically associated with other forms of social
vulnerability. For example, a study by the National Institute for Public Health and
the Environment shows that people with a lower SES score, on average, suffered
more from the effects of the coronavirus pandemic. They were overrepresented in
excess mortality figures.?!

This greater vulnerability was already present at the outset: on average, people
with a low SES score have poorer health, smoke more often and are more often over-
weight.?? Similar correlations in disaster studies make clear that other variables often
play an important role, such as age, ethnicity, family situation, gender, language profi-
ciency or the location of the home.?* The accumulation of such variables increases
vulnerability.>*

Statistical association does not imply that individual households with a similar
SES score exhibit the same degree of vulnerability. For example, a wealthy household
with a villain a floodplain is more susceptible to potential flooding than a low-income
household living in a high-rise apartment.?’

17 CBS (2021a).

18 We note here that prosperity concerns both household income and assets.
19 Gemeente Den Haag (n.d. a).

20 SCP (2019).

2L RIVM (2023: 49).

22 Springvloet et al. (2017); Schwartz et al. (2020).

23 Flanagan et al. (2011).

24 Westerhof et al. (2023).

25 An example of spatial vulnerabilities that are not related to socio-economic status can be found
in Arnhem; see Forrest et al. (2020).
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5.3 The Impact of a Vulnerable Socio-Economic Position
on Preparation, Response and Recovery

In this section, we examine how climate vulnerability is related to a vulnerable socio-
economic position during climate events. Naturally, it is not the case that poorer
population groups within a given area experience different weather than groups
living a few kilometres away. However, the circumstances in which people with
a more vulnerable socio-economic position live mean that, overall, they are more
likely to experience negative impacts from climate change.?” A climate event is
therefore not only a physical phenomenon, but also a social event with a range of
social and societal consequences.?® The events during and after hurricane Katrina in
the American city of New Orleans in 2005 illustrate this point (see Box 5.1).

Box 5.1 The impact of hurricane Katrina

An example of a natural disaster that disproportionately affected vulner-
able communities is hurricane Katrina in 2005. This hurricane of the most
severe category caused extensive damage in New Orleans and the surrounding
area. Although the link to climate change was not directly emphasised at
the time, the disaster serves as a warning for future storms.”’ The hurri-
cane caused widespread damage throughout the city, but it was the low-lying
districts with many low-income residents and minority groups that were hit
the hardest.’® These were precisely the districts with a relatively high propor-
tion of residents with low incomes, many of whom were African Americans.
Public recovery efforts in these districts also progressed more slowly than in
the wealthier, predominantly white districts.?'

Social cohesion—the subject of the previous chapter—was also a deter-
mining factor in the impact. For example, a severely affected Vietnamese
district recovered significantly faster than neighbouring, wealthier districts.
The church, where much of community life took place, played a crucial role.
By maintaining contact with various members of the community, the church
was able to coordinate how and when residents returned. This reduced the risk
that people would end up in an abandoned district without services or neigh-
bours. At a later stage, members of the community joined forces through the
church to stand united against political plans that were hindering the recovery
of the district.*

27 Westerhof et al. (2023).

28 Tavery and Wagner-Pacifici (2022); Quarantelli (1986: 2).
2 Lynn et al. (2009); Cannavo (2008).

30 Frank (2020); Bolin and Kurz (2018).

31 1slam and Winkel (2017).

32 Chamlee-Wright and Store (2009).
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Box 5.1 (continued)

These examples of the unequal impact and resolution of damage and recovery
demonstrate that climate vulnerability is not only determined by physical
conditions (such as the location of the home, the severity of storms and rain-
fall), but also by social factors, including socio-economic position and social
cohesion.?

The greater impact of climate change on socio-economically vulnerable groups mani-
fests itself in four ways: through (1) increased exposure and sensitivity; (2) limited
adaptive capacity; (3) fewer perspectives for action during climate events; and (4)
lower recovery capacity.>* We will discuss these four aspects in turn.

5.3.1 Increased Exposure and Sensitivity

Exposure to climate threats is primarily determined by where someone lives: for
example, people in low-lying areas are more exposed to flood risk, while those in
densely built-up areas without green spaces are more exposed to heat stress. Social
inequality is often reflected in the living environment. This is also evident in the
Netherlands. Districts where households have above-average incomes are more likely
to be greener, for example because homes have gardens.®

More trees and plants and fewer paved surfaces offer at least two advantages:
rainwater is better absorbed into the soil, reducing the risk of flooding, and more
greenery mitigates heat. Various Dutch studies show that ‘heat islands’ can be up
to 9 °C warmer than their surroundings during hot periods.*® Such heat islands
can be disastrous. Regardless of any measures people may take themselves, those
living in greener environments are less exposed to the negative effects of heat and
extreme rainfall. In addition to the physical environment, the type of work that people
do can also increase exposure to climate events.>’ People who work indoors are
less likely to be affected by heat, cold or rain. By contrast, workers in physically
demanding sectors such as construction, agriculture or emergency services are more
exposed to hazards during extreme weather.*® Moreover, their productivity decreases
in such situations, with negative consequences for the income of groups like the

33 Klinenberg (2002).

34 This classification is based on various studies: Islam and Winkel (2017); PBL (2024a); Forrest
et al. (2020). Other classifications are also possible, for example from disaster preparedness
literature: prevention, preparation, response and recovery; see Bonfanti et al. (2024).

35 De Vries et al. (2020); Maas et al. (2009).

36 TNO (2012); RIVM (2012); Atlas of the Living Environment (2020); Urban Heat Islands (n.d.).
37 Islam and Winkel (2017).

38 Park (2024).
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self-employed.>® A survey of around 500 arable farmers shows that the majority
are experiencing declining incomes due to increasing weather extremes. Despite
measures such as drainage and irrigation, their financial vulnerability is increasing.*

Exposure alone does not necessarily result in climate-related damage. Whether
a climate event leads to damage also depends on sensitivity. Increased sensitivity
among socio-economically vulnerable groups is often the result of a combination
of factors. For example, there is a clear link between socio-economic position and
health. People with lower levels of education are more likely to smoke and to be
overweight.*! In other words, they are more likely to belong to epidemiological risk
groups.*?> These health disparities in turn influence the impact of climate events on
individuals. For example, people who are overweight have more difficulty dissipating
heat and are therefore more susceptible to heat stress.** In addition to socio-economic
position, other factors also play a role in sensitivity, such as gender, age, physical
disabilities and ethnicity.**

Finally, there is often an accumulation of problems. People living in poverty are
not only more vulnerable to climate risks, but also frequently face a multitude of
other challenges.* These problems require time, attention and resources.*® Climate
change may be recognised as a problem, but it often ranks low on the list of priorities,
as a resident of the Caribbean island of Bonaire illustrates:

I can’t worry about climate change. That’s a problem for the future. Right now I have to feed
my children.*’

A cumulative burden of challenges reduces people’s resilience to adversity and
increases their vulnerability to climate threats.

5.3.2 Limited Adaptive Capacity

Climate vulnerability is not a given. Good preparation—which reduces exposure or
sensitivity—can prevent much suffering. For example, people can adapt the layout
of their homes to minimise damage in the event of flooding. Seemingly simple
measures can already make a difference, such as placing sandbags at the door and
avoiding laminate flooring on the ground floor. However, some preparations, such

39 Hallegatte and Rozenberg (2017).
40 Hiddink (2023); NOS (2024a).
41 CBS (2025); CPB (2013); WRR (2018).

42 De Vries et al. (2020); Ministry of the Interior and Kingdom Relations et al. (2023); Chakraborty
et al. (2019).

43 Speakman (2018).

4 Van Merwijk et al. (2023); Levac et al. (2012).

45 Westerhof et al. (2023).

46 Westerhof et al. (2023).

47 Caribbean Network (2021). Translated by the WRR.
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as installing sunshades or air conditioning, involve high costs. Other measures do
not require money, but do demand risk awareness and knowledge. Examples include
seeking reliable information, considering evacuation options and escape routes and
responding promptly to warning signals.

Research into the taking of precautionary measures against potential flooding in
the city of Arnhem illustrates how social inequality affects adaptive capacity. In the
Burgemeesterswijk—a district with high rates of home ownership and households
with a high socio-economic position—resilience is generally high. In the Spijk-
erkwartier and the city centre, where incomes are lower and there are many rental
properties, the situation is different.

In these districts, there is less enthusiasm for taking measures. The researchers
linked this to the high percentage of rental properties and the fear of having to reverse
adaptations or incurring possible fines when moving.*®

Socio-economic position is an important predictor of whether or not people take
preparatory and adaptation measures.*” This applies both to measures that require
financial investment and to those that do not.”° Broadly speaking, there are two main
barriers to preparation: lack of knowledge and lack of resources.

