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ABSTRACT Adaptation to climate change is gradually becoming accepted as one of the
major challenges in regional and urban planning. However, the scope for options that
make our societies less vulnerable to flood risks, disruptive quantities of rainwater in
cities, or urban heat stress tends to be narrowed down, often implicitly, by the existing
institutional context. Institutions reflect past choices made regarding the legitimate distri-
bution of burdens and benefits between government and society of measures against
weather-related calamities. Alternative options, like innovative dyke concepts, green
roofs, or urban planning to reduce heat stress, would require political debate on the legiti-
macy of different arrangements and would take climate adaptation policy out of the tech-
nocratic ‘comfort zone’. This article offers a framework of analysis for describing the
institutionalized distribution of responsibilities for initiation, implementation, costs and
liability for climate adaptation measures, and the shift in these that alternative options
would entail. Furthermore, it offers four perspectives for assessing the legitimacy of
present and alternative distributions. The framework is applied to the Dutch context in
three cases concerning flooding, urban water drainage and urban heat stress.

KEY WORDS: Climate adaptation policy, institutional context, legitimacy, national
adaptation strategies, governance

1. Introduction

Adaptation to the effects of climate change has become a major topic on the spatial
planning agenda over the last 10 years. In many countries, adaptation strategies
have been developed that address the problem on various spatial scales: the
city, the regional, the national, and even the international scale (e.g. Bauer et al.,

Correspondence Address: Joost Tennekes, PBL Netherlands Environmental Assessment
Agency, The Hague, The Netherlands. Email: joost.tennekes@pbl.nl

Journal of Environmental Policy & Planning, 2014

Vol. 16, No. 2, 241–259, http://dx.doi.org/10.1080/1523908X.2013.836961

# 2013 Taylor & Francis

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 L

ib
ra

ry
 U

tr
ec

ht
] 

at
 0

8:
44

 1
2 

Fe
br

ua
ry

 2
01

5 

mailto:joost.tennekes@pbl.nl


2012; European Commission, 2007, 2009; Mees & Driessen, 2011; PBL Netherlands
environmental Assessment Agency, 2011; Swart et al., 2009). The line of argument
in climate adaptation strategy documents is often the same; the reality of climate
change is being established, a scientific-based conjecture about possible effects on
a particular area is being made, possible options to counteract or adapt to these
effects are being proposed (technical, spatial, behavioural, or organizational),
and finally these options are being assessed in terms of (cost-effectiveness).

In this article, we argue that this usual line of argument lacks one important
step. It is crucial to address the institutional setting in which effects take place and
adaptation options have to be implemented. For, as we will try to show, the
present institutional setting is an important factor in setting the scope for adap-
tation policy. Adaptation options that stay within the established institutional
order tend to be assessed as legitimate in that they appear to be the ‘natural’
response. In contrast, adaptation measures that redistribute costs and benefits,
risks and responsibilities to public and private actors, or over different govern-
ment levels, easily appear less attractive, even though they may be equally or
even more effective in terms of their contribution to the goal of making society
less vulnerable to the effects of climate change. The scope for climate change adap-
tation options seems to be path-dependent (e.g. Pierson, 2000) on institutionalized
solutions that have been established in the past.

This article focuses on the question of how the existing, institutionalized dis-
tribution of responsibilities for solving the weather-related problems which have
always existed, now sets the scope for options in the new challenge to adapt to
climate change. If climate change adaptation is to be taken seriously as a major,
long-term challenge, it is necessary to think beyond the established institutional
boundaries and to increase the range of possible successful options. This means
that decision-makers must be prepared to engage in a discussion regarding the
distribution of burdens and benefits associated with different adaptation
measures. New distributions are not necessarily less legitimate, but their legiti-
macy has to be discussed and settled anew. In short, alternative adaptation
measures entail making new societal arrangements and taking actors ‘out of
their comfort zones’, which is something that most of us do only reluctantly.

There has been a focus in the academic literature on institutions of climate
adaptation in the sense of the (re)design of organizations—governmental or other-
wise—for effective adaptation policy (e.g. Anguelovski & Carmin, 2011; Gupta
et al., 2010; Mees & Driessen, 2011). Institutions are conceptualized as organiz-
ational capacity or policy instruments that are deployed as a means to decrease
society’s vulnerability to climate change.

