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Abstract
Climate change is expected to lead to a sea level rise and will cause the weather to have more
extremes, such as cloudbursts, storms and on-going droughts. These effects will have an impact on
the city of Dordrecht, as it is situated on an island and is influenced by multiple rivers and the sea.
The municipality of Dordrecht is working on flood risk management and climate adaptation and is
looking for new ways of presenting these areas to its residents. Therefore, the municipality wants to
examine whether the idea of nudging, pointing people in a subtle way in the right direction without
limiting their choices or liberties, can be of help for this. This research looks at whether and how the
concept of nudging can be applied in municipal flood risk and climate adaptation projects in the
municipality of Dordrecht . Looking at various policy areas that are already working with the concept
of nudging provides the opportunity to gather more information. With the use of several interviews,
participatory observation and by attending meetings more in-depth information about flood risk
management and climate adaptation was gathered.
Results show that nudging proves to be a valuable concept for enlarging the awareness for flood risk
and climate adaptation. Especially with the use of framing as a type of nudge, people are likely to
take up more responsibility. It is important to keep this in mind once the message is being
communicated towards the residents of Dordrecht. Nudges are not yet used in climate adaptation.
Most important is now to raise awareness for this issue and to conduct more research about how
people can be nudged to take more sustainable climate adaptation measures.
Keywords: Nudging | Flood risk management | Climate adaptation | Framing | Awareness
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1.

Introduction

Flood risk management and climate adaptation become an ever more current topic as a result of the
changing climate. Climate change is expected to lead to a sea level rise and the weather will have
more extremes, such as cloudbursts, storms and droughts. The municipality of Dordrecht is situated
on an island and under influence of multiple rivers and the North Sea. Sea level rise will therefore
certainly have consequences for the city. At the same time, heavy cloudbursts are expected to occur
more frequently in the future. A current trend it that many citizens pave their own gardens more
often with impervious pavement. Therefore, most of the water from cloudbursts needs to be drained
because it cannot infiltrate in the soil anymore. However, most sewage systems in cities are not build
to drain such great amount of water, which will lead to more frequent local flooding in urbanised
areas.
The municipality of Dordrecht is working on both flood risk management and climate adaptation and
is aiming for residents to participate more on these topics. The municipality is looking at new ways of
communicating with its residents. The idea of nudging, pointing people in a subtle way in the right
direction without limiting their choices or liberties (Peeters & Schuilenburg, 2014), has proven to be
valuable for various policy areas. There is however hardly any research into nudging in relation to
flood risk management and climate adaptation. The question therefore is whether you can actually
use such a method in these areas and if so, what is the best way of using nudging? Within the
municipality, the Water Programme has set up two projects: Citylab Self-reliant Island of Dordrecht
(Dutch: Stadslab Zelfredzaam Eiland van Dordrecht) and Citylab Cloudburst-proof Dordrecht (Dutch:
Stadslab Wolkbreukbestendig Dordrecht). The aim is that these citylabs will become interactive
platforms for governments, knowledge institutes, businesses and residents.
In this research study the aim is to learn whether and how the concept of nudging can be applied for
both citylabs. In order to do this, there will be looked into the concept of nudging and how it is
currently used in various policy areas. It will also be examined how valuable this method might be for
the areas of flood risk management and climate adaptation. Chapter 2 will give an overview of the
background of flood risk management and climate adaptation in the Netherlands and in Dordrecht as
well as give a short background on the idea of nudging. In chapter 3, the research framework will be
explained. Chapter 4 contains the results of the study and chapter 5 will give an overall conclusion
and a discussion on the results.
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2.

Background

2.1

Flood risk management in the Netherlands

The Netherlands is a low-lying country, situated in a major delta area (Terpstra & Gutteling, 2008).
Several European rivers, such as the Meuse, Rhine and Scheldt flow through the country and
discharge in the North Sea (Terpstra & Gutteling, 2008). Because of its location, the Netherlands has
faced the risk of flooding for centuries. In order to manage this risk, stronger and higher dikes were
built over the years. Without these flood defences along the sea and rivers, more than half of the
country would be flooded permanently (Terpstra, 2011). The high flood protection standards ensure
that floods occurs very rarely in the Netherlands (Terpstra, 2011). The last disastrous flood occurred
in 1953 and resulted in 1,836 casualties. Because this happened more than 60 years ago, many Dutch
citizens have no memory of the impact of this flood. The 1953 flooding resulted in the ‘Delta Works’:
dams along the western coastline to create an even higher flood protection safety (Terpstra &
Gutteling, 2008).
The current awareness of the possible consequences of climate change has raised the debate on
flood risk management again. Global warming will most likely result in rising sea levels and more
frequent and devastating flood events (Terpstra & Gutteling, 2008). This resulted in the discussion
about public and private flood risk management responsibility. As illustrated by Terpstra & Gutteling
(2008: 556): “Instead of focusing primarily on prevention by maintaining a very small flood
probability, increasingly more attention is given to disaster preparedness and response.” In the
preparedness and response phase more attention should be given to the level of participation of
Dutch citizens. This has been very low over the centuries, as flood risk has mostly been an issue of
local, provincial and national governments (Terpstra & Gutteling, 2008). At the same time, the
personal experience of disasters makes people more aware of their vulnerability to the
consequences of such disasters (Terpstra, 2011). This experience is assumed to increase the risk
perception of people. The combination of governmental flood risk management over centuries and
the rare experience of floods is therefore often assumed the reason of the low flood risk perception
of Dutch citizens (Terpstra, 2011).
A flood would have a far greater impact nowadays than 60 years ago. The economic centre of the
Netherlands is situated in the west, the most flood prone area in the Netherlands. Also the
population has increased, which could cause more casualties than in the past (Deltacommissaris,
2015).
2.1.1

The Island of Dordrecht

The Island of Dordrecht is situated in the western part of the Netherlands, southeast of Rotterdam.
Dordrecht is a municipality, protected by one primary defence ring (dike ring 22), which is managed
by the water board Hollandse Delta. The Island of Dordrecht is enclosed by the rivers Beneden
Merwede and Oude Maas in the north, the Nieuwe Merwede on the east, the Hollandsch Diep in the
south and the Dordtse Kil in the west (Kelder & Gersonius, 2014), as can be seen in figure 1.
6

Figure 1: Island of Dordrecht with primary defence ring 22.

To protect the Netherlands against high water and flooding, and at the same time ensure a sufficient
supply of fresh water, the government developed plans in the so-called Delta Programme
(Deltacommissaris, 2015). The Delta Programme focuses on ‘adaptive delta management’, which
means that the measures and strategies are chosen in such a way that it enables governments to
come up with flexible responses, for example with regard to climate change (Deltacommissaris,
2015). In order to put the new adaptive approach into practice, the Delta Programme has been
working to develop national frameworks (Deltacommissaris, 2015). In 2014, five Delta Decisions were
developed. Two of these decisions are of importance to the municipality of Dordrecht: the Delta
Decision on Water Safety and the Delta Decision on Spatial Adaptation. The decision on Spatial
Adaptation is aimed at a more water-robust and climate-proof spatial design of the Netherlands
(Deltacommissaris, 2015). The Water Safety decision is aimed at new water safety standards to
protect citizens and the economy against flooding (Deltacommissaris, 2015). Part of this decision is to
look further than protection by dikes and dunes only. Instead they want to encourage the use of
'multi-layered safety', an approach that looks whether other types of measures could also contribute
to the safety of citizens. The multi-layer safety approach consists of three layers (Kelder & Gersonius,
2014). The first layer consists of all the measures taken to prevent flooding, such as dikes, dunes and
dams. The second layer consists of (sustainable) spatial planning in order to counteract possible
consequences of flooding. The third layer focuses on emergency management to counteract the
consequences of flooding (Deltacommissaris, 2015). Figure 2 illustrates the three layers.
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Figure 2: The multi-layer safety approach in general (Slomp, 2012) and illustrated for the Island of
Dordrecht (Kelder & Gersonius, 2014).