Knowledge begins with awareness. People who are aware of a threat are more
likely to seek information about it and possibly take preparatory measures. The
risk and crisis barometer from spring 2023 shows that the number of people gath-
ering information about events such as extreme weather and flooding is increasing.
A quarter of people sought information about extreme weather.’! The risk percep-
tion of climate threats among citizens varies according to socio-economic position.
According to research by Statistics Netherlands, in 2020, 85% of highly educated
people saw climate change as a major problem for the future, compared to 67% among
those with lower levels of education.”? Other statistical research concerns adapta-
tion preferences among residents in Rotterdam. It shows, among other things, that
people with lower levels of education are significantly less concerned about the risk
of flooding and heat.’® An international study on flood risk found that older people
and those with lower levels of education are less likely to seek relevant information
on websites.”* Without awareness and the right knowledge, people are unlikely to
take action to protect themselves against a changing climate. However, even greater
knowledge does not guarantee that more adequate preparatory measures will be taken
(see also Chap. 3).%

In addition to information about threats, specific knowledge about regulations
and subsidy applications for adaptation measures also plays a role. Not everyone is

48 Forrest et al., (2020: 8).

49 1 evac et al. (2012); Hallegatte and Rozenberg (2017).
50 Zamboni and Martin (2020).

511&0 Research (2023).

521&0 Research (2023).

53 CBS (2021b).

54 Derkzen et al. (2017).

55 O’Sullivan et al. (2012).
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aware of the available options. Moreover, applications can be complex. For example,
residents who apply for a subsidy to disconnect rainwater downpipes from the sewer
may be required to provide information about their property, such as site plans or
photographs.’® Whether people apply for such government subsidies is also related to
socio-economic position. In the city of Breda, for example, residents have been able
since April 2020 to apply to the municipality for partial reimbursement of the costs of
climate adaptation measures. These include greening gardens, installing sunshades
and disconnecting rainwater downpipes. On average, subsidy applicants have higher
incomes and higher levels of education.”’ A study on the provision of subsidies
in the municipality of Arnhem has also shown that it is mainly affluent residents
who benefit.’® A similar mechanism is at play in the allocation of subsidies for the
energy transition, where wealthier households in particular receive subsidies that are
partially funded by less well-off households. Some of the subsidised measures also
make homes more climate-resilient, specifically in the case of insulation.””

A lack of financial resources is a second barrier to implementing climate adapta-
tion measures. Even when subsidies are available, there is still an amount that must
be paid by citizens or businesses themselves. Not everyone has the means to do
so. Furthermore, residents of rental properties are unable to make changes to their
homes themselves. As noted at the beginning of this chapter, housing associations
and other landlords are often still insufficiently interested in climate adaptation. To
put it bluntly, socio-economically vulnerable groups are more likely to be dependent
on others and therefore experience a reduced capacity to act.5

5.3.3 Fewer Perspectives for Action During Climate Events

In earlier centuries, wealthy Amsterdam merchants would leave the city during the
summer months. They built country estates for this purpose along the Vecht and
Amstel rivers and in the dunes near the North Sea coast, each more impressive and
larger than the last. While their poorer fellow citizens had to endure the stench
rising from the filthy canals and were exposed to infectious diseases such as plague
and cholera, the wealthy enjoyed fresh air in the countryside. Those with means had
the option to escape the annual malaise.

The stinking canals may seem a thing of the distant past, but even in recent times
there are examples of situations in which people’s socio-economic position limits
their perspectives for action, with potentially negative consequences for their well-
being. Take the energy crisis, for example. Rising gas and electricity prices have led

56 WRR (2017b).

57 Van den Broek et al. (2020).

58 Van Valkengoed et al., (2020; 2021).

59 Gerretschen (2022).

60 WRR (2023).

61 Canon of the Netherlands (n.d.); Municipality of Amsterdam (2024a).
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Fig. 5.2 Spatial distribution of reports of foundation problems in the Netherlands.%* Source KCAF
nd.a

to increasing energy poverty, particularly in the areas shown in Fig. 5.2 as having
lower socio-economic status scores.’> When energy costs become unaffordable for a
household, it is not surprising that households turn the thermostat down significantly
or even switch it off. Although it is difficult to demonstrate a causal relationship,
Dutch researchers have found that health care costs are higher among energy-poor
households that consume little energy.®

Fear of high bills can literally be fatal. A notorious example of the vulnerability
of households with limited financial means dates from 1980. A severe heatwave
struck the Midwest of the United States. Local authorities distributed free fans to
citizens in need, mostly elderly people and low-income households. But because
these households feared high energy bills, the fans were not used.%> During the
heatwave, around 150 people died. Most were poor and elderly.

62 TNO (2023a). Energy poverty is defined as ‘when a household has a low income in combination
with a high energy bill or a dwelling of (very) poor energy quality’, see Netherlands Organisation
for Applied Scientific Research (2023a).

63 TNO (2023b).
64 KCAF (n.d. a).
65 US House of Representatives Testimony (1980: 36).
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Access to information is also crucial during crisis situations. However, not all
information reaches every target group equally. For example, people with limited
proficiency in Dutch or with hearing or visual impairments may have difficulty
understanding evacuation details.%

Another concern regarding perspectives for action during a crisis is the level of
trust citizens have in government. This trust is linked to socio-economic position.®’
Citizens with less trust in the authorities are less likely to follow advice.®® As a
consequence, their vulnerability increases.

If a disaster is imminent or a climate event occurs, evacuation may be neces-
sary. People will then be asked to leave their homes. During flooding in the town
of Valkenburg in the summer of 2021, between 1,500 and 2,000 people were evac-
uated.®” Residents without access to a car found it more difficult to evacuate safely,
especially if they lacked a social network to rely on.”” In general, people with a
more vulnerable socio-economic position are less able to evacuate, even if they have
received the appropriate information.”! Wealthier citizens have more options to relo-
cate physically or to stockpile emergency supplies. Car ownership enables people
to evacuate themselves and their loved ones more quickly. With sufficient financial
resources, it is also easier to arrange temporary accommodation elsewhere.”?

5.3.4 Lower Recovery Capacity

Inequalities also persist after a disaster. Even with equal exposure and vulnerability,
the extent to which someone is able to recover can determine how ‘unequal’ people
emerge from a crisis situation.”® Here, we address both physical and mental recovery.

Repairing damaged homes and buildings is costly. Funding may come from
personal savings and private insurance or from government or disaster relief funds.”*
Itis evident that households with substantial financial reserves are able to start repairs
or replace household goods more quickly.”” If a household has limited financial

66 Flanagan et al. (2011).

67 SCP (2023a); Fornalé et al. (2023); Bolin and Kurz (2018).

68 Bonfanti et al. (2024); Stel et al. (2017); Fothergill and Peek (2004).
69 Van Mersbergen (2021).

70 Van den Berg et al. (2022)

7l Fothergill and Peek (2004).

72 Gladwin and Peacock (1997).

73 Islam and Winkel (2017).

74 In the event of a disaster, such as a flood, the Dutch National Disaster Relief Fund may initiate
a fundraising campaign. Private individuals can contribute to this effort. The aim is to support
those most severely affected. An example is the Limburg Flood Recovery Fund; see Dutch National
Disaster Relief Fund (n.d.).

75 Leichenko and Silva (2014); Comerio et al. (1994).
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means, recovery is more likely to be postponed.’® Socio-economic differences also
play arole in insurance coverage. Less affluent households are less likely to be insured
against damage caused by natural disasters.’”” Those in less favourable circumstances
are also less likely to access recovery fund budgets, as the application process is
often complex and time-consuming (see also the example on subsidy applications in
Sect. 5.3).78

The aftermath of the flooding in the province of Limburg painfully illustrates how
socio-economic inequalities affect recovery. A resident of Geulle, one of the flooded
villages, described it as follows:

There are people here on the street who really had to wait until the insurance paid out before
they could start [renovating]. It simply wasn’t possible. So you’re almost a year and a half
further down the line, because everything takes so long.””

On top of the differences in the speed of recovery they face because of their finan-
cial circumstances, some people can find recovery a major psychological challenge.
International research has shown that trust in the authorities reduces stress during
emergencies and that strong community cohesion often leads to less post-traumatic
stress following a disaster (see also Chap. 4).8 If victims feel abandoned during a
disaster, this can have a lasting and devastating impact on their trust in the author-
ities involved. People with low levels of trust tend to have poorer health and fewer
social contacts.®! Here too, people in vulnerable social positions generally have less
trust in both government and others.®? As a result, they are at greater risk of slower
psychological recovery.