There has been less attention paid to institutions as the context in which poss-
ible adaptation options are being developed. This article focuses on one aspect of
this institutional context, that is, the distribution of responsibilities amongst
societal actors and the way in which this context influences the assessment of
adaptation options as legitimate or illegitimate. It does so by presenting a frame-
work for analysis and assessment, and by providing illustrations from adaptation
practice in the Dutch context.

The paper demonstrates that there is room for new choices in institutional
arrangements; new choices which, although out of the comfort zone, can be
argued to be just as legitimate as existing ones. In general, legitimacy relates to
substantive and procedural fairness and to the extent to which decisions are
acceptable to stakeholders and participants in policy processes (van Buuren
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et al., 2013). It is not our ambition to provide decisive arguments in favour of a par-
ticular adaptation measure, either in terms of its effectiveness or its legitimacy.
What we do want to show is that there is a greater range of potentially legitimate
options for potentially effective climate adaptation measures if the present institu-
tionalized distributions of costs, benefits, risks, and responsibilities are not taken
as given.

We will present our argument in three steps. First, a framework is outlined in
Section 2 for: (a) the analysis of processes in which climate change adaptation
measures in the domain of planning raise institutional issues concerning the dis-
tribution of burdens and benefits, and (b) the analysis of the legitimacy of a differ-
ent distribution. Section 3 presents three cases from the Dutch context based on the
results of a multidisciplinary research project of the Netherlands Environmental
Assessment Agency (PBL, 2011): safety against flooding, urban water drainage,
and protection from urban heat stress. Adaptation plans from a ‘default’ insti-
tutional perspective are compared with alternatives that demand new institutio-
nalization. Section 4 concludes with some reflections on the possibilities to
stimulate the debate on alternative adaptation measures, which would bring poli-
ticians and stakeholders out of their comfort zone for more effective climate adap-
tation policies.

2. Framework of Analysis

Although discussions in science and practice mostly centre on the effectiveness
and cost-effectiveness of particular adaptation measures, presuppositions about
the distribution of adaptation burdens or benefits over government and society
are often left implicit. Making them explicit, as a first step of analysis, is therefore
necessary. We aim to do this with the help of four fundamental questions regard-
ing the burdens and benefits that are distributed among societal actors. After that,
we introduce four different perspectives on the legitimacy of these distributions,
which are of particular relevance to climate adaptation policy.

2.1 Four Questions About Distributions of Burdens and Benefits

The first question one may ask to make the institutional context of adaptation
options more explicit is: who is primarily responsible for taking the initiative to
adapt to climate change? Who has to see that it is carried out to a certain level?
This need not necessarily be the government. Different national systems have
institutionalized this responsibility quite differently. For example, flood protection
in the Netherlands is an exclusive government task, while in the USA private
persons in flood prone areas are deemed much more responsible for their own
protection. Another way of formulating this question is to ask: who in society is
the problem-owner of the need to adapt to climate change (Runhaar et al., 2012)?

The second question is: who is responsible for designing and carrying out
adaption measures? Even if the government takes the first responsibility, this
does not mean that it has to carry out the adaptation measures itself. The govern-
ment can oblige other actors through norms, targets or obligatory procedures,
leaving the design and implementation to private persons or the private sector.
For instance, if the government wants to increase the water retention capacity in
cities, a subsidy can be helpful in stimulating house owners to construct green
roofs.
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This brings us to the third question: who should pay for adaptation measures?
This question is clearly distinct from the previous questions. Central government
may implement far-reaching safety measures, but it can choose either to recoup
the related costs from those who benefit from them, or to finance them from
general taxes. In the case that it leaves the implementation to private actors, the
costs would normally accrue to them, but government can choose to subsidize
adaptation measures.