As shown in figure 2, the municipality of Dordrecht is working on implementing the multi-layer safety
approach for the island. In the right figure, the three layers are illustrated for the island of Dordrecht.
The first layer shows the primary defence ring 22. The second layer shows ideas for spatial planning
and the third layer shows emergency management plans, for example an evacuation route. Within
the Citylab Self-reliant Island of Dordrecht, layer two and three are further developed. This will
further be explained in chapter 2.4.

2.2

Climate change

For many cities, adapting to a changing climate is a very relevant topic. While climate policies of cities
are still mainly focused on the prevention of climate change, several cities are starting to formulate
adaptation measures to keep their city a safe and attractive place to live, work and recreate
(Boezeman et al., 2014). The Intergovernmental Panel on Climate Change (IPCC) expects a worldwide
temperature increase from 0.3C at the end of the 20th century till 4.8C at the end of the 21st
century (Boezeman et al., 2014). The sea level is expected to rise and rainfall patterns will change.
The weather will have more extremes such as heat waves, storms, extreme rainfall and on-going
droughts. Recently added to the expectations of climate change is the attention for local flooding as
a result of an increase of short, intense rainfall (cloudbursts) (Boezeman et al., 2014). Most of the
rainwater would usually infiltrate in the soil. However, in cities the amount of paved surfaces is
increasing, not only in public space but also in residential gardens. Therefore, most of the water from
cloudbursts needs to be drained in the sewage system because it cannot easily infiltrate in the soil.
At the same time, many sewage systems in cities are not built to drain such a great amount of water.
8

This will often result in local flooding in urbanised areas, especially on streets. Many cities in the
Netherlands face this problem and several are already looking at how they can prevent these local
floods from happening. One way of exploring opportunities for climate adaptation is done by the
Citylab Cloudburst-proof Dordrecht. One of the aims of this project is to find out how the city can
deal with future cloudbursts and how inconvenience can be prevented, which will be further
explained in chapter 2.4.

2.3

Reaching yours goals through ‘nudging’ people?

The question rises how you can deal with these challenges within the city of Dordrecht. This study
will look whether 'nudging' can be a useful strategy. In behavioural economics and psychology, the
nudge theory is often used. The idea behind this theory is that people’s behaviour, choice or
judgment can be influenced in a predictable way, by influencing automatic and unconscious decision
making processes (Bisschop, 2015; Hansen & Jespersen, 2013). Thaler and Sustein (2008, p. 6) write
in their book Nudge that a nudge can be defined as: “any aspect of the choice architecture that alters
people’s behaviour in a predictable way without forbidding any option or significantly changing their
economic incentives”. Examples of nudging in everyday life are the images of a fly in the urinals at
Schiphol Airport or healthy food on eye level or beside the cash register in supermarkets.
It is important to realise that nudging is not a one-size-fits-all approach. In a study on healthy and
sustainable food choices carried out by the Wageningen University and Schuttelaar & Partners,
different types of nudges are distinguished. Each of these types have their own effect. The first type
is nudge as signals in the environment, such as healthy food on eye level in supermarkets (van Trijp,
2012). The second type is nudge as social norms (van Trijp, 2012). In certain situations, people
conform to others by observing the behaviour of others. This will show them what the social norm is;
what is perceived as normal. An example is people who imitate the behaviour of a public figure. The
last type is nudge as group behaviour (van Trijp, 2012). When people identify themselves (more) with
a group, they tend to take over the behaviour of this group. There are however also other ideas of
nudging. Nudging can also be seen as ‘framing’, which means that choices depend partly on how
certain problems are stated (Thaler & Sunstein, 2008).
Nudging is becoming a popular concept in different policy areas. Governments in America and the
United Kingdom are already using this concept in their policy making. With its popularity also more
and more questions are raised whether nudging is not just simply the manipulation of people’s
choices. Hansen and Jespersen (2013) have looked at the critical notes many people have with regard
to nudging and drafted a framework in which they have identified four types of nudges (figure 3).
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Figure 3: Framework with four types of nudges (Hansen & Jespersen, 2013).

The bottom-left corner shows transparent type 1 nudges. In this type of nudge, reflective thinking is
not involved and occurs rather as a by-product (Hansen & Jespersen, 2013). For example, playing
relaxing music in planes or at train stations is done in order to calm passengers. Because of this
music, many people begin to relax without actively thinking about it. However, the intention of the
music can be easily recognised by them. These type of nudges are not aimed at influencing the
choice of people, but their main focus is to influence the automatic behaviour of people in a
transparent way (Hansen & Jespersen, 2013).
The bottom-right corner shows non-transparent type 1 nudges. Behaviour change is caused without
the reflective system being involved and in such a way that people are not likely to recognize the
nudge (Hansen & Jespersen, 2013). Examples are the reduction of the size of plates in a cafeteria to
have people serve and eat less or the opt-in opt-out procedure for organ donor registration. These
type of nudges try to manipulate the behaviour of people. Because they are non-transparent to
people, their use leads to a change in behaviour through both technical and psychological
manipulation (Hansen & Jespersen, 2013). As Hansen and Jespersen (2013, p. 26) state: “non10

transparent type 1 nudges are nudges that qualify for the popular characterization of ‘operating
under the radar’ of citizens”.
On the top-left corner of the framework transparent type 2 nudges are presented. In this type of
nudge, the reflective system is involved and people can easily retrace the intentions of the nudge
(Hansen & Jespersen, 2013). The way in which these nudges promote decision-making are
transparent to people, such as the fly in the urinal or images of footsteps leading towards a waste
bin.
The last type of nudge in the top-right corner are non-transparent type 2 nudges. Here the reflective
system has to be involved, but in contradiction to transparent type 2 nudges, with these type of
nudges people should not be aware of the underlying intentions (Hansen & Jespersen, 2013). For
example by framing risks to influence people’s decision-making. People do not have to recognise the
nudge for it to be successful. Hansen and Jespersen (2013: 26) mention that “While citizens are in
principle free to choose otherwise, the lack of transparency makes this unlikely in practice.”.
Therefore, it can be stated that the choice architect in this type manipulates the choices of people.
In the Dutch society, nudging is currently most often used in public health. The question rises
whether you can also use nudging for other policy areas. It is sporadically used for climate change,
mainly aimed at lowering the negative effects of climate change, for example by nudging people or
companies to save energy. In this research study, there will be looked at whether nudging can be a
helpful strategy in flood risk management and for the implementation of climate adaptation
measures.

2.4

The municipality of Dordrecht

The current shape of the municipality of Dordrecht was a result of the Sint-Elisabethsflood of 1421
(Kelder & Gersonius, 2014). Throughout the history different areas of the municipality were
embanked. This resulted in the primary defence ring 22 (figure 1). Within this dike ring, the ground
level lies between 0 and 80 centimetres below the mean sea-level (Dutch: Normaal Amsterdams Peil
(NAP)), as shown in figure 4. The areas outside the dikes lie above mean sea level. The lowest
unembanked area is the Historic Harbour area, were the quay levels are between + 1.70 m and + 2.55
m NAP. In other areas such as Stadswerven, the surface lies higher, between + 2.50 m and + 3.50 m
NAP. For this developing area, new houses have to be built at a minimal height of + 3.25 m NAP.
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Figure 4: Current water levels and water levels in 100 years according to climate change scenarios (Masterplan
Stadswerven, 2009).