Many evacuated citizens were still struggling with psychological problems a year
after the flood in the province of Limburg. This was partly related to the slow pace
of repairs and the resulting lack of time and mental and physical space to process
the events. The loss of control and sense of security, as well as the disappearance of
everyday routines, can weigh heavily on some victims.®3

76 Islam and Winkel (2017).

77 Thomas et al. (2018); Botzen (2017); Cannon et al. (2020).
78 Fothergill and Peek (2004).

79 Van den Berg et al. (2022: 34). Translated by the WRR.

80 Bonfanti et al. (2024); Matthews et al. (2020).

81 Thoresen et al. (2018).

82 SCP (2023a).

83 Van den Berg et al. (2022).
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5.4 Effects of Climate Change that Further Worsen
a Vulnerable Socio-Economic Position

So far in this chapter, we have examined how socio-economic position influences
where and how the impacts of climate change are felt within a society. We have mainly
looked at climate events that occur rapidly, such as a flood.®* However, climate change
can result not only in rapid and sudden events, but also in slow, almost creeping
changes.®> For example, models show that the shift in climate zones over the next
50 years will be greater than in the past 6,000 years.®® The shifting of climate zones
also regularly makes the news. The hot French summers of the 1970s are now quite
normal in the Netherlands.?” Such changes have consequences for a wide range of
sectors, from tourism and agriculture to health, sports and education.®® This change
is taking place gradually. The likelihood of warm summers is increasing, while the
chance of another Elfstedentocht—the traditional skating tour along 11 cities in the
province of Friesland—is diminishing.®’

In a similarly insidious way, climate events can contribute to increasing socio-
economic vulnerability. In this section, we explain two mechanisms that can deteri-
orate the socio-economic position of vulnerable groups further. This does not mean
that every climate event necessarily leads to greater socio-economic disparities. As
noted at the beginning of this chapter, higher winter temperatures can reduce the risk
of energy poverty for socio-economically vulnerable groups. In addition, we discuss
two case studies. We show that some groups in the housing market and in education
may be more vulnerable as a result of climate change.

5.4.1 Mechanisms that can Deteriorate a Vulnerable
Socio-Economic Position Further

Because socio-economically vulnerable groups experience greater exposure and have
more limited adaptive and response capacity, there is a risk that their social position
will deteriorate further after a climate event. For example, they may incur debt to
repair their homes, leading to new financial problems. Wealthier individuals are able
to ‘bounce back’ more quickly and effectively after climate events. Some researchers
refer to this as a vicious cycle, as described in a United Nations study:

It begins with multidimensional inequalities, which then cause greater exposure of the
vulnerable groups to climate hazards, increase their susceptibility to damage caused by

84 Erikson (1995).
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86 Xu et al. (2020).

87 NRC (2022).
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these hazards, and decrease their ability to cope with and recover from the damage. As a

result, when the climate hazards actually hit, vulnerable groups suffer disproportionate loss

of income and assets (physical, financial, human, and social). Climate change thus makes

inequality worse, thus perpetuating the cycle.”

The consequences of climate change can undermine the socio-economic security
of vulnerable groups further through rising prices.”! Furthermore, climate-related
events such as prolonged drought and excessive rainfall are becoming more frequent,
increasing the risk of smaller or failed harvests.”> Various studies indicate that
climate change will impact global food production, particularly crop yields; producer
incomes; and the prices, availability, quality and safety of food.”® For example, the
price of olive oil rose by several tens of percentage points in 2023 and 2024 due to
persistent drought in the Mediterranean region.’* Households with limited financial
resources are more severely affected by rising food prices, as they spend a relatively
larger share of their income on food.”

Many households in the Netherlands also have limited margins to absorb price
increases. We need only look back a short time to understand the effects that price
increases in essential goods can have. In 2022 and 2023, the rise in energy prices
posed a significant risk for poorer population groups. The Netherlands Bureau for
Economic Policy Analysis (CPB) has repeatedly pointed out that, without additional
policy measures, large groups of Dutch citizens are at risk of falling below the poverty
line.”®

Households with a strong socio-economic position are generally more resilient,
while those with a more vulnerable position are, on average, more vulnerable to
climate impacts. Persistent vulnerability threatens to erode the economic position
of poorer households. Chain effects represent a significant risk in this regard, as
we demonstrate using the following case studies of climate-vulnerable districts and
education.

5.4.2 Case 1: The Consequences of Climate Change
Jor the Housing Market

Climate threats are not evenly distributed across the country, as we have argued
several times in this chapter. For many homeowners—private owners and housing
associations—drought is an insidious problem that can cause significant financial
damage in the long term. In many parts of the Netherlands, building foundations are

90 Islam and Winkel (2017: 7).

91 Carleton and Hsiang (2016).

92 Schlenker and Roberts (2009).

93 Vermeulen et al. (2012); Carleton and Hsiang (2016).
94 Burostat (2024).

95 Leichenko and Silva (2014).
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vulnerable, for example because low groundwater levels have caused the wooden
foundation piles to rot. In addition, some homes are at risk of damage from subsi-
dence, due in part to the type of ground on which they are built. The predicted
increase in summer drought will exacerbate foundation problems.”” Exposure to this
risk is not evenly distributed in the Netherlands, as reflected in regional differences
in damage reports. Figure 5.2 illustrates this.

The Council for the Environment and Infrastructure (R1i) estimates that by 2035,
around 425,000 buildings in the Netherlands will be affected by foundation prob-
lems.”® After that, the expected numbers increase, but so does the uncertainty. During
dry periods, the Knowledge Centre for Foundation Problems (KCAF) receives a
dozen to several dozen serious reports of foundation damage from across the Nether-
lands every day.”” The problem already exists, and climate change will increase the
number of future reports. Foundation damage is a major financial setback for owners.
Repairs can cost between €50,000 and € 100,000.100

Such an amount is easier to afford for households with greater financial means than
for those with lower incomes or less wealth. According to the Housing Cost Monitor
of the National Mortgage Guarantee, one in five homeowners with a mortgage had
difficulty paying their mortgage costs.'?""1> The repair costs associated with foun-
dation damage pose a significant risk for this group.'”® Foundation damage is an
example of how climate change can exacerbate inequalities on the housing market.
However, the impact on the housing market is broader and more far-reaching, as the
development of ‘climate gentrification’ in the US clearly demonstrates. There, homes
in higher-lying districts near the coast are more expensive than those in low-lying
ones.'™ This higher valuation stems from the lower risk of flooding. The higher
property values have led to a different composition of districts and neighbourhoods.
Wealthier households choose to live at higher elevations, while poorer households
settle in the lower-lying districts.

This creates a negative feedback loop in which a vulnerable socio-economic posi-
tion and climate vulnerability reinforce each other. Such an effect is not yet visible
in the Netherlands, but climate-vulnerable districts already exist. These districts are
more exposed to climate risks than average, and many of their residents have a

97 Rli (2024).

98 R1i (2024: 27).

9 KCAF (n.d.a).

100 KCAF (n.d. b.); ABN AMRO (2023).

101 The National Mortgage Guarantee is a guarantee that provides homebuyers with security. It
serves as a safety net for mortgagors who are unable to meet their payments due to certain
circumstances.

102 National Mortgage Guarantee (2024). Moreover, risks are exacerbated by the tight housing
market. Buyers are bidding above asking prices and taking out maximum mortgages. To increase
their chances of a successful offer, many buyers forgo a structural survey; see NVM (2024: 3). This
situation can result in buyers purchasing a home without financial reserves and facing high repair
costs after a few years.

13 NVM (2024).

104 Keenan et al. (2018); De Koning and Filatova (2020).
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low socio-economic position.!®> As climate risks become increasingly apparent, it
is likely that these risks will be factored into housing prices. Households that can
afford it will move to climate-resilient districts, while homes in climate-vulnerable
districts will become financially accessible to households with fewer resources. This
mechanism increases the socio-economic disparities between climate-resilient and
climate-vulnerable districts.'%

5.4.3 Case 2: The Consequences of Climate Change
for Education

The inequality-amplifying effects of climate change can also manifest in education.
Heat is particularly problematic. A warm classroom significantly reduces academic
performance.'?” A school year that is half a degree warmer can result in a 1% decrease
in learning outcomes.'”® The negative effect of heatwaves is even greater.'” In the
United States, the impact of weather on academic performance is observed across
all groups, but the negative effect is about three times greater for African American
and Latino students. This is related to the fact that these students are more likely to
live in districts with a pronounced urban heat island effect.''”

The Dutch Inspectorate of Education has also conducted research in the Nether-
lands on the impact of heat on academic performance. Scores for final exams in
secondary education are 0.034 points lower on hot days compared to days with
normal temperatures. This may seem minor, but these are average effects. According
to the Inspectorate, the magnitude of this effect is ‘slightly more than half the size
of the average effect of well-studied interventions for mathematics or reading in
secondary education”.!!! In current government policy, however, climate adaptation
in schools receives little attention (see Box 5.2).