Fourthly, who will bear the risks of damages that, with or without
adaptation measures, will always exist? As opposed to the first question,
which designates the political responsibility for taking the initiative, this ques-
tion addresses liability. Does the government have the task of compensating for
damages that occur? The distinction between tortious liability and no-fault liab-
ility is of importance here. No-fault liability means that damages that occur as a
result of legitimate and legally correct (public) action may be compensated. An
example is the changing or strengthening of dykes which will have an impact on
private property. Tortious liability will occur in cases where the government
acts unlawfully. This may be the case when necessary measures have not
been taken, in cases where measures taken are disproportionate or in cases
where the wrong measures have been taken. It is clear that there is a strong
relationship between liability and the scope of the public responsibilities in
the sense of question 1, and that this question will be answered differently by
different political ideologies (Keessen et al., 2013). Whereas in certain societies
it will be accepted that the government leaves it to private parties to take
responsibility for the risk, in others the government will take responsibility
for certain damages, even if there has been no formal duty to take action or
no error has been made.

With the answers to these questions, we are able to describe the distri-
bution of tasks and burdens that appear to be the ‘self-evident’ starting
point for adaptation policy. In the past, and in every society, choices about
the distribution of these tasks or burdens have been institutionalized in
formal rules as well as in informal practices, routines and discourses (Hajer,
1995; Scott, 2001). Although ‘climate change’ has only recently come to the
political agenda, protection against different weather-related risks in general
has historically come to be accepted either as government responsibility or
that of individuals or civil society. Adaptation options that take the existing
distribution of responsibilities as a point of departure have this advantage
over alternative options, in that their legitimacy is relatively seldom called
into question. Default (comfort zone) adaptation options leave existing
institutions in place, while implementing alternative (out of the comfort
zone) solutions means transforming the institutional distribution of the
above-mentioned responsibilities.

2.2 Perspectives on Legitimacy

Discussing alternative adaptation options inevitably leads to questions what the
foundations are for the legitimacy of distributions of responsibilities (Driessen
& Van Rijswick, 2011; Mees et al., 2013). Bekkers and Edwards (2007) hold that
the legitimacy of political decisions can be based on their lawfulness and on the
factual recognition of the decision as a ‘good’ decision (p. 37). In the first case,
the question is whether a particular distribution of adaptation tasks and
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burdens can be derived from legal premises such as constitutions, laws, and trea-
ties. In the second case, legitimacy has to be seen as an act of members of a political
system who recognize a particular distribution as legitimate. The motivation they
have for recognizing it as legitimate could be that it results in a satisfying policy
output (Scharpf, 1999) in terms of an effective reduction of vulnerability to
climate change.

We present four perspectives, or lines of argument, that are particularly
relevant to the discussion on the legitimacy of different adaptation policy
options. The first perspective is based on lawfulness. The other three perspectives
are based on economic theory, public administration theories and theories about
the adaptive capacity of society, and are each in their own way related to
output legitimacy.

2.2.1 Legitimacy Through Lawfulness. The first strand of arguments considers
the legal aspects of adaptation responsibilities. In most European countries,
there are some basic rights relating to the protection of citizens from negative
effects of climate change that form a ‘firm’ boundary in the choices to be made.
These rights are based on the European Convention on Human Rights, the Euro-
pean Charter of Human Rights, the EU Treaty, national constitutions, or ordinary
legislation (Larmuseau, 2008; Shelton, 2002; Smets, 2012; Verschuuren, 1995).
These established fundamental rights—mostly following from classical funda-
mental rights and including environmental and health protection, as well as ade-
quately dealing with flooding—compel a government to ensure a country’s
habitability and to protect and improve the living environment. Rather than
speaking of ‘rights’, it is better to speak of a duty of care of the government for
the protection of certain interests, given that these rights cannot always be directly
enforced by a court of law. Both European law and national legislation indicate
(not always directly) the fields in which the government has a duty of care for
adaptation to climate change, such as care for human habitation, health, economic
development, protection of biodiversity, the environment and protection against
flooding, a certain amount of fresh water, the protection of the countryside, and
the protection of the quality of the living environment (which includes, for
example, measures against excessively high heat loads in urban areas due to
their effects on human health).