In 1970 the Haringvliet, a large inlet of the North Sea, was closed off by the Haringvlietdam, which let
to a lower danger from the sea. However, the danger of flooding caused by the surrounding rivers
still exists in Dordrecht. Over the past 40 years, the water level has risen dozens of times over 2
meters above mean sea-level (CMS Dordrecht, 2015). This resulted in the flooding of several lower
lying quays in the Historic Harbour area. The last 'high water' occurred in January 2012 and
December 2013, causing inconvenience and damages to some of the houses in this area.
2.4.1

Internship

For 19 weeks, from the start of February until the end of June, an internship was done at the
municipality of Dordrecht to look at nudging in flood risk management and climate adaptation. The
internship took place at the policy department, which is part of the City Development sector. Within
this department, there is a so-called ‘Water Programme’, that works on water management and
climate adaptation. As explained in chapter 2.1, the municipality works on two Delta Decisions. In
order to work on these decisions, the municipality collaborates with various parties in two projects
called citylabs. The aim of these citylabs is to create an interactive platform for residents, businesses,
governments and knowledge institutes.
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For the decision on Water Safety, the Citylab ‘Self-reliant Island of Dordrecht' has been established.
In this citylab, with the use of the multi-layer safety approach, possible strategies for water safety
will be worked out for the island of Dordrecht (Ons Water in Dordrecht, 2015). In case of a flood,
evacuation from the island will most likely not be possible, and therefore these strategies are
developed. The aim is to find out whether residents and businesses find these strategies realistic and
acceptable and if so, why they think this (Ons Water in Dordrecht, 2015). Through a series of focus
groups and an online survey, these opinions of residents were examined. Eventually, with the use of
the knowledge and ideas of residents, several preferred strategies will be developed.
The Citylab 'Cloudburst-proof Dordrecht’ is developed with the main aim of sustainable spatial
planning to limit the vulnerability of residents in case of a heavy cloudburst (Ons Water in Dordrecht,
2015). One of the predictions is that climate change will lead to more and heavier rains in the future.
At the same time, cities are expanding and the paved surface in cities also expands, which causes
rainwater to infiltrate less into the soil. If this water causes local flooding on streets, there is also a
possibility that it will cause damage if the water runs into houses or businesses (Ons Water in
Dordrecht, 2015). Because there are no financial means to work on spatial planning, the idea is to
mainstream these ideas with other projects in the city. These can for example be reconstruction
projects on streets or neighbourhoods where measures can be taken to improve the water run-off.
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3.

Research Framework

3.1

Objectives

The objective for this research is to learn whether and how the concept of nudging can be applied in
municipal flood risk and climate adaptation projects in the municipality of Dordrecht. The focus will
be on two current projects: citylab Self-reliant Island of Dordrecht and citylab Cloudburst-proof
Dordrecht. The former focuses on flood risk management and the latter on climate adaptation, which
ensures to give an overall view of the current challenges for the municipality.

3.2

Research Questions

A general research question (GRQ) and several specific research questions (SRQ) were formulated in
order to gain more knowledge about the concept of nudging in relation to flood risk management
and climate adaptation in Dordrecht.
GRQ: How can the idea of nudging be applied in flood risk management and climate adaptation in
municipal projects in the city of Dordrecht?
SRQ1: How is nudging used in various policy areas and what are the benefits of the use of nudging
in these policy areas?
SRQ2: How is the concept of nudging presently used in relation to flood risk management and
climate adaptation?
SRQ3: What is the potential for nudging in the Citylab ‘Self-reliant Island of Dordrecht’?
SRQ4: What is the potential for nudging in the Citylab ‘Cloudburst-proof Dordrecht’?

3.3

Methodology

3.3.1

Literature review

The nudge theory is a relatively new concept, especially in areas not related to health or mobility.
Therefore, a literature review was conducted around the idea of nudging in various policy areas. This
was not only focused on initiatives within the Netherlands, but also in other countries. For the citylab
Self-reliant Island the focus was mainly on framing as a type of nudging. For the citylab Cloudburstproof Dordrecht the primary focus was on 'greening gardens' and 'depaving' initiatives in the
Netherlands. This view was also extended towards organisations and countries outside the
Netherlands.
3.3.2

Interviews

Several interviews were conducted in order to gain more data around flood risk management and
climate adaptation. Several interviews were held with members from organisations that are aiming
14

towards depaving residential gardens. One of the interviews was held with a member of ‘Rainproof
Amsterdam’. This is an initiative in the city of Amsterdam to make, together with residents,
businesses, knowledge institutes and government, their city more resistant against the more
frequent cloudbursts. Also a member of Fair Only, a sustainability initiative in the municipality of
Dordrecht, was interviewed. The questions were focused around nudging and the residents of
Dordrecht, as this initiative works in and around Dordrecht for many years. From the foundation
‘Operatie Steenbreek’, a member of the Wageningen University Research Institute Alterra was
interviewed. This foundation tries to make people more aware of the importance of greening their
gardens and is therefore promoting depavement. Another interview was conducted with a member
of an organisation called 'Laboratory for Microclimates', which is trying to make the (micro)climate
visible through art- and movie projects and worked together with a city that is part of Operatie
Steenbreek. The results of these interviews will be further discussed in chapter 4.
3.3.3

Participant observation & meetings

A lot of information was gained through attending meetings within the municipality. Especially for
the Citylab Self-reliant Island, in which an online questionnaire was developed. Framing was an
important tool in this questionnaire, and through meetings with a consultant who was developing
this, some insight was gained in the working method and also in the results of this type of nudging on
the responses of people. In cooperation with another intern, three focus groups for residents of
Dordrecht on possible evacuation strategies in case of a flood were organised. Observations and
notes were made during these events. This gave a good insight in how the residents of Dordrecht
perceive the flood risk in their city and how they deal with this.
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4.

Results

4.1

Nudging whom or what?