105 ABN AMRO (2023).

106 pe Koning and Filatova (2020: 2); European Economic Area (2024).
107 Ebj et al. (2021).

108 Wargocki et al. (2019); Park et al. (2020).
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10 park et al., (2020: 310).
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Box 5.2 Adaptation measures in Dutch schools

Although climate change is addressed in education policy, adaptation measures
to reduce vulnerability to extreme weather are barely on the agenda. One
example is the Implementation Agenda for Climate & Energy.''> Much atten-
tion is devoted to making school buildings more sustainable, for example
through insulation and the installation of solar panels. However, adapta-
tion measures in schools are not mentioned. Terms such as ‘cooling’, ‘air
conditioning’ and ‘sunshade’ do not appear in the implementation agenda.

At the provincial and local levels, there is some attention to adaptation. For
example, there are websites in various provinces that inform schools about
the climate-resilient redesign of schoolyards, such as in the provinces of South
Holland, North Brabant and Limburg.''3 Each initiative promotes ‘green—blue’
measures—in other words, removing paving and creating more space for plants
and water storage. The provinces also make budgets available to implement
these redesigns. There are also various specific projects at the municipal level.
In some municipalities, for example, partnerships are being set up between
design agencies, architects and the municipality itself to create climate-adaptive
schools.

As shown by international comparative research, lower exam results affect educa-
tional outcomes in the long term. This effect is more pronounced among young
children and students living in poor districts.!!* A likely reason for the lagging
performance of these groups is that they have little or no access to resources that
mitigate heat, such as air conditioning at home.!!> A cooler home or a cooler school
can make a significant difference in terms of educational opportunities. In other
words, inequality of opportunity, combined with heat, plays a significant role early
in life.

5.5 Conclusion

We began this chapter with the example of Daisy. In her rental apartment, it is diffi-
cult to take measures that would make hot summers more bearable. The situation is
quite different in the eastern part of her hometown Nijmegen, in the Kwakkenberg

12 0CwW (2023).

113 Green-Blue Schoolyards (n.d.); Green—Blue Revolution Schoolyards (n.d.); Schoolyard of the
Future (n.d.).

114 prentice et al. (2024).

115 Park et al. (2020: 20). The authors refer to ‘less access to potentially compensatory resources’.
However, they do not specify what these resources are.
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district—a leafy neighbourhood with mainly detached houses and a wooded envi-
ronment. People own large gardens in which they can seek out the shade and children
can splash and play happily in swimming pools. Heat stress is hardly an issue here.
Wealthier homeowners are more likely to have sufficient means to adapt their homes:
they can install underfloor cooling, purchase air conditioning or fit their windows
with sunshades.

How people experience climate change is partly determined by their socio-
economic position. In this chapter, we have discussed examples showing that the
consequences of climate change hit socio-economically vulnerable groups partic-
ularly hard. The starting position of households with a vulnerable socio-economic
position is often worse, and their ability to make adjustments is limited. When climate
events occur, factors such as level of education, type of work, income and assets
all influence the impact and the speed of recovery. This creates mechanisms that
deteriorate socio-economic positions further and ultimately widen socio-economic
disparities.

If people experience financial hardship due to a climate event, underlying discon-
tent can develop into the previously described feelings of resentment. The distrust
that often accompanies this resentment offers little prospect of coping well with
the next climate event, especially when people withdraw into themselves. In short,
climate resilience requires continuous attention to the resilience of society. All social
factors play a role in this.
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6.1 Towards a More Broadly Supported Adaptation Policy

Policymakers in government bodies, businesses and civil-society organisations
cannot ignore the fact that the Netherlands will increasingly be exposed to the effects
of both gradual changes such as sea level rise and acute threats caused by extreme
weather. To understand what this may entail, we only need to look at the impact
of heatwaves that struck cities and regions in France and Italy (2015), the floods
in Germany, Belgium and the Dutch province of Limburg (2021) and the torrential
rains in the Spanish region of Valencia (2024). Climate disasters can cause loss of
life and devastation, disrupt societies for extended periods, ruin businesses and result
in enormous financial and ecological damage.

The impact of climate events extends beyond physical and economic damage.
Climate events also influence how people view themselves and society. In times of
crisis, social cohesion can increase. This stronger cohesion makes it easier to work
together on recovery and preparedness.

However, this is not a given. Climate events can also lead to a loss of trust in
the authorities and the surrounding community. The coronavirus pandemic in the
Netherlands has clearly shown that crisis management can unintentionally set groups
of citizens against each other. In some cases, this has led individuals to lose faith
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in the democratic rule of law, turn away from government and retreat into circles of
like-minded people. Similar dynamics may arise around climate policy and responses
to climate events. A government that neglects social factors in adaptation policy will
miss opportunities to enhance climate resilience. Moreover, if citizens feel aban-
doned, government policy may inadvertently contribute to social disruption. This
can also undermine public support for preventive measures.

One thing is clear: investing in physical measures is and will remain essential
in the coming decades. However, understanding the role of social factors in climate
adaptation shows that physical measures are necessary, but not sufficient to make and
keep our country climate-resilient. First, not all climate threats can be mitigated with
physical measures. Some risks are inherently difficult to predict, and no measure can
eliminate risks entirely. Second, social conditions and human behaviour also shape
the societal impact of climate events. Successfully anticipating climate threats and
managing climate events requires attention to both the physical and social context.

The more effective the government becomes at designing adaptation policy that
acknowledges the role of social factors in climate events, the better the Netherlands
will be able to withstand increasing climate threats. In this book, the WRR argues that
climate resilience in the Netherlands will improve if the government also invests in
social infrastructure, which encourages people to look out for each other, increases
mutual trust and offers perspectives for action. Figure 6.1 provides a schematic
overview of the findings and recommendations that we will discuss in more detail in
this chapter.

6.2 The Importance of Social Factors

In the preceding chapters, we examined the interplay between the consequences of
climate change and three social factors: dealing with uncertainty (Chap. 3), social
cohesion (Chap. 4) and socio-economic position (Chap. 5). Time and again, we saw
that climate events are also social events. Conversely, climate events influence social
relations within affected communities. We briefly summarise our threefold analysis.

People differ in how they deal with the uncertainty of climate threats—the socio-
psychological component. The concepts of threat appraisal and coping appraisal
underpin the adoption of measures. It is unlikely that people will seek ways to protect
themselves without confidence in their own abilities. What people think and do is
partly shaped by their environment and by what others consider desirable or normal.
Social norms, often linked to group identities, can therefore play an important role
in how people deal with climate threats.

The attitudes of individuals and communities towards risks in their living envi-
ronment have historical roots. Disasters from the past leave traces in the present.
For instance, communities that have frequently faced floods or wildfires adapt their
ways of life accordingly. On the other hand, people tend to prepare less thoroughly
for threats that have not occurred in the past or that are not embedded in collective
memory.



6.2 The Importance of Social Factors

Social factors matter when it comes to climate adaptation

Dealing with uncertainty Social cohesion Socio-economic position

Two conclusions on the role of social factors in adaptation policy

Conclusion 1 Conclusion 2

Climate resilience has a physical In a climate-resilient society,
and a social component, which people look out for each other,
ideally reinforce each other but are trust each other, and have the
not necessarily aligned capacity to act

Climate resilience in the Netherlands improves if the government also invests in
social infrastructure which encourages people to look out for each other,

increases mutual trust, and offers perspectives for action.

Recommendation 1 Recommendation 2 Recommendation 3

Invest in social Promote the joining Ensure that people
infrastructure to of forces and mutual know what they can
promote societal trust do to adaptto a
resilience changing climate

Fig. 6.1 Overview of findings and recommendations
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Physical measures cannot eliminate all climate risks. Every physical measure,
by definition, leaves residual risks. That is why climate resilience also means that
a society is able to withstand disasters without excessive damage and suffering.
Social cohesion plays a crucial role in this. Safety also arises from people being able
to rely on a network and experience support within their own living environment.
Neighbourhoods where people look out for each other recover more quickly after
a disaster. Conversely, a climate event itself can impact social cohesion. Among
other things, adversity can foster solidarity—but the effect is not necessarily positive.
Social cohesion can also decline, for instance if the actions of the authorities during a
climate event cause confusion or are perceived as unfair by certain groups of citizens.

Finally, groups with a weak socio-economic position are generally more vulner-
able to climate threats. Their exposure is often relatively high, while their capacity
to make adjustments to their living situation and lifestyle is relatively limited. A lack
of resources forms a barrier both to taking preventive measures and to carrying out
repairs after suffering damage as a result of climate events.