These duties of care, laid down in treaties, charters, constitutions, directives
and national legislation, and further developed in jurisprudence, relate in the
first place to the responsibility for the first task mentioned above. Namely, the
responsibility to take the initiative to adapt to climate change and to see that it
is carried out to a certain level. They also have a bearing on the fourth question:
when damage occurs, even though government has taken adaptation measures,
the question of what defines the duty of care is crucial for judicial decisions
about government compensation or liability. Acknowledging the governmental
obligation to care, however, leaves a lot of room with regard to the level of protec-
tion that must guide government actions, and what can be considered private or
personal responsibilities. It also leaves unanswered the other questions of distri-
bution mentioned above. Does this governmental obligation imply protection
by regulation of private actors only, or should government take and finance any
measures itself? Will those measures be at the expense of the state budget fed
by general taxes, or regional budgets, or should the cost be redeemed from
those who benefit from them?
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2.2.2 Output Legitimacy: Classical Economic Arguments. Arguments for
legitimacy that are derived from the problem-solving capacity of a particular dis-
tribution of responsibilities can be found in three different strands of thinking.
One takes recourse to classical economic theory about the role of the state
(Bovens et al., 2007) and tries to answer the question of the distribution of initiat-
ive, implementation, and costs over societal actors, by defining in which cases
government can legitimately intervene in society and the market (in this case to
protect its citizens from the negative effects of climate change). The provision of
collective goods is one of the most important reasons for government to take the
lead in climate adaptation. By definition, other societal actors, such as private
companies, are unlikely to deliver these goods, as it is beyond their primary
role of making profit and because they are unable to prevent people who do not
pay for them benefiting from them. Many adaptation measures have these charac-
teristics. Water safety against flooding through dykes and infrastructural facilities,
for example, are collective goods par excellence (Section 3.1). External effects are
another reason for governmental intervention. These are the effects of our econ-
omic and social activities that are not discounted in the price of goods and ser-
vices. The draining of rainwater into public places by individuals is one such
example (Section 3.2).

2.2.3 Output Legitimacy: Effective Governance. Government action for adap-
tation may be legitimate on the basis of the above-mentioned legal or economic
grounds. This does not mean, however, that a top-down approach, where the gov-
ernment regulates, sets targets, implements, and/or enforces the measures, is
necessarily the most successful. The governance approach in public adminis-
tration and policy sciences (Kooiman, 2003; Rhodes, 1996) adds an additional
and complementary strand to perspectives on output legitimacy, as it focuses
on shaping government–society interactions to increase government effectiveness
in the face of the uncertain, controversial, and complex problem of climate adap-
tation (Van Buuren et al., 2013; Van Rijswick & Salet, 2012). In terms of the four
questions, it takes for granted that the government takes the initiative for adap-
tation (question 1), but limits itself to creating conditions for other actors to
become active. It focuses on questions 2 and 3, describing alternatives to top-
down governmental management such as the self-regulation of societal groups,
the creation of market mechanisms, and knowledge provision as a catalyst for
new interaction patterns (Driessen & Glasbergen, 2002; Van Buuren & Eshuis,
2010).

2.2.4 Output Legitimacy: Adaptive Capacity of Society. The last strand of argu-
ments for the output legitimacy of the distribution of responsibilities is particular
to the policy field of adaptation. It stresses the need to maintain the adaptive
capacity of society and its institutions (Green et al., 2013; Gupta et al., 2010;
Keessen & Van Rijswick, 2012; Van Rijswick & Salet, 2012). In the face of the uncer-
tainty of knowledge about future climate and societal change, the adaptive
capacity of society is crucial as a counterbalance to state reasoning, which can
be one-sided in its inherent inclination to structure the problem from a techno-
cratic point of view (Hoppe, 2002). According to van Rijswick and Salet (2012),
it is necessary to take the self-regulating capacity of society as the cornerstone
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of any institutional arrangement that is designed to reduce vulnerability to climate
change.

This strand focuses on the first, second and fourth question (Who takes
initiative? Who implements? Who is liable?). Government initiatives and sol-
utions to climate change problems should not stifle citizens’ awareness of the
problem. People must remain aware of their own contribution to the problem as
well as their own abilities to solve it. It is therefore legitimate that government
leaves the initiative, design, and implementation to other actors in society. This
also increases the learning capacity of society, which in turn is crucial to its adap-
tive capacity (Gupta et al., 2010; Huntjes, 2010). In the face of uncertainty, it is
better to have experience with a variety of ways of dealing with problems (Wild-
avsky, 1988). Variety in the first place relates to content—that is, different technical
or organisational measures. But it is also possible to secure variety by involving
different kinds of actors in the policy process. Putting adaptation in the hands
of one specialized organization has many advantages, but there is always the
danger that such an organisation becomes impermeable to criticism from
outside and to possible alternatives.