Many governments are nowadays trying to find new ways of helping their citizens make 'good'
choices, without forbidding certain options. Among others, this can be done through ‘nudging’. The
aim of nudges are to point citizens, in a subtle way, in the 'right' direction without limiting their
liberties (Peeters & Schuilenburg, 2014). In the current society, there are many examples of nudging
in the public space. Many people are familiar with the image of a fly in the urinals, placing healthy
food products at eye level in supermarkets or a digital road sign with a smiley next to the road that
shows a happy face when you drive below the speed limit and a sad face when you drive too fast
(Peeters & Schuilenburg, 2014). Some of these nudges might seem straightforward, but many people
do not recognize when they are actually being nudged. One of the principles underlying the theory of
nudging is that citizens often make less rational choices than assumed. People rarely take their
decisions based on an objective consideration between advantages and disadvantages (Peeters &
Schuilenburg, 2014).
So what are characteristics of a good nudge? There are three features that most nudges comply to.
The first feature is a generic point of action. Nudging focuses on a large group of people, not on
individual problems (Peeters & Schuilenburg, 2014). Secondly, nudging should have a positive
behavioural norm. This means that a specific preferred option is formulated that can be applied to a
certain group of citizens or to the society as a whole (Peeters & Schuilenburg, 2014). Important to
notice here is that nudging should not limit people’s liberty to make choices. This means that for
example governments can steer towards a preferred choice, but people should still be able to make
other choices than the preferred option. Third and last, nudging has a psychological component.
People often make their choices based on habit or intuition, and only for a very limited part based on
rational considerations. The effectiveness of nudges is that on crucial moments people get an
incentive that can change their behaviour. The underlying thought is that people are less likely to
deviate from a pre-specified standard because they mostly adjust to group behaviour (Peeters &
Schuilenburg, 2014).
Nudging can take on different forms. Four different forms that many nudges are covered by are
priming, framing, social norms and emotions (Groot-Mesken & Vlakveld, 2014). First, priming means
that certain concepts in the brains are activated by outside influences. These influences are subtle,
passive and non-compelling, meaning that people are not and will not be aware of these influences
(Groot-Mesken & Vlakveld, 2014). The prime is often an experience based on senses such as a word,
an image or a smell. Second, framing refers to the way a message or risk is formulated, either in a
positive or negative way (Merkx et al., 1999). The underlying thoughts are that you can convince
people by showing them what they gain from their behaviour (gain frame), but also by showing
people what they could lose if they would not carry out certain behaviour (loss frame) (Baas, 2015).
Third, social norms can be seen as opinions that members of a group share on how people should
behave in certain situations. This relates to the fact that most people want to belong to a majority or
a group (Groot-Mesken & Vlakveld, 2014). The last form of nudging, emotions, implies that emotions
16

are affecting the decision-making process. For example, when people are in a positive mood, they are
more inclined to take risks than when they are in a negative mood (Groot-Mesken & Vlakveld, 2014).
4.1.1 Nudging in various policy areas
One of the policy areas in which the
government tries to influence citizens is health.
A classic nudging example is plate size, for
example in cafeterias. Plate size is one of the
features that affect the amount people eat
(Hansen, 2011). As Hansen writes: “… the size
of your plate effects the visual representation
and following evaluation of how much food is
on your plate.” (Hansen, 2011). By decreasing
the size of plates in a cafeteria, people are Figure 5: Nudging as difference in plate size (Hansen,
nudged to put less food on the plates and 2011)
therefore they consume fewer calories (Hansen & Jespersen, 2013).
Another nudging example from the government is the discouragement to smoke. This nudging is not
focused on rational belief, but citizens are discouraged to smoke through various behavioural control
measures (Peeters & Schuilenburg, 2014). The choice architecture is changed in such a way that
people are only allowed to smoke in special rooms and they cannot be served food or drinks there.
This should ensure that citizens adjust their behaviour to the 'norm' of the choice architect (Peeters
& Schuilenburg, 2014). At the same time, while the government does not forbid the use of tobacco,
they present smoking as socially unacceptable. The social pressure makes that people should adapt
their behaviour, not only the rational argument (Peeters & Schuilenburg, 2014).
Another policy area that uses nudges quite often is traffic or mobility. Nudges are used in traffic
safety, especially to make drivers slow down or to make them pay attention. One of the examples to
reduce speeding are the white lines on the side of the road, which are drawn closer to each other
nearer the curve in the road (Moskvitch, 2014). The shorter distances between the lines create the
idea that people are driving faster than they actually are. Such measures are aimed at the
subconscious. Sometimes this is also being done at road construction sites: while at the start of the
construction a smiley sign looks sad, the nearer you come to the end, the happier the smiley looks
(Moskvitch, 2014). The aim is to keep people alert while driving and to decrease the frustration as
they had to keep a lower speed limit (Moskvitch, 2014).
A nudging experiment at the Roskilde University in Denmark
focused on students saving energy by turning off the lights
(Jespersen, 2014). The researchers designed a poster (see
figure 6) to make students aware of turning off the lights. At
the bottom of the poster a text was written saying: “More
than 85 pct. of the students at Roskilde University remember
turn off the lights. Do you?” (Jespersen, 2014). The
descriptive norm used in this saying informed the students Figure 6: Nudging poster to save
energy at the Roskilde University
(Jespersen, 2014).
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how the majority acts in a similar situation. Also priming effects were used in the posters: the green
colour of the poster (as green stands for sustainability) and the hand with its thumbs-up (similar as
the Facebook icon for ‘like’) simulating the action of turning off the lights (Jespersen, 2014).
4.1.2 Benefits and drawbacks of nudging
Now that the underlying thoughts of nudging and the use in various policy areas are explained, there
is still one question that needs to be answered. Why would you actually want to use nudging and
what are the benefits and drawbacks of using such a method? The main benefit of nudging is that
people are encouraged to choose the ‘right’ option (Bisschop, 2015). In the case of plate sizes:
people are subconsciously encouraged to put less food on their plate and therefore eating fewer
calories. Most important to take in mind here is that the people’s freedom of choice should remain
intact, and that there is only a slight encouragement to do or to leave something (Bisschop, 2015).
People do not like to be told what they should do by their government, which also means that for
example raising the price of alcohol and cigarettes is not effective. Another benefit of nudging is that
many nudging methods are often cheaper than mandatory government campaigns or policy
adjustments (Bisschop, 2015).
There are however also some drawbacks in the use of nudging. One of the main criticisms is that
nudging could be seen as paternalistic, because the government interferes in the life of its citizens
(Bisschop, 2015). In a certain way the government manipulates the behaviour of people and they
decide what is good and what is not good. It is therefore important to always consider whether a
certain message or campaign is transparent enough, to make sure that citizens do not get the feeling
that the government is interfering in their personal life (Bisschop, 2015).