These three social factors are closely linked. In a manner of speaking, people
who are socially isolated, live in poverty and have little knowledge of climate risks
are three times as vulnerable. Climate events are highly likely to cause significant
damage and suffering in the coming decades. If people have not felt adequately
protected and if the costs of recovery become unaffordable, collective trauma and
feelings of resentment may arise. In such a situation, groups of citizens may lose trust
in the community and in government. In the worst case, a toxic cocktail of mistrust,
alienation and poverty can develop.

However, this dynamic can also work the other way. Working together during
disasters can confirm and even increase the collective self-confidence of commu-
nities. This is reinforced when people perceive the actions of institutions (such as
government bodies, aid agencies and insurers) during and after disasters as helpful
and fair.

6.3 Physical as well as Social Pathways to Climate
Resilience

Dutch adaptation policy aims to accelerate the transition to ‘climate resilience’.!
This also includes the capacity to cope effectively with extreme climate events. The
social factors described in this book offer a new perspective on the feasibility of this
aim.

Based on its analysis of the interaction between social factors and the conse-
quences of climate change, the WRR draws two conclusions that are relevant to
adaptation policy.

! TenW (2023). The National Climate Adaptation Strategy will be revised in 2026.
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In a Climate Resilience has a Physical and a Social Component, Which Ideally
Reinforce Each Other but are not Necessarily Aligned

A country that wants to reduce its vulnerability to climate change must make progress
on two fronts simultaneously: the physical and the social. A range of physical inter-
ventions provides the population with a certain level of protection. The authorities
can take responsibility for some of these physical interventions, but citizens and busi-
nesses will also need to take action themselves in their own living environment and
business operations. On the social front, this concerns the development of societal
resilience: since complete protection against all possible climate events is an illusion,
the community must also be able to cope with disasters and recover from them.

Physical protection and societal resilience therefore require efforts from the
authorities, citizens, businesses and civil-society organisations. Internationally, the
Netherlands is lauded as an example of how to create safe living conditions in a river
delta. The long history of the Dutch water authorities demonstrates that, in addition
to dykes and hydraulic engineering works, solidarity and cooperation are essential
ingredients. The challenges surrounding climate adaptation represent a new chapter
in safeguarding the Dutch living environment.

However, there is still much progress to be made on both the physical and the
social front, partly because the necessity of climate resilience does not always carry
sufficient weight among policymakers. The idea that Dutch land is literally malleable
is deeply embedded in the administrative culture. This belief is evident, for example,
in the approach to major challenges in housing construction and spatial planning. In
policy practice, the pursuit of climate-resilient spatial planning is often overshadowed
by other policy priorities, such as alleviating the housing shortage. Building sufficient
housing will remain one of the main policy priorities at both national and regional
levels in the coming years. As a consequence, some municipalities still choose to
build part of their housing stock in front of dykes or on land where there is a real
risk of subsidence.? Despite increasing climate threats and growing awareness, the
percentage of homes in vulnerable areas in the Netherlands has risen, from 7.9% in
2000 to 8.3% in 2021 and 9.2% in 2023.% The official policy line in Dutch government
now states that water and soil conditions must be taken into account.* For the time
being, however, it is often not the quality of the subsoil, but the utility value of land
that is decisive in land use decisions.’

Dutch society itself has taken limited action in the field of climate adaptation. On
the whole, the Dutch are aware of climate change. They acknowledge that climate

2 Examples include the planned districts of Stadsblokken and Meinerswijk in Arnhem and the new
village of Cortelande to be built in the Zuidplaspolder (South Holland); see NRC (2024a; 2024b),
respectively.

3 Nationaal Deltaprogramma (2022); PBL (2024).

4 “Taking water and soil conditions into account’ is a change from the previous policy principle in
which water and soil conditions were leading. See IenW (2024).

S RIi (2024).
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change is man-made and that it brings new threats. Nevertheless, taking adaptation
measures has so far received relatively little priority from many citizens, civil-society
organisations and businesses.

This is not without reason. After the North Sea flood of 1953, the Dutch govern-
ment invested heavily and with great success in physical protection measures.
Although floods have caused considerable damage since then, there have been
no further fatalities. The downside of this achievement is that many citizens
hardly consider the possibility that current flood protection projects might prove
inadequate.®

Although other extremes, such as heat and drought, are relatively unknown to
many Dutch people, they risk falling into a similar pattern of optimistic expectations
(‘the government will keep us safe, that’s what we pay taxes for’).Given the confi-
dence in physical protection measures and the expectation that the government will
ultimately intervene if disaster does strike, it is perhaps unsurprising that few people
have heeded the call to purchase an emergency package.’

This makes it clear that physical measures in climate adaptation policy can also
unintentionally have negative social effects. This is also known as the vulnerability
paradox: because physical measures give people a strong sense of security, they
no longer prepare for situations of insecurity, making them particularly vulnerable
when a disaster does occur.® Heavy reliance on the physical measures that have been
implemented can make people insensitive to the fact that all measures are accompa-
nied by residual risks. These residual risks will increase if global warming continues
to accelerate. Moreover, most physical protection measures in the Netherlands are
aimed at flood protection, while physical measures against other manifestations of
climate change, such as drought and heat, are still in their infancy.

Policymakers and administrators would do well to take into account the social
impact that physical measures may have. In Box 6.1, we discuss several barriers and
opportunities in this regard.

Box 6.1 Adaptation projects can serve multiple objectives

Large-scale infrastructure projects are the primary example of efforts to ensure
physical safety. In order to provide everyone in the Netherlands behind the
dykes with a basic level of protection, a major overhaul of the waterworks
is underway through the Dutch Delta Programme. From 2024 to 2037, the

6 Research shows that high confidence in sea defences and dykes influences the adoption of protec-
tive measures. Other studies indicate that few people are concerned about flooding in their imme-
diate living environment and that many people trust the government to take sufficient protective
measures. See Terpstra (2010, 2011), Van Thiel and Mol (2020), Netherlands Court of Audit
(2023) https://www.nationaleombudsman.nl/system/files/bijlage/Herstel %20bieden_een%20vak %
20apart.pdf and SCP (2025).

7 AD (2022); NOS (2022); SCP (2025).

8 Diickers (2023).


https://www.nationaleombudsman.nl/system/files/bijlage/Herstel%20bieden_een%20vak%20apart.pdf
https://www.nationaleombudsman.nl/system/files/bijlage/Herstel%20bieden_een%20vak%20apart.pdf
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national government is investing €7.7 billion in flood protection.” The total
budget for the already completed Room for the River programme amounted to
€2.3 billion.'” The necessity and value of such large-scale programmes and
projects are substantiated by social cost—benefit analyses, in which reducing
the number of casualties is given priority.!! Efforts to prevent casualties, for
example by increasing response times in high-risk areas and enabling vertical
evacuation, reduce the risk of societal disruption. 12

However, not all types of social costs and benefits are taken into account
to the same extent. One reason is that some aspects of flood protection are
difficult to express in monetary terms.

When initiating dyke reinforcement projects aimed at meeting flood
protection standards, the principles of ‘austerity and efficiency’ are usually
applied.'*-'* ‘Efficiency’ here mainly concerns the extent to which projects
succeed in reducing risks of potential damage and casualties at the lowest
possible cost.'?

Investments in secondary objectives, such as improving spatial and envi-
ronmental quality, are not eligible for financial support. Project proposals that
focus on these aspects will therefore need to be funded in part through other
means. A recent evaluation of the Water Act emphasises that excessive frugality
‘can lead to additional costs as a result of resistance from the local commu-
nity and delays in planning procedures’.'® Insufficient consideration of social
factors can thus hinder efficiency.

Within the Delta Programme for Spatial Adaptation, there is also scope to
pay greater attention to social factors. Although the use of ‘coupling opportu-
nities’ is explicitly part of the ambitions, it is notable that these opportunities
are currently sought primarily in the energy transition, new construction and
renovation.!”

A different approach is possible. The Room for the River programme
demonstrates that a dual societal objective—ensuring flood protection and
improving spatial quality—can indeed be achieved (see also Chap. 3). At
the municipal level, we are seeing smart combinations of physical and social

9 Nationaal Deltaprogramma (2024b).

10 Rijkswaterstaat (n.d.a).

1 Ligtvoet and Knoop (2014).

12 Ligtvoet and Knoop (2014).

13 Rijkswaterstaat (n.d. b.).

14 HWBP (2021).

15 Board of Government Advisors (2020).
16 Sweco Nederland et al. (2024: 18) .

17 Climate Adaptation Netherlands (2020).
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Box 6.1 (continued)

adaptation goals as well, for example in the Sprenkelaar district of Apeldoorn,
where promoting social connection and interaction is one of the three priorities
in area development. In other municipalities, the necessary replacement of
sewer systems is being used as an opportunity to improve the social fabric of
districts through spatial interventions. In a neighbourhood in The Hague, such
a renovation includes increasing green space and creating areas for people to
meet.'8

Finally, the municipality of Dordrecht has investigated how higher-lying
areas can serve as shelters during floods. In a new residential district, shelters
are being provided for residents from other districts. The municipality is also
raising awareness of flood risks, for example by organising a water festival.'?