The theoretical framework presented in this section with the help of four
questions enables us to analyse the institutional context of planning for adaptation
in terms of the distribution of responsibilities in society. Making this context expli-
cit and offering perspectives to assess the legitimacy of the answers to these ques-
tions can help to open up the discussion on the legitimacy of these responsibilities,
so that taken-for-granted distributions do not narrow down the scope for adap-
tation options.

A particular legitimacy perspective may be of more relevance for some ques-
tions than for others. The first question, of responsibility for taking the initiative
to ensure that sufficient adaptation takes place, should be discussed from the per-
spective of legal arguments (duty of care and other legal principles), economic argu-
ments for government intervention and the adaptive capacity of society. The second
and third questions, that is, who should design, implement, carry out, and pay for
these measures, are dealt with by economic arguments, arguments of governance as
opposed to top-down government and the argument that citizens’ participation in
adaptation efforts raises the adaptive capacity of society. The last question, about a
legitimate way of sharing responsibility for damage that may occur in spite of adap-
tation measures, should be discussed in the light of the perspectives of legal (social)
rights to protection and of the adaptive capacity of society.

These different perspectives may not come to the same conclusions about the
legitimacy of a particular distribution of responsibilities. It is perfectly possible to
plead for government intervention on the grounds of legal and economic theory
and conversely for a smaller role for government in the interest of the adaptive
capacity of society. Moreover, different ideological perspectives would favour par-
ticular outcomes: a neo-liberal approach would strive for less government inter-
vention than a welfare state approach.

The contribution of the framework presented here is not that it offers a
kind of procedure for arriving at the ‘best’ institutions. Rather, its theoretical
contribution is that it takes one step back, assessing the institutional setting not
primarily in terms of its instrumental effectiveness for adaptation to climate
change, but in terms of its capacity to set the scope for alternatives considered.
This will, of course, not decide the (ideological) discussion, but only, and
hopefully, stimulate it.
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3. Cases

Three cases from the Dutch context illustrate the ways in which adaptation policy
causes a rethinking of existing institutional arrangements and their legitimacy. A
recent multidisciplinary research project coordinated by the Netherlands Environ-
mental Assessment Agency considered ‘standard’ solutions and alternatives
(PBL, 2011). Climate effects were identified and traditional and alternative adap-
tation options were systematically compared for several policy fields, including
water safety (Klijn et al., 2012a; Klijn et al., 2012b), urban storm water drainage,
and heat stress (Van de Ven et al., 2011). The study found that alternative
options could be strategically more interesting in terms of effectiveness, efficiency,
or flexibility. The examples used in this article are drawn from some of the alterna-
tives developed in these studies. Although these cases are by definition country-
specific, the mechanisms they reveal may be valid beyond the Dutch setting.

For each case, we first give a brief summary of the expected negative effects of
climate change in the Netherlands. We then outline options that counter the
exposure to these effects. The first of these options is the default option, which
continues with the way in which weather-related problems have been dealt
with in the past, while the second is one of the possible alternative options con-
sidered in the PBL study (PBL, 2011). An analysis is made of the distributions
of responsibilities for initiation, implementation, costs, and liability, as presup-
posed in the different options. The last part of each section explores questions
of legitimacy for both default and alternative options.

3.1 Water Safety and Innovative Dykes

Many European countries already frequently face the burden of flood risk (Euro-
pean Environmental Agency, EEA, 2012, pp. 35–52). Between 2000 and 2005,
Europe suffered more than 100 floods, including nine major flood disasters.
These major flood events caused 155 casualties and economic losses of more
than E35 billion. The material damage of floods in 2002 is estimated to be
higher than in any previous single year (Barredo, 2007). The risk projections for
river floods and coastal floods show that a warmer climate will increase the like-
lihood and intensity of flooding in many parts of Europe (EEA, 2012).