4.2

Current nudging in flood risk management and climate adaptation

In order to find out whether and how nudging can be used in flood risk management and climate
adaptation, it is interesting to focus first on current nudging practices in these areas. What has been
done with regard to nudging in both flood risk and climate change, and what do these nudges look
like?
4.2.1 Flood risk management
Being a country that is prone to flooding, the Dutch government has communicated the flood risk to
citizens for centuries. Many studies have been conducted on this flood risk among citizens. However
recently, studies with regard to the effects of risk communication on the perceptions of citizens and
their responses to flood risk have become more popular. Terpstra (2014) is one of the researchers
that first looked into flood risk framing and the influences of this on the behaviour of citizens. In his
article You have been framed!, he explains a study involving communication frames to flood risk and
the influence thereof on people’s information need. Results of this study show that fear appeal
enlarges the need for further information, mainly because this fear stimulates the risk perceptions of
people and therefore evokes negative feelings (Terpstra et al., 2014). Translating this to practice, if
governments want to stimulate the information seeking behaviour of citizens, their communication
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message will have a higher effect when it increases the risk perception of people and if it evokes
some negative feelings (Terpstra et al., 2014).
Literature shows that nudging in flood risk management is mainly done through the framing of flood
risk. There is some information about the effects of framing on the behaviour of people (Terpstra,
2011; Terpstra et al., 2014). For Dordrecht, nudging through framing was also used in a survey for the
residents of Dordrecht on evacuation strategies and flood risk. This will be further discussed in
chapter 4.3.
4.2.2 Climate change
The European Union's target is that the temperature rise as a result of climate change should have a
maximum of 2⁰C relative to pre-industrial levels (Drunen & Lasage, 2007). In order to reach this
target, many mitigation measures need to be taken worldwide. This goal is hard to reach, and even if
the EU-target can be reached, there still have to be taken many adaptation measures. Because the
natural system responds very slowly to the changing concentration of greenhouse gasses, the effects
of climate change will be long-lasting (Drunen & Lasage, 2007).
As shortly mentioned in chapter 2.1.2, the Dutch government has developed five Delta Decisions. An
important component of the decision on Spatial Adaptation is that all local and national governments
together should secure the aim that by 2050, the Netherlands will be climate-proof and water-robust
as good as possible (Deltacommissaris, 2015). Also Dordrecht has set this target, and aims to know
how to do this in 2020. However, there is no financial contribution for local governments to reach
this goal. The implementation of adaptation measures should therefore be done through
mainstreaming with other activities, such as maintenance, sewage renovation, (re)construction and
city development (Bosch et al., 2015). This will limit the additional costs of the adaptation measures.
In order to do this, it is important to gain insight in the current spatial planning processes and to
connect with these processes within the municipality. However, both the lack of awareness and
sense of urgency often prevent the implementation of climate adaptation measures (Bosch et al.,
2015). As Bosch et al. (2011) mention: the most important elements in the execution of the
trajectory towards climate-proof cities are awareness and cooperation. This not only seems to be a
challenge within the different sectors of the municipality, but also with the citizens.
Climate adaptation should not only be done by governmental institutions. Citizens are key when it
comes to the implementation of these measures. One of the main problems when looking at the
future is the abundance of impervious pavements in many residential gardens. There is a current
trend in the Netherlands that many people in cities are paving their gardens, with the most
mentioned reasons being ‘less maintenance’. However, the high amount of pavements in cities does
not only create a heat-island effect, meaning that the temperatures in cities as a result of the great
amount of pavement rises, rainwater is also drained less easily. As heavier cloudbursts are expected
in the future, the chances of local flooding rise. Therefore, one of the targets of climate adaptation
measures in cities is its citizens. The question rises however whether and how you can make citizens
aware of the climate adaptation issue. Especially because it occurs on people’s own property, it is
hard for municipalities to work on this problem. Nudging could be a method of not only making
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people aware of the problem, but also to get people to actually make changes. At the moment,
nudging in relation to climate change is mainly used to counter the negative effects of climate
change. Nudges are for example used for more sustainable practices for the environment by focusing
on energy saving and reducing pollution and littering.
For example, in a study on littering in Copenhagen, caramel sweets were
handed out to pedestrians (Webster, 2012). All garbage cans in the area
were subsequently examined on empty wrappers. They repeated the
same process, however now they stencilled at trail of green footsteps on
the ground towards the waste bins. This nudge led to a 46% decrease in
the total amount of littered caramel wrappers. As the researcher states:
“The green footsteps certainly caught people’s attention, I think they
create an atmosphere where the public feels more conscious about litter
… and perhaps there is also a subconscious inclination to follow the feet.”
(Webster, 2012). Another example of nudging in energy saving is
household energy bills that contain information of energy consumption of
similar homes (Osborne, 2008). Pilots in America shows that households
who use more than the average energy consumption, reduce the energy
use after seeing the bill in order to come more in line with the ‘norm’ Figure 7: Green footsteps leading
towards the wastebin (Jespersen,
(Osborne, 2008).
2012).

While the main focus in nudging is still on climate change mitigation, the aim in this study is to
explore the opportunities for nudging in climate adaptation. Currently, there are no clear examples
of nudging with regard to climate adaptation. The shift from mitigation towards adaptation entails a
large switch in thinking, from both local governments and citizens. In chapter 4.4 the use of nudging
in climate adaptation for the municipality of Dordrecht will be further explored.

4.3

Citylab 'Self-Reliant Island of Dordrecht'

The information for the citylab Self-reliant Island of Dordrecht was gathered through different
processes. First, various possible evacuation strategies for the island needed to be drafted. This
information was used for a survey which was spread among several residents of Dordrecht. The aim
of this survey was to find out what people value as important in case of a dike breach, and what kind
of strategies for evacuation they would consider as important. The results of this online survey will
be used to develop several preferred strategies for the island. The input from the residents is used to
validate the final strategies. The independent consultancy agency 'HKV lijn in water' was hired to set
up the survey.
It was however not one general survey that was send to all participants. Framing was used as the
nudging tactic in this survey to develop several versions of basically the same survey. Previous
research of HKV showed that the way in which a communication message is 'wrapped', can be of
great importance of how people perceive this message (HKV lijn in water, 2015). This means that by
placing the right emphasis in the message, people are likely to do the 'right' thing. In this case, the
'right' thing relates to people's own safety and the safety of others in case of a (threat of) flooding.
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Prior to the survey, four different options for the strategies were developed. The first is 'vertical
evacuation', meaning that people should evacuate in their own house to the attic or a higher floor.
The second option is a public shelter as a gathering place for multiple people. The third is a
compartment, in which Dordrecht will be divided into different compartments, of which one will be
protected best and where all people will evacuate to. The last option is to evacuate to the areas
outside the dike. These four evacuation options were key in the online surveys. Two main frames
were developed for these surveys. The first frame was a 'self-reliance' frame, in which the emphasis
was on people having to cope for themselves and with a very limited amount or without any outside
help. The second frame was called 'together-reliance', with an emphasis on people helping each
other out and a lot of help from governments and organisations. In total, there were four different
surveys composed, to gain as much results as possible and to find out what people prefer per
strategy. These four surveys were:
- Self-reliance: Attic (own house), Shelter, Outside dike area
- Self-reliance: Attic (own house), Shelter, Compartment
- Together-reliance: Attic (own house), Shelter, Outside dike area
- Together-reliance: Attic (own house), Shelter, Compartment
This survey was sent to people on the 18th of May 2015, and after two weeks about 700 people had
responded. To learn how the framing of the survey was done and what the aims of the framing were,
several questions were asked to an employee of HKV who developed the survey. An important
question was what the ideas behind the framing of the questions and texts were, mainly with regard
to what HKV was trying to achieve with framing the survey.
His answer to this question was that the 'together-reliance' frame should be more reassuring for
people because the perspective for action is better – you can rely on the help of others instead of
doing it alone. Therefore you would expect less anxious reactions and more confidence in the action
perspective. Looking at the graphics in figure 8 and 9, this seems to have worked. The reason for
using frames in the survey is twofold. The first is to find out what the effects are if the perspective for
action is improved and whether that differs between the strategies. As can be seen in figure 8, this
effect is missing in the strategy 'take shelter in the attic'. It therefore seems that it does not matter to
people whether they would be alone or with friends and family when they have to take shelter in
their own house. Second, if the survey would not have been framed, it is not able to tell how
sensitive the results are to framing effects, which is at the expense of the representativeness of the
research.
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Figure 8: Graphical display of the effect of the two frames on the four strategies.

Figure 9: Graphical display of the effect of the two frames on the degree of anxious feelings.