In a Climate-Resilient Society, People Look Out for Each Other, Trust Each
Other and Have the Capacity to Act

We are at the beginning of a long period in which climate change will inevitably
lead to climate events with profound physical, economic, ecological and societal
consequences. While these effects may be beneficial for certain locations and groups,
global data from—for example—the insurance sector clearly indicate that significant
societal damage is and will continue to be incurred.?% The Netherlands, too, must
anticipate more frequent disruptive and potentially life-threatening extreme weather
events. It is also possible that climate change will give rise to weather phenomena
that currently fall entirely outside expectations for the Netherlands. At the same time,
there will continue to be considerable uncertainty regarding where and when certain
types of climate events will occur.

This combination of increased intensity and inherent uncertainty in climate devel-
opments and threats requires the anticipation of circumstances that the Dutch have
rarely or never experienced before, and may not even be able to foresee (the ‘unknown
unknowns’). One example is cascading effects, for instance when a climate event
leads to prolonged power outages, which in turn cause problems in drinking water
supply, financial services and health care institutions. This alone means that the
Netherlands will not be able to contain the impact of climate change in advance
through technical or preventive measures. A climate-resilient society will need to
look beyond such measures.

18 Municipality of The Hague (2021: 14).
19 Mecanoo Architecten (2023); Resilient Delta Initiative (2023).

20 A recent study by an international reinsurer shows that the total amount of claims paid out in
2023 was higher than the average annual amount over the past ten years. Climate change is cited
as one of the main causes; see Munich Re (2024).
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The analyses in Chaps. 3, 4 and 5 show that this is most achievable in a society
where people look out for each other, trust each other and have the capacity to act.”! A
recent report by the Netherlands Institute for Public Safety describes how resilience
manifests itself during a crisis:

A well-functioning and well-practiced social network shares knowledge, expertise and infor-
mation, ensures monitoring and situational awareness, increases public preparedness and
awareness through risk communication, maintains strategic reserves and capacities, and
ensures coordinated deployment as well as effective recovery.??

Is the Netherlands climate-resilient from this perspective? Although social cohesion
in the Netherlands is relatively stable and high—both horizontally (between people)
and vertically (between citizens and institutions)—there are also significant differ-
ences between groups, and substantial segments of society to which this does not
apply.”?

In addition, official measures aimed at strengthening citizens’ climate resilience
currently do not reach everyone. Consider, for example, the subsidy schemes
discussed in Chap. 5, which mainly benefit the relatively affluent. The availability of
knowledge and skills within the social network also influences whether citizens take
adaptive action in their daily environment and lifestyles.?* In other words: if citizens
are expected to take action themselves to increase their climate resilience, living in
poverty and social isolation forms a significant barrier.

Especially in comparison to energy transition policy, it is notable that climate
adaptation in the Netherlands—outside the domain of flood protection—is often
characterised by voluntariness and individual responsibility. For example, existing
homes with a low energy label may no longer be rented out from 2030, but
there is limited regulation for tenants to rely on in the case of heat stress.”” The
authorities largely leave it to property owners to make homes climate-resilient.
This policy approach increases the vulnerabilities of isolated or socio-economically
disadvantaged households.

Data from Statistics Netherlands show that nearly half of these households are
unable to cool their homes on hot days, compared to only a quarter of more socio-
economically advantaged households.?® Given that people with alow socio-economic
position are more likely to live in rental housing, they are largely dependent on
landlords to address this issue. This dependency results in a reduced capacity to
act against the consequences of climate change, with all the negative effects that
entails.?’

21 WRR (2017).

22 NIPV (2024: 9).

23 SCP (2024a).

24 For various detailed examples, see Don (2025).

23 For existing policy on the sustainability of the built environment and measures for heat stress,
see BZK (2022); !'wOON (n.d.).

26 CBS (2024).
27 For an extensive discussion of the consequences of a reduced capacity to act, see WRR (2023).
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In Box 6.2, we discuss how a multitude of initiatives in Rotterdam is leading to
greater societal action, with the authorities involved making smart use of knowledge
about social factors. These examples may serve as inspiration for the rest of the
Netherlands.

Box 6.2 Rotterdams WeerWoord: rallying everyone behind adaptation

For Rotterdam, climate adaptation is not a choice, but a necessity. 85 to 90% of
the Dutch port city lies below sea level, making it highly vulnerable to the conse-
quences of climate change. The Rotterdams WeerWoord 2030 programme has
been developed to enhance the city’s resilience. This programme implements
a joint strategy aimed at ensuring that Rotterdam is fully climate-resilient by
2050.%8

The first priority is the implementation of physical measures to make the city
climate-resilient. Examples include the construction of water storage systems
and infrastructure improvements that increase the city’s resistance to heavy
rainfall and flooding. Measures such as urban greening and improved water
retention not only enhance climate resilience, but also contribute to residents’
well-being.

A key element of the Rotterdam approach is the use of maps. The Koele
Kaart (cold map), for instance, indicates the locations of cool public buildings
and drinking water points. The map makes it easier for residents affected by
heat stress to find relief. District climate maps provide detailed insights into
vulnerabilities at the district level, such as vertical evacuation options and
risks of water nuisance. This information enables the development of solutions
tailored to the needs of each neighbourhood.

Rotterdam’s residents are also encouraged to take action themselves. For
example, the Tegeltaxi service helps residents who wish to green their surround-
ings by collecting removed paving stones. The toolkit—an online database
containing dozens of physical and non-physical measures—offers specific
perspectives for action. In the words of the programme:

Would you like to help make Rotterdam climate-adaptive? Are you a professional city-
maker, tenant, homeowner or entrepreneur? Climate adaptation concerns all Rotter-
dammers. We all have a part to play. It is helpful to have some guidance along the
way. That is why WeerWoord Rotterdam has created this toolkit.

Social engagement plays a major role in WeerWoord. For example, a theatre
group has developed a performance to raise climate awareness and offer prac-
tical solutions. The actors inform older people and their carers in an accessible
and non-patronising way about how to cope with heat and what they can do to
stay healthy during warm periods.

28 Rotterdams WeerWoord (n.d.).
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Box 6.2 (continued)

In addition, various neighbourhood initiatives have been launched to strengthen
social cohesion by actively involving residents in climate adaptation projects.
In this way, community spirit and climate preparedness go hand in hand.

6.4 Recommendations

We began this book with a description of an old Dutch winter landscape in a painting
by Hendrick Avercamp. That painting reminds us that the climate and its associated
weather conditions have a profound impact on the Dutch identity. Dykes and Delta
works define the contours of our country. It would be naive to think that increasing
heat, drought, heavy rainfall and a greater risk of flooding would have no social
consequences. We have shown that climate events inevitably leave social traces and
that societal preparedness and resilience help determine how disruptive those traces
will prove to be. We conclude that the pursuit of climate resilience can be significantly
strengthened by paying greater attention to social factors than has so far been the
case in Dutch policy.

With this in mind, the WRR makes three main recommendations for government
policy:

— Invest in social infrastructure to promote societal resilience.
— Promote the joining of forces and mutual trust.
— Ensure that people know what they can do to adapt to a changing climate.

Recommendation 1: Invest in social infrastructure to promote societal
resilience

— Combine physical safety and societal resilience ambitions when designing
or redesigning inhabited areas.

— Prioritise the social infrastructure of communities that are physically and/
or socio-economically most vulnerable to the effects of climate change.

In a free society, people themselves decide whether and how to interact with others,
and with whom. However, authorities can make it easier for citizens to meet, connect,
support each other and undertake joint initiatives. Investing in what has come to be
known as social infrastructure—the physical places and conditions that facilitate
encounters between people and enable them to develop social capital”’—is the most

29 Kolner and Engbersen (2024: 6); Klinenberg (2018).
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important lever for this. Such infrastructure fulfils numerous functions that are of
great importance to societal resilience in times of crisis. It provides an additional
channel for reliable information provision, helps to identify problems at the neigh-
bourhood level, has the potential to stimulate community initiatives and can play a
role in recovery operations.30 In Box 6.3, we take a closer look at social infrastructure.