The Netherlands is a delta, in which four European river basins meet and
flow into the North Sea. Flood risk management has therefore been an important
part of urban and spatial development throughout the nation’s history. Low-lying
areas have been made habitable using constructions such as dykes, locks, and
pumps, as well as through major alterations to the natural morphology and hydro-
dynamics of water courses. Benefiting in many ways from its location in the delta,
the Netherlands has the highest densities of population, urban structures, indus-
try, livestock, and transport in Europe, but 26% of the area of the Netherlands lies
below sea level (up to 7 m),and about 60% of the country is susceptible to flooding
either from the sea or the rivers. Projections suggest that climate change will
increase the need to take additional measures in order to keep risk and vulner-
ability low.

3.1.1 Default Adaptation Option: Strengthen Existing Dykes. In the present
institutional structure, the default adaptation option in the light of climate
change is to strengthen existing dykes. This is what a special national commission

248 J. Tennekes et al.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 L

ib
ra

ry
 U

tr
ec

ht
] 

at
 0

8:
44

 1
2 

Fe
br

ua
ry

 2
01

5 



for climate change adaptation advised the Dutch government (Deltacommissie,
2008). In the Netherlands, water safety against flooding has always been one of
the prime tasks for government. ‘The state, that is the dykes’ is a famous saying
in the water safety sector. Rijkswaterstaat, a specialized service of the Dutch Min-
istry of Infrastructure and Environment, together with the regional water boards,
is responsible for policy for dykes, dams, and dunes. Policy regarding some
important defences is in the hands of Rijkswaterstaat, while other defence
works are designed, constructed, regulated, monitored, maintained, and paid
for by the water boards.

In the existing institutional design, these government bodies can do their
work without too much interference. They can implement their policy not only
independently from partisan interests in society, but also independently from
other government interests. The water boards are decentralized governmental
bodies with one specific task—water management at the sub-river basin level—
and have their own powers regarding regulation, taxation, management, and
enforcement. Almost all costs for flood protection are borne by those who live
within the territory of a water board (van Rijswick & Havekes, 2012). Rijkswater-
staat falls under the responsibility of the Minister of Infrastructure and the
Environment. Although its budget is dependent on priorities set at the national
political level (Nehmelman et al., 2011), its enormous prestige in defending the
Dutch against flooding (van den Brink, 2009) means that its budget is relatively
uncontroversial. In the light of climate change, recent policy reforms even aim
to immunize its budget against the whims of subsequent national political
coalitions.

This institutional design means also that constructing and maintaining water
defences is more or less separate from the spatial planning system. In the Dutch
spatial planning system, decision-making regarding the planning process is
mainly concentrated at the municipal level. However, the water defence works
and a zone around them must be kept free from urban development, so that
they may be inspected, maintained, and strengthened when necessary. With the
aid of ‘project plans’, the water boards and Rijkswaterstaat are authorized to incor-
porate the construction of their water defence systems into local spatial plans.
Although they cooperate with municipalities and conform to the standards of pro-
vincial authorities, ‘planning the dykes’ and ‘planning urban development’ each
tend to have their own dynamic. The water authorities take the initiative for dyke
construction or reinforcement according to their specific agenda, which arises
from their duty of care to guarantee the legally set level for protection against
flooding, financing it from their own, earmarked funds. Part of this institutional
arrangement is a very strict liability regime: the competent water authority is
fully liable for damages that occur, independent of the liability that is at stake: tor-
tious or no-fault liability.

3.1.2 Alternative Adaptation Options: Build Burst-Proof Dykes. The alternative
option is to build ‘burst-proof’ dykes at strategic points, especially in areas with
the highest population densities, economic activities, and related fixed assets.
Burst-proof dykes can be overtopped by high water levels, but would not
break, greatly reducing the volume of water that enters the hinterland. In this
way, they not only reduce the chance, but also the impact of flooding. These
new types of dykes exist in a mono-functional and a multifunctional variant. In
the first variant, a normal dyke is ‘upgraded’, for example, by positioning a
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solid wall inside it. In the second (‘Delta dyke’) variant, the dyke is made burst-
proof by its very broad proportions, with this also making it possible to add
other uses to it than water defence alone (Hartog et al., 2009). This is a great advan-
tage in many places, where high flood risks in terms of the number of people
affected (Pieterse et al., 2012) are combined with high densities and scarce
space. Multifunctional dykes make more efficient use of available spatial capacity.
By combining the safety function with economic, housing, and recreational activi-
ties, they may increase liveability by creating an attractive and water-rich, but also
water-safe, area. This multifunctional land use also makes it possible to recoup
some of the huge investment costs. An example is the Roofpark Rotterdam
(Figure 1).