The framing of the survey seems to have had the expected results. When asking whether certain
literature was used in order to draft the frames, the response was that literature shows that mainly
'affect and efficacy beliefs' are important variables in framing. The frames become effective when
you respond to these aspects. The texts in the survey were however thought out by the consultancy
agency HKV. They have experience with framing in previous research which was also used as
inspiration for this survey.
At the end of the survey, people were able to fill in some comments. When looking at these
comments, several people mentioned that they felt more scared after the survey or that they felt like
the person sending this survey (in this case the municipality) was unnecessarily scaring people and
making them more anxious than before. The employee of HKV mentioned that this is actually a very
natural response. When people are faced with a possible threat, in this case a flooding as a result of a
dike breach, this often provokes an emotional response. Because this response happens very quickly,
it consequently influences the cognitive response which can be seen in the questions on affect. To
illustrate: this survey used a 5 point scale. Where you would normally expect an average of about 2
(limited anxiety), in this survey the averages are around the 3 (not a little but also not a lot of
anxiety). Especially in the self-reliance frame these anxiety-scores are a little bit higher, as can be
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seen in figure 9. This figure shows the averages, but there is also a spread in scores. About 20-25% of
the people experienced quite a lot of anxiety when reading the texts in the survey (scores higher
than 3.5).
In chapter 2.3 some literature about framing as a type of nudging was already mentioned. Hensen &
Jespersen (2013) mention that framing can be seen as a form of choice-manipulation: "While citizens
are in principle free to choose otherwise, the lack of transparency makes this unlikely in practice." (p.
26). This statement was also presented to the employee from HKV. His opinion on the statement is
that no form of communication is value-free. Not in advertisement or politics, but also not in simple
conversations between people. Everybody has an interest and brings this, consciously or
unconsciously, to the forefront. The behaviour of people can be easily manipulated, for example by
rewarding unhealthy behaviour (you will be addicted to cigarettes in a short amount of time because
certain substances are added, but you are free to quit whenever you want). A nudge is a little push in
the 'right' direction, without prescribing people what they should choose or do. However, before you
can do that, you need to have researched whether framing even has an effect. Measuring this effect
is done through the framing of the survey on evacuation strategies.

4.4

Citylab 'Cloudburst-proof Dordrecht'

Climate adaptation is relatively new for people. The main focus has always been on counteracting the
negative effects of climate change, for example by less pollution and energy saving (as explained in
chapter 4.2). However, more cities nowadays switch their focus from climate change mitigation
towards climate adaptation. There are initiatives emerging throughout the Netherlands. While there
are different institutions and organisations, overall, they are working towards the same goal:
preventing local flooding as a result of climate change. The focus is therefore mainly on 'depaving'
(Dutch: onttegelen), not only in public spaces but also in residential gardens. As explained before,
paved gardens not only prohibit water to infiltrate in the soil, it also reinforces the urban heat-island
effect. This means that the measured temperature is higher in urban areas than in the areas outside
cities (Operatie Steenbreek, 2015).
Over several years, governments and organisations are trying to reverse the trend of paved gardens.
The municipality of Dordrecht also wants to be a climate adaptive city. The question is how you can
promote this among citizens and try to convince them to green their gardens. There are multiple
ways of getting citizens into action for a more climate adaptive environment. While in the
Netherlands we are working towards raising awareness for this problem, in Germany the
government has taken measures against it. They introduced so-called 'tile fees' (Dutch: tegeltaks),
where people have to pay for the amount of tiles in their residential gardens. This is probably not
going to be introduced in the Netherlands because of 'too much monitoring work' (Het Belang van
Limburg, 2014). Also, these measures are to be found quite extreme, so other ways of awareness and
action need to be developed. Nudging could be an option to get people to green their gardens. The
questions however are whether and how this can be done effectively. Nudging is not used yet in
climate adaptation, therefore it is interesting to find out how other cities or organisations deal with
this issue. In this research, several projects and organisations that work towards climate adaptation
were being looked at. Two large organisations, Amsterdam Rainproof and Operatie Steenbreek will
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be used as examples of climate adaptation promoters. Also a private organisation, Laboratory for
Microclimates, and a tool for climate adaptation (Huisje Boompje Beter app) will be used as
examples.
4.4.1 Amsterdam Rainproof
In 2014 Amsterdam Rainproof was founded. The idea for the project Amsterdam Rainproof
originated from 'Waternet', a governmental institution that takes on the executive water tasks for
the municipality of Amsterdam. The project got a two-year budget from Waternet. Amsterdam
Rainproof started in January 2014 and runs until December 2015. The project has multiple aims. The
first aim is to create awareness of the rainwater issue, meaning that people should be aware that
with heavy rains or a cloudburst the sewage system will most likely not be able to drain all the water,
and therefore measures need to be taken to lessen the pressure of the sewage system. The second
aim is to prevent damage as a result of local flooding. Third is to show the added value of water,
which means that it could also be used to flush the toilet or be collected for drier periods. The fourth
and last aim of Amsterdam Rainproof is being a link between various agencies, governments,
entrepreneurs and citizens and therefore anchoring the water issue within the stakeholders of the
city.
In July 2014 a cloudburst caused local flooding in several parts of Amsterdam. Waternet received
around 300 notifications of people who faced problems with the water. Through a message on
Facebook, Waternet asked people who faced problems to share their stories. Amsterdam Rainproof
collected these stories and visited some of these people in order to find out what the problem was
and to give advice about how they could change things to prevent a similar problem in the future.
When asking whether the project was able to reach their aims, it became clear that even though
there is more awareness among some citizens, the project will not be able to create awareness
among all citizens of Amsterdam. This was the original goal, however they adjusted this goal and
now strive to create awareness among as much of the inhabitants as possible. It was noticed that in
the problem areas of the 2014 cloudburst, people are more inclined to take action. It seems that
once people have actually experienced the problem first-hand, they realise that they themselves
have to take action to prevent future damage. Amsterdam Rainproof tries to connect with these
bottom-up initiatives, but also with other initiatives such as neighbourhoods that jointly manage the
'green' in the neighbourhood. Through these initiatives, Amsterdam Rainproof tries to create more
awareness for the rainwater issue.
4.4.2 Operatie Steenbreek
Early 2015 the project 'Operatie Steenbreek' was established as a result of the cooperation between
multiple organisations, including the following: the 'Kenniscentrum voor Burgers and Biodiversiteit
(KBB), University of Groningen, WUR-Alterra, Entente Florale, ICIS Maastricht University, KNNV and
Haags Milieu Centrum. Operatie Steenbreek is a national partnership between 'green' knowledge
institutes, businesses, governments and citizens. Their aim is to counteract the current trend of
paving residential gardens and thereby improving the urban living environment (KBB, 2015). They are
trying to make citizens enthusiastic for greening their garden. The attention is mainly on the negative
24