Box 6.3 Social infrastructure

From metro stations to bus stops, from festivals to the weekly small-scale
market on the village green, from large central libraries to the local brass
band: social infrastructure is everywhere. Latham and Layton distinguish five
different types of physical space that are part of it.>! First, there are public
places, such as museums, parks, libraries, squares and schools. These spaces are
widely accessible and often wholly or partially funded by public resources. The
second type of space comprises locations with a commercial purpose. Think
of markets and cafés. The third category concerns recreational spaces—for
example, public swimming pools or recreational lakes, sports clubs, stadiums
and cultural institutions. Religious spaces, such as synagogues, churches and
mosques, form the fourth category. The final category relates to transport infras-
tructure such as stations (and their surroundings) and pedestrian and bicycle
paths. In addition, social infrastructure can also take non-physical forms, for
example as online social platforms or civil-society organisations.??

The mere existence of these spaces does not mean that we use them in
ways that contribute to social cohesion and societal resilience. Sometimes, the
opposite is true: a poorly designed or maintained park, for example, can lead
to feelings of insecurity, so the likelihood that people will use such a park
to meet each other is low. If social infrastructures are not broadly accessible,
there may be a risk of exclusion. For most functions that social infrastructure
can serve, the involvement of people is indispensable. For example, providing
information requires more than just distributing leaflets; a question-and-answer
session or a help desk is often far more effective.

A recent report from Erasmus University Rotterdam shows how, during the
coronavirus pandemic, staff at the public library in Rotterdam managed to use
social infrastructure to enhance the city’s resilience. They proactively reached
out to older people registered with them to see if and how they could be helped.
Sometimes they delivered groceries, while at other times they referred people
to other organisations. Cooperation played an important role. Such partnerships
can also make a difference in the field of climate adaptation, for example during
periods of prolonged heat.

30 These functions are derived from Kolner and Engbersen (2024).
31 Latham and Layton (2019). We note that there is some overlap between the five different types.
32 Kolner and Engbersen (2024).
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Box 6.3 (continued)

In terms of spatial design, municipalities and provinces present a greener built
environment as an opportunity to become both more climate resilient and to
promote social infrastructure in neighbourhoods.?* Scientific research supports
the view that these local and regional authorities are pursuing a promising
course. More greenery in a district reduces the impact of heatwaves and exces-
sive rainfall. At the same time, it can promote social interactions, which in turn
can benefit social cohesion and thus resilience in times of need. Spatial design
initiatives of this kind deserve to be widely emulated.

However, this is no easy task. Recent research has shown that, in practice,
greening in Dutch cities is declining and urban hardscaping is increasing. In
the 32 largest municipalities, about 3.6 million people lived in a hardscapened
environment in 2024.>* There are still considerable obstacles to overcome in
the implementation of projects that take both physical protection and social
factors into account. This will require the skill and willingness to combine
different policy areas and budgets.® It is also important that residents’ wishes
and knowledge about the existing social infrastructure are incorporated into
designs. For example, if greenery displaces a much-used football pitch, this
can have a counterproductive effect from a social perspective. Previous recom-
mendations have pointed out that clear standards encouraging local authorities
to achieve multiple benefits with urban nature development can be helpful.
A requirement to make social infrastructure part of municipal environmental
visions may also help.

The government must set higher targets and maintain a faster pace when it comes
to strengthening the social infrastructure in districts and regions where it is needed.
Precisely because people in such districts often lack the capacity to take appropriate
action in and around their own homes, there must be greater opportunities to seek
protection in public spaces and buildings. For example, priority should be given in
these districts to the installation of climate control systems in community centres,
libraries, schools and health care institutions.

More generally, libraries, community centres, sports clubs, cultural societies and
religious or spiritual groups are a vital part of the social infrastructure that connects
people in the Netherlands. Their significance as meeting places, information channels
and incubators for social trust extends far beyond their primary objective. From
the perspective of climate adaptation, initiatives aimed at strengthening community
cohesion therefore deserve greater support.

33 See City Deal for Public Space (2024); Province of Gelderland (2023); Municipality of Rotterdam
(2023).

34 Sweco Netherlands (2024).
35 City Deal for Public Space (2024).
36 RVS (2022: 18); PBL (2023).
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Recommendation 2: Promote the joining of forces and mutual trust

— Encourage parties in the social, spatial and security domains to commit to
strengthening social infrastructure together.

— Use the methods and experiences of the Dutch Delta Programme to stimulate
investment, knowledge sharing and cooperation in this area.

Given what is at stake and how much can be gained by joining forces, it is impor-
tant to take a critical look at how policy is currently organised. Dutch policy docu-
ments and programme structures suggest that a cross-sectoral approach is being
taken to tackling the broad challenge of adaptation. The Ministry of Infrastruc-
ture and Water Management coordinates the development of the National Climate
Adaptation Strategy involving other ministries and local authorities. In practice,
however, the current Dutch climate adaptation policy approach appears to be frag-
mented and budgets are compartmentalised. Moreover, this policy has traditionally
been dominated by physical solutions.?’

To incorporate social factors into adaptation measures effectively, greater coop-
eration will be required. In regional spatial development, for instance, budgets for
physical and social measures could be combined. It is also important to consider
that, from a national security perspective, efforts are being made to enhance soci-
etal resilience to threats from both state and non-state actors.>® The same applies to
pandemic preparedness and planning for other disasters. Meanwhile, parties within
the social domain have long advocated for strengthening the ‘social foundation’ in
districts and communities. In other words, there are various stakeholders and ratio-
nales for investing in social infrastructure.’® However, there is a genuine risk of
fragmentation of efforts or delays. This is another reason to prioritise the joining of
forces. The Delta Programme can provide inspiration for how to begin combining
these forces. The government-appointed commissioner (‘Delta Programme Commis-
sioner’) acts as a nationally operating, connecting figure, with a long-term mandate, a
direct line to the responsible minister and the House of Representatives and sufficient
incentive funding to encourage the parties to share knowledge, work together and
innovate. The systematic working towards and recalibration of guiding decisions has
brought calm and regularity to policy development and led to the establishment of a
large, diverse and sustainable ‘Delta community’.*’

Such a vibrant exchange of ideas and experiences is currently lacking when it
comes to incorporating social factors into adaptation policy. As a result, successful
local initiatives often remain hidden from the view of other municipalities or regions.

37 The revision of the National Climate Adaptation Strategy also pays attention to social impact.

33 WRR (2024). Climate adaptation measures can also be affected by these threats, especially in
the case of digital vulnerability, see: WRR (2019); Netherlands Court of Audit 2019.

39 Movisie and Verweij-Jonker (2024).
40 Van Buuren and Teisman (2014); Van Popering-Verkerk et al., (2019).
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Knowledge sharing and cooperation between government bodies and across domains
is crucial to strengthening social infrastructure in all regions. This requires leadership
that facilitates this knowledge sharing and cooperation and provides government
bodies with incentives to invest in social infrastructure in a targeted manner. This
will strengthen societal resilience. At the political level, too, this requires a joining
of forces, for example in the form of a ministerial committee on climate resilience
with representatives from the physical, social and administrative domains.

Recommendation 3: Ensure that people know what they can do to adapt
to a changing climate

— Use risk and crisis communication that enhances everybody’s capacity to
act.

— Invest in the necessary data collection and monitoring.

— Make sure that the public facilities for people and businesses are widely
known and accessible during a climate event.

Climate change is creating a new reality: threats from extreme weather are increasing,
new and more unpredictable. They also cover a broader spectrum than the range of
flood-related threats that the Dutch have historically experienced and learned to take
seriously. This new reality demands that society deals with climate risks in a different
way. Providing sound information about climate risks and perspectives for action is
essential in this regard.

It is up to the authorities to provide information about risks that is as specific as
possible. Increased data collection and monitoring will make it possible to enrich
the data in the Climate Impact Atlas, which provides insight into risks and vulnera-
bilities at the neighbourhood level. There is still much to be gained in this area. The
advisory group of the Delta Programme recently noted that the available informa-
tion is not always suitable for an adequate assessment of the risks faced by house-
holds.*! For example, building-specific characteristics are not taken into account,
even though minor structural modifications can be highly decisive for exposure to
threats. For instance, the presence of high doorsteps can prevent water damage during
heavy rainfall. In addition, the quality of available data varies. Municipalities such
as Amsterdam and Rotterdam map out specific foundation risks, whereas in other
municipalities only national-level information is available.

However, increasing risk awareness alone is not enough. Only when people, busi-
nesses and communities feel a greater capacity to act when it comes to increasing
their climate resilience will social change occur.*’ The Netherlands can learn from
how other countries encourage their citizens to prepare for emergencies. Consider,
for example, how in Japan citizens are urged to take earthquakes into account and

41 Deltares (2024); Nationaal Deltaprogramma (2024a).
42 Cf. WRR (2023).
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how they are provided with specific perspectives for action.** Sometimes, practical
guidelines may suffice, such as advice on the importance of removing standing water
around the home to prevent mosquito populations.