The multifunctional dyke, however, is institutionally problematic. Burst-
proof dykes imply a break in two ways with the existing practice in which Rijks-
waterstaat and the water boards could work without much interference. First,
during the construction phase, the project would become subject to local dynamics
on the real estate market and depend on local planning and decision-making pro-
cesses. Private parties, such as project developers and municipalities, would have
influence over the design and financing. Rijkswaterstaat and the water boards
would cease to be able to decide—solely on the basis of their assessment of
optimal security—when and how these dykes would be built. Design and
realisation would be a shared responsibility. They would, far more than is the
case today, have to take local developments into account and reconcile these
with their responsibility and liability for flood defence works. In addition, it

Figure 1. Impression of the burst-proof, multifunctional Delta dyke ‘Roofpark’ in Rotterdam.
Source: Buro Sant en Co Landscape Architecture (www.santenco.nl).
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would also no longer be suitable for local residents to pay for the building and
maintenance of flood defence works through the existing water tax system
because individual property owners are the ones who profit from the investment.
Secondly, the inspection of these dykes during the maintenance phase could
become more difficult as the dykes would be covered by buildings and pavements
owned by parties other than the water authorities. Furthermore, the companies
that would invest in real estate on the dyke would need some assurance, for a
reasonably long period of time, that their property would not be torn down for
new construction work on the dyke. This would conflict with Rijkswaterstaat’s
five-year cycle for reassessing the strength of its dykes. The interference of other
parties, both in the phase of construction and maintenance, conflicts with the
present liability of the water authorities.

3.1.3 Considerations of Legitimacy of Adaptation Options. In the present situ-
ation, specialized government agencies carry all the responsibilities. They take
the initiative for adaptation, they design new dykes, and tender their construction
(questions 1 and 2). Costs are collectivized—partly through special taxes, partly
through general taxation—and a strict liability regime holds government respon-
sible (tortious and no-fault liability) (questions 3 and 4).

This strong role for specialized agencies is legitimized from the legal and econ-
omic perspective. Ensuring safety against life-threatening floods from both the sea
and the rivers belongs definitively to the government’s duty of care under Dutch
law, as large parts of the country would not be habitable without the complex
water safety systems now in place. Providing dykes to protect citizens is a case
par excellence of a collective good.

Delta dykes would mean a shift in responsibilities, as the specialized agencies
would be more dependent on new actors such as real estate developers and local
spatial planning actors (municipalities) for initiation, realization and financing.
The legitimization of this alternative is to be found in the third perspective of
our framework, that of governance. What is the most effective way of ensuring a
safe delta? Are specialized government bodies with high autonomy the best guar-
antee, or does the integration between safety policy and spatial planning provide
the greatest chance of innovative, robust and cost-effective design? The traditional
separation of the policy fields of flood defence and spatial planning has led to a
situation in which planners have not always chosen the best locations for
housing and other real estate investments from the perspective of safety, increas-
ing the necessity for better protection through dykes and dams. A ‘risk approach’,
in which decisions on safety improvement and housing are informed by one
another, has a better chance in terms of cost-effectiveness (PBL, 2011).

Moreover, in terms of adaptive capacity, the fourth perspective, the innovative
delta dyke increases the repertoire of options and involves more actors in the
process, which from this viewpoint is an advantage. Here, the advantages of
specialized government agencies, with clear responsibilities regarding their
tasks and liabilities, that can act quickly and without interference on the basis
of proven expertise and sufficient financial means have to be weighed against
the advantages of a slower, more complicated, but in the end possibly more effec-
tive and cost-effective process.

In short, legitimizing multifunctional dykes asks for a shift from arguments
that conceptualize a dyke purely as a public good from the legal and classical
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economic perspective, to arguments of governance and the adaptive capacity of
society.