effects of paving, such as less biodiversity and the pressure on the sewage system during cloudbursts
(Operatie Steenbreek, 2015).
At the beginning of the project, five cities were chosen that deliver this message. These cities were
Leeuwarden, Groningen, Den Haag, Amersfoort and Eindhoven. Currently, the project is converted to
a foundation and two other cities also joined: Maastricht and Leiderdorp (Operatie Steenbreek,
2015). In order to gather more information about this project, an interview was conducted with a
member of WUR-Alterra. Also emails were sent to several cities that are part of Operatie Steenbreek
to find out how they work on climate adaptation. During the interview it became clear that Operatie
Steenbreek is striving towards ten 'example' cities. In these cities the effects of pavement are being
examined. Each city has its own programme to establish this.
Operatie Steenbreek researched whether the pavement is actually increasing in the participating
cities, as suggested by many news articles. The results are that the pavement did increase compared
to several years ago, but less than people first expected. The main reason for the cities to be involved
in this project is because they foresee the problems as a result of climate change and more paving. At
the same time, most of the sewage systems in these cities do not have enough capacity to drain the
water during cloudbursts. Because Operatie Steenbreek was only established six months ago, there
are not many results yet. At the moment, in most cities the priority is to raise awareness for the
problem among their citizens.
Operatie Steenbreek offers several activities to cities. First is the so-called 'garden ambassadors',
people who can offer information about how to make your garden more natural and animal friendly.
Secondly, they offer a course on garden reservations, in which members learn about nature friendly
gardening. The last is the BIMBY method, which stands for Biodiversity In My Backyard, in which
citizens are guided by collecting information about making their gardens more natural and animal
friendly (Operatie Steenbreek, 2015). The different cities all have their own strategy to promote
Operatie Steenbreek among their citizens and to make them aware of their goal. The municipality of
Leeuwarden has signed up for the project, but does not have the manpower to work on this at the
moment. Therefore they outsourced the project to the Kenniscentrum Burgers en Biodiversiteit
(KBB), a cooperation platform founded by the Hogeschool Van Hall Larenstein. They are currently in
the starting phase of the project and are developing project- and finance plans. In the upcoming
weeks, they want to organise an action day in a certain residential area where they offer a total of
100 plants to people that would like to cooperate with the project, and in exchange for a tile from
their backyard they receive a plant. The KBB also distributed ‘growing paper’ with flower seeds.
Pictures of the growing results could be sent to the KBB and the nicest one won a gift card of the
garden centre Intratuin.
Another city, Den Haag, promoted the start of Operatie Steenbreek on Friday 19th of June. In
cooperation with the Laboratory for Microclimates (LfM) they held an art performance in the city
centre. The Laboratory for Microclimates is a private organisation that wants to create awareness for
climate change and climate adaptation through art and film projects. Together with the municipality
of Den Haag, the Haags Milieucentrum and the Hoogheemraadschap van Delfland, the LfM depaved
a small part on a square in Den Haag and planted several small trees and plants. Also by distributing
flyers to pedestrians they were trying to make people more aware of the problem and promote
depaving.
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Figure 10 & 11: The alderman of the municipality of Den Haag planting a tree during the art
performance in Den Haag (left photo) and the end result (right photo).

During and after this performance, people were asked what they thought of this action and also
whether they would implement these measures on their own property. It became clear that most of
the people that visited this performance were people that either work on sustainability or people
that already have quite a green garden and are interested in the topic. There were only a few people
that were the actual target of this message: people with a lot of pavement in their backyard.
4.4.3 Huisje Boompje Beter App
Another way of promoting climate adaptation is done through the app ‘Huisje Boompje Beter’. This
app for tablets and mobile phones was developed by atelier Groenblauw with financial contribution
of several municipalities and governmental institutions. This app shows how climate proof your
house and garden currently are and how you can easily improve this (Atelier Groenblauw, 2015). For
each measure, the app shows the costs, the level of difficulty, what you need and what the effects of
the measure are. Several questions were asked to the developers of this app, for example about the
effectiveness of it. The main promotion of the app is being done through Facebook, Twitter and
Pinterest and on many websites. They also have printed bags with their logo that has sunflower
seeds in it. While they have many enthusiastic responses from users, it is still hard to say how
effective this app really is. At this moment, the app is mainly used as a means to gain more
awareness for climate adaptation in relation to water and heat.
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5.

Conclusion & Discussion

5.1

Conclusion

Climate change is inevitable and the consequences of this can be seen in everyday life. Sea levels are
rising and the weather becomes more extreme, especially with regard to heavy cloudbursts. It is not
likely that this climate change is reversible and therefore measures need to be taken to adapt to
these new circumstances. For the municipality of Dordrecht, the main areas that face new challenges
are flood risk management and climate adaptation. Learning how to deal with these new challenges,
but also learning new ways of communicating with its citizens is therefore crucial. One new method
can be to nudge people in the right direction. Therefore, the main objective underlying this study was
to find out how the idea of nudging can be applied in flood risk management and climate adaptation
in the city of Dordrecht.
Nudging is already used in various policy areas, such as health, traffic and sustainability. Literature
shows that a good nudge has at least three features: it focuses on a large group of people, it has a
positive behavioural norm and the nudge should have a psychological component. Currently, framing
of risk communication as a nudge technique is mostly used with regard to flood risk management,
especially in surveys. There are no clear nudges yet for climate adaptation, as most nudges are still
focused on climate change mitigation. Looking at the two citylabs, nudges have proven to be
valuable for the framing of flood risk. There are clear results that can be linked to how certain
strategies were framed. For climate adaptation the situation is more difficult. Because this is a fairly
new idea, many people are not aware of it.
In order to enlarge the awareness for flood risk and the self-reliance of people, nudging can be used
as a very valuable concept. By framing the communication in the right way, people are more inclined
to take up their own responsibility. It does not only have to be used in surveys, but also the results of
the survey can, when communicated towards the citizens of Dordrecht, be framed in the right way to
appeal to the self-reliance of people. At this moment, it is not clear what type of nudges could be
valuable for climate adaptation. Creating awareness and communicating towards the citizens about
why the government is now asking something different of them, is at this point most important.
Nudges are most effective when they appeal to the psychological element, and therefore people first
need to be aware of the message of climate adaptation. Once this awareness is raised, nudging
techniques will be more effective because they target the subconscious mind.

5.2

Discussion

5.2.1 Judge the nudge – the acceptability of using nudges
Ever since the concept of nudging came up, much literature has been written about the acceptance
of nudging as a governmental communication tool. There are both proponents and opponents, who
all have their own view about whether nudges are allowed to be used on citizens. The more popular
this concept becomes, the more people share their point of view. Goodwin (2012) is a clear
opponent of nudging. He argues that the use of nudging tactics, especially in policymaking in the
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United Kingdom, is contradictory with the aspirations of the government to promote ideas of
freedom, empowerment and fairness (Goodwin, 2012). As he states on page 86 of his article: “…
nudge seeks to exploit imperfections in human judgement and to this extent it is manipulative.”. He
also says that nudging is not the solution to solve the large problems of climate change and public
health (Goodwin, 2012). In response to this article, Mills (2013) argues the opposite: that nudges
actually promote personal autonomy and therefore the government can use it to foster selfempowerment. It might however not be the question whether one of them is right or wrong, the
acceptance of nudging is mainly due to the fact how they interpret nudging as a government tool. As
explained in chapter 2.3, there are many different types of nudges. One type of nudge might be more
obvious to the public eye than another, and this is where the manipulative side of nudging comes in.
It is however important to keep in mind that a nudge should leave a freedom of choice to the citizens
(Bisschop, 2015).
A fly in the urinal or green footprints leading towards waste bins are quite obvious nudges
(transparent type 2 nudges according to Hansen & Jespersen, 2013). People are able to see these
nudges with their own eyes and more importantly, they have the choice to follow the nudge or not.
Looking at the above arguments on self-empowerment, these nudges can be seen as enlarging this
empowerment, as people have the personal autonomy to choose, while the government actually
tries to steer them. Looking at the opposite of this transparent type of nudge, there is the nontransparent type 2 nudge (see figure 3). Framing can be seen as part of this type of nudge, as people
do not have to recognise this nudge in order for it to be effective (Hansen & Jespersen, 2013). So
while people are basically free to choose something else, this is not likely to happen due to the lack
of transparency of this nudge (Hansen & Jespersen, 2013). It is therefore important to realise when
you can use this type of nudge. The basic principle is that people should be steered in the ‘right’
direction, however you can question who decides what the right direction is. If this type of nudge is
compared to its use within the citylab Self-reliant Island, it is interesting to look at whether this was
an acceptable tool to use in the surveys.
Hansen and Jespersen (2013) mention the difficulty of finding acceptable places where these nontransparent type 2 nudges can be used in a responsible way, especially in democratic societies. They
argue that “such nudges are used without obtaining consent; the policy-maker or choice architect
takes full responsibility, not only for the effects and possible side effects of the intervention, but also
for the use of citizens as mere tools” (Hansen & Jespersen, 2013, p. 27). In the survey for the
evacuation strategies in Dordrecht this type of nudging was used. The importance of framing lies in
the fact that enlarging the awareness and the self-reliance of citizens by means of elective
government communication calls first of all for insights in the risk perception of citizens and their
attitudes towards individual preparation for flooding (Terpstra, 2010). Through the framing of these
flood risks, they were able to find out what people perceived as important and how the self-reliance
of citizens could be enlarged. Therefore it can be said that in this case, the use of framing as a type of
nudging is acceptable, even though it might not have been transparent for people that they were
nudged. It should however be kept mind that this framing was done by an experienced researcher,
who was able to foresee the possible consequences. At the same time, the framing did not have a
direct effect on the personal lives of most people. Only a very small amount of the respondents, less
than 1 per cent, mentioned that they felt more anxious than prior to the survey. While the framing
28