It is also necessary for the authorities to provide insight into their risk assess-
ments and the policy objectives they themselves pursue in this area. This requires the
courage to be transparent. If the authorities are not transparent about which climate
risks they are addressing, it is unrealistic to expect society to take action. While clear
standards have been set in the area of flood protection, there are no specific objectives
for dealing with other climate threats. As a consequence, climate resilience has only
been defined for the flood protection domain.

In this book, we have shown that certain groups in society are particularly suscep-
tible to the risks of climate change. People who are isolated or in a weak socio-
economic position have less capacity to act—for example, to take measures to limit
the consequences—while their exposure to certain types of climate events is greater.
Consider, for example, heat issues in social housing. A societal approach to climate
adaptation will prevent this exposure from becoming worse. This leads to several
policy implications.

Policymakers should pay particular attention to the financial constraints that
vulnerable households face in implementing climate adaptation measures. The self-
reliance of citizens varies. More ambitious standards—for example, for housing
associations—can be an effective way to make vulnerable groups better able to cope
with climate threats. If the government decides to promote the purchase of emer-
gency packages, it should be considered that such packages are not easily affordable
for every citizen.

Increased financial vulnerability is not limited to households with a low socio-
economic position. If market actors start to price in climate risks more explicitly in the
housing market, this may lead to declines in property values for current homeowners
or to unforeseen repair costs. For some households, foundation repair work will be
difficult to afford. These households are also vulnerable. This calls for social policy
choices in the housing sector.

How people cope with their losses and experiences during and after a climate
event is partly dependent on how the authorities communicate and act during and
after the acute phase of such an event. It is important to understand and respond to
the circumstances and feelings of those affected. This offers citizens the best chance
to regain control over their lives** and reduces the risk of social disruption during
and after a climate event. For now, the Dutch ombudsman has observed that the
authorities adopt a top-down approach in most recovery processes, which does not
always align with what citizens need.*

43 Whitney (2021). The community also often plays an important role in Japan in taking measures;
see Nakai and Nakano (2023).

4 SCP (2024b).
45 Nationale Ombudsman (2023).
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The Dutch government is already aware of the importance of clear communication
and increasingly tailors its communication to vulnerable groups.*® The sign language
interpreter at the prime minister’s press conferences during the coronavirus pandemic
is an example of this. Nevertheless, the floods of the Geul river in 2021 revealed that
improvements are possible, particularly in terms of clarity and inclusivity.*’ People
with health problems, less financial means or a small social network have different
needs during an evacuation. For risk communication as well, it is important that the
message is sufficiently tailored to the experiences and perspectives of the intended
target group, with particular attention to reaching and providing perspectives for
action for the most vulnerable groups.

6.5 1In Conclusion

Many Dutch people are proud of the centuries-old ‘battle against the water’ that
has shaped the country and its inhabitants. This struggle and the associated pride
are embedded in the cultural DNA and the shared identity of the Dutch.*® In the
future, will they be able to take equal pride in how they responded to climate threats
as a society? The challenges are immense. We have demonstrated that a thorough
understanding of the role of social factors in climate adaptation offers opportunities
for strengthening climate policy. A climate adaptation policy that takes the interac-
tion between physical and social dynamics as its starting point has much to offer. It
provides the best route available to evolve towards a climate-resilient society. Espe-
cially now that the Kingdom of the Netherlands must learn to live with rising sea
levels, extreme rainfall, drought, heat and hurricanes, a new opportunity for pride
presents itself: pride in an approach to climate adaptation that not only offers better
protection to residents, but also reconnects them.
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Glossary

Abbreviation | Term Description
AFM Dutch Authority for the Financial Markets | Financial markets regulator
(Autoriteit Financiéle Markten)
ALV Advisory Council on International Affairs | Government advisory body on
(Adviesraad Internationale Vraagstukken) | foreign and international affairs
ANV The National Network of Safety and Network of experts on safety and
Security Analysts (Analisten Netwerk security issues
Veiligheid)
BZK Ministry of the Interior and Kingdom Ministry responsible for
Relations (Ministerie van Binnenlandse | governance, democracy and
Zaken en Koninkrijkrelaties) Kingdom relations
CBS Statistics Netherlands (Centraal Bureau | Statistical office of the Netherlands
voor de Statistiek)
CPB Netherlands Bureau for Economic Policy | Independent government institute
Analysis (Centraal Planbureau) for economic policy
EU European Union (Europese Unie) Supranational political and
economic union of European
member states
EEA European Environment Agency (Europees | European agency providing
Milieuagentschap) environmental data and
assessments
HWBP Flood Protection Programme National programme for
(Hoogwaterbeschermingsprogramma) strengthening flood defences
IenW Ministry of Infrastructure and Water Ministry responsible for

Management (Ministerie van
Infrastructuur en Waterstaat)

infrastructure, mobility and water
management

Inspectie JenV

Inspectorate of Justice and Security
(Inspectie Justitie en Veiligheid)

Supervisory body overseeing
justice and security organisations

IPCC

Intergovernmental Panel on Climate
Change

United Nations body assessing
climate science
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132 Glossary
(continued)

Abbreviation | Term Description

JenV Ministry of Justice and Safety (Ministerie | Ministry responsible for justice,
van Justitie en Veiligheid) policing and security

KCAF Knowledge Centre for Foundation Expertise centre on building
Problems (Kennis Centrum Aanpak foundation damage
Funderingsproblematiek)

KNMI Royal Netherlands Meteorological Dutch national meteorological
Institute (Koninklijke Nederlands institute
Meteologisch Instituut)

LNV Ministry of Agriculture, Nature and Food | Former ministry responsible for
Quality (Ministerie van Landbouw, agriculture, nature and food
Natuur en Voedselkwaliteit) systems (now LVVN)

MNP Netherlands Environmental Assessment | Former environmental policy
Agency (Milieu- en Natuuurplanbureau) | assessment institute (now PBL)

NAS (Dutch) National Climate Adaptation National framework for climate
Strategy (Nationale adaptation policy
klimaatadaptatiestrategie)

NCTV National Coordinator for Government body coordinating
Counterterrorism and Security (National | counterterrorism and national
Codordinator Terrorismebestrijding en security policy
Veiligheid)

NIPV Netherlands Institute for Public Safety Knowledge institute for crisis
(Nederlands Instituut Publieke Veiligheid) | management and emergency

services

NJI Netherlands Youth Institute (Nederlands | Dutch knowledge centre for youth
Jeugdinstituut) and family policy

NOS Dutch Broadcasting Foundation Dutch public news broadcaster
(Nederlandse Omroep Stichting)

NVM Netherlands Association of Real Estate Association for real estate agents
Agents and Appraisers (Nederlandse and appraisers in the Netherlands
vereniging van Makelaars)

OCW Ministry of Education, Culture and Ministry responsible for education,
Science (Ministerie van Onderwijs, culture and science
Cultuur en Wetenschap)

PBL PBL Netherlands Environmental Independent government institute
Assessment Agency (Planbureau voor de | for environmental and spatial
leefomgeving) analysis

RIVM National Institute for Public Health and Independent government
the Environment (Rijksinstituut voor knowledge organisation on public
Volksgezondheid en Milieu) health and environmental risks

Rli Council for the Environment and Independent government advisory

Infrastructure (Raad voor de
leefomgeving en infrastructuur)

council on environment and
infrastructure to the Dutch
government and parliament
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(continued)
Abbreviation | Term Description
RVO Netherlands Enterprise Agency Executive body of the ministry of
(Rijksdienst voor Ondernemend Economic Affairs
Nederland)
RVS Council for Public Health and Society Independent advisory body on
(Raad voor Volksgezondheid en public health and social issues
Samenleving)
SCP Netherlands Institute for Social Research | Research institute on social and
(Sociaal en Cultureel Planbureau) cultural aspects of government
policy
SER Social and Economic Council Advisory body on social and
(Sociaal-Economische Raad) economic policy to the Dutch
government and parliament
SES scores Socio-economic status scores Composite indicator of social and
economic position
TNO Netherlands Organisation for Applied Applied research organisation
Scientific Research (TNO)
VenW Ministry of Transport, Public Works and | Former ministry responsible for
Water Management (Ministerie van transport, public works and water
Verkeer en Waterstaat) management (now IenW)
WKR Scientific Climate Council Advisory research body on climate
(Wetenschappelijke Klimaatraad) policy to the Dutch government
and parliament
WRR Netherlands Scientific Council for Independent government scientific

Government Policy (Wetenschappelijke
Raad voor het Regeringsbeleid)

advisory body for the Dutch
government
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