might have caused these anxious feelings, the amount of people mentioned it is so small that there
cannot be taken definite conclusions out of it. It can be said that the framing in this survey has had
the desired effect without implicating the freedom of choice of people.
5.2.2 Nudging climate adaptation
One of the results of this study is that nudging is not yet used in climate adaptation measures and it
is therefore hard to say whether this method would actually work. When looking at greening
residential backyards, the focus lies on a very large group of people. If one neighbourhood in
Dordrecht is taken as an example, it is important to realise that the nudge counts for all people in this
neighbourhood. As the choice is left to the people, this could mean that maybe one or two
households will actually depave their backyard. This is however not what the municipality is striving
towards: for climate adaptation measures to be really effective, this whole neighbourhood should be
greened. And looking at the bigger picture, this message should get through to people in the whole
city of Dordrecht, not just one neighbourhood. The question can be raised whether you can solve this
issue with nudging alone. Hannah Kyrke-Smith, a policy advisor in the United Kingdom, mentions that
nudges alone might not be enough for some measures (Webster, 2012). She argues that “the (UK)
government has made quite some noise about the potential of green nudging, but by itself it will
never be enough. You can’t nudge people towards fully sustainable living, you can’t replace
regulation … it needs to form part of a mix of policy tools” (Webster, 2012). One of the reasons that
is given is that it is difficult to break a certain pattern, once this pattern of behaviour is formed,
mainly when the negative effects of this behaviour are not experienced immediately (Webster,
2012). This is precisely the issue with climate adaptation in Dordrecht. While several cities in the
Netherlands have experienced local flooding as a result of heavy cloudbursts, Dordrecht has not
faced anything like this yet. This means that the negative effects of too much impervious pavement
in residential areas are not felt. Therefore it might become a difficult task to really get through to
people about the importance of climate adaptation.
At this moment, raising awareness for climate adaptation is one of the most important aims for the
municipality of Dordrecht. As discussed in chapter 4.4, various cities in the Netherlands are trying to
create awareness among its citizens. The example of Den Haag in cooperation with the Laboratory
for Microclimates is a good example of creating awareness in a fun and obvious way, without telling
people exactly what they can and cannot do. This is important to keep in mind, because the message
will be taken in faster if it is given in a non-authoritative way. An example of how it should not be
done is the city of Deventer, where the political party GroenLinks started an ‘offensive’ against
pavement in residential gardens. This message was spread through various media sources, mainly
newspapers. The terms used in this message were quite authoritative; saying that gardens look like
parking lots and that they dislike the fences between properties and that those fences should be
replaced by hedges (De Telegraaf, 2015). The message was also discussed by a radio station, and the
radio host replied by asking whether this political party was also coming over to maintain his garden.
Obviously, the way this message was spread is not the way to convince people to green their
gardens, because why should a governmental organisation tell you what your own garden should
look like? This calls for other ways of convincing people, and nudging could be a method to do so.
However, as also stated before, nudging might not have the wide range municipalities are looking
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for. So what could be other measures? As discussed in chapter 4.4, in Germany they introduced ‘tilefees’, where people with a lot of pavement on their property have to pay extra money. In the
Netherlands, each citizen pays a sewer tax, and also some voices have gone up that people with a
green garden should pay less taxes and people with a lot of pavement should pay more. This might
sound like a proper idea, but the question is whether and how you are going to monitor this in a city
like Dordrecht with about 118,000 inhabitants, let alone large cities like Amsterdam or Rotterdam.
At this point, it is important to find consensus within the municipality itself. While the policy
department works on finding new methods for climate adaptation, the management sector needs to
implement these measures in public spaces. This means that the municipality should also invest in
more green or for example more permeable pavements to drain rainwater more easily. At the same
time, there are many different neighbourhoods in Dordrecht, and some might be more socially
developed than others. It is important to take into consideration what kind of message you want to
give to these different neighbourhoods, because what might work in one area, might not in another.
5.2.3 Reflection on the research
There are some limitations that had an influence on the outcomes of this research. First, this
research focuses on the effect of nudging on the two citylabs. However, because both projects were
in the start-up phase when the internship started and are still in the early stages, the gathered
information is less than when the projects would already be running. While information was
gathered for the citylab Self-reliant Island, significant progress has not been made in the Cloudburstproof project in the four and a half months of the internship. The intention at the start of the
internship was to talk to residents about climate adaptation, however this was not possible because
the project has just selected a neighbourhood in which they want to work and there has not been
made any contact with residents in this neighbourhood yet. A second limitation is that this research
focuses on two large projects within the municipality. While a lot of information was gathered about
the idea of nudging on the topics of flood risk management and climate adaptation, the width of the
research can be seen as a drawback, because there was no opportunity to look more in-depth at one
of these projects.
5.2.4 Recommendations
Both the citylab Self-reliant Island of Dordrecht and citylab Cloudburst-proof Dordrecht are in their
early phase. With regard to the idea of nudging, a lot more research is needed, especially in relation
to climate adaptation. Because this concept is not only relatively new in Dordrecht but in the
Netherlands as a whole, the information gained from other cities is limited. Most important at this
moment is to not only look at how awareness can be raised among the citizens of Dordrecht, but to
actually start raising this awareness. The municipality can do this alone, however it would probably
gain more if it cooperates with other cities. Project such as Operatie Steenbreek can be of great help,
because they already have a brand and that makes it more easy to spread the message.
At the same time, for the other citylab the preferred evacuation strategy for the island of Dordrecht
is being developed. The most important point is that once this is being communicated to the
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inhabitants, that it should not only be clear what the municipality wants to communicate, also how
they should frame it in such a way that the municipality and the residents gain as much as possible
from it. If the self-reliance of people with regard to flood risk should be higher, than this message
needs to be framed in such a way that people realise this and will act accordingly to it. More research
should be done about how the municipality of Dordrecht can communicate this flood risk towards its
citizens.
For future research, it could be very interesting to look at what other cities outside the Netherlands
are doing with regard to climate adaptation and flood risk management. While flooding in the
Netherlands is not occurring very often, other countries face this problem on a more regular basis.
The same applies to climate adaptation, other countries might be more familiar with weather
extremes and subsequently adaptation measures to deal with these extremes. It would be
interesting to find out how other countries communicate flood risk (or other natural hazards) and
climate adaptation to their people.
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