3.2 Urban Drainage Floods and the Boundary Between Public and Private Space

Peak precipitation events with long and intense rainfall cause urban flooding at
various places across the Netherlands, several times a year. In fact, urban flooding
occurs in many urban areas in northern and western Europe, such as Copenhagen
in 2011 and in Dresden in 2003 (EEA, 2012, pp. 43–44). Projections show a substan-
tial increase in the annual mean number of days with extreme precipitation (EEA,
2012, p. 41). The effects of climate change and, thus, the nature and extent of the
adaptation measures required to ensure a flood-proof urban environment, vary
considerably, depending on the form and layout of each city and the district or
neighbourhood characteristics. The potential damage or nuisance depends on
the type, density, and quality of the buildings, the water permeation quality of
open soil and public green spaces (parks, gardens, and trees), the presence of
water bodies (ponds and canals) and the capacity and state of repair of the sew-
erage system. Flood-proofing is hardest to achieve in highly urbanized and
compact areas.

3.2.1 Default Adaptation Option: Increase Drainage Capacity. In the Nether-
lands, the default option to counter the increased risk of storm water floods is
to take measures in the public domain that increase drainage capacity by enlar-
ging the sewerage system, but also by increasing surface water capacity such as
canals and ponds. More innovative concepts like water squares (Boer, 2010)
store excess rainfall temporarily in the public space.

Under present legislation (the Environmental Management Act and the Water
Act), the rights and responsibilities of citizens are reasonably clear; in principle,
property owners are obliged to dispose of rainwater on their own land, draining
it onto the public domain only when it is not reasonably possible to do otherwise.
The latter clause applies, for example, to individual apartment owners who are
compelled to dispose of rainwater onto the public domain, as they have no land
at their disposal. In cases of exceptionally heavy rainfall, municipalities are
obliged to deal with water from private terrain by ensuring adequate capacity
within the sewerage system or a separate rainwater collection system. Even so,
this capacity is not unlimited. For the sake of efficiency, municipalities are not
required to design a system that could handle the heaviest possible rainfall.
Urban drainage floods may therefore still occur.

Since climate change is likely to entail more heavy rainfall, situations that are
exceptional now will become more common in the future. Following the formal
responsibilities of private owners as laid down in Dutch legislation, this means
that both private owners and municipalities will have to dispose of more water
on their own land than before (Van Rijswick & Havekes, 2012). In practice,
however, in cases of urban drainage floods, municipalities step in to improve sew-
erage and drainage systems, giving the residents the impression that it is the
municipality’s responsibility and that they are covering up for past lapses
(Bergsma et al., 2009), especially as payments in taxes are made to the municipality
for water management in urban areas. In short, in spite of recent emphasis by the
Dutch government on individual co-responsibilities, causes and solutions of the
problem are projected into the public arena, where government takes the initiative
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and the costs are paid for collectively, whilst personal responsibility for drainage
on private land is not addressed.

3.2.2 Alternative Adaptation Option: More Responsibility for Citizens. The
default option of improving sewerage systems ignores the potential for reducing
the amount of water that is drained to public space. For example, green roofs can
slow down drainage to the street (Mees et al., 2013; Oberndorfer et al., 2007), whilst
simple solutions such as water butts and a more permeable surface in gardens can
diminish the problem, reducing the need for investment in the public domain.
Some municipalities have policies of this sort. For example, the municipality of
Rotterdam has taken the initiative of promoting the installation of green roofs
through a promotion campaign and a subsidy that covers almost half the installa-
tion costs. However, unlike the approach of municipalities in other countries, this
municipality did not choose to make green roofs obligatory in new or renovated
buildings (Mees et al., 2013). As green roofs are not mandatory, installations
very much depend on property owners’ willingness to take responsibility for
adaptation. Relatively low installation rates show that this responsibility is not
yet widely felt. Politically therefore, it remains easier to take measures that exclu-
sively affect the public domain, such as to enlarge sewerage capacity or adapt the
level of road surfaces, than to oblige citizens, who do not consider solving the
problem their responsibility, to act.

3.2.3 Considerations of Legitimacy of Adaptation Options. In the present situ-
ation, municipal governments feel responsible for taking the initiative to adapt
to future higher precipitation levels, for designing and realizing this and for
taxing all inhabitants through special sewerage taxes. Legitimization for this
responsibility can be found in economic arguments; the drainage of exceptional
rainfall is not possible for private persons or companies on their own and can
be seen as a public good. Moreover, urban drainage is clearly a case where govern-
ment intervention can be justified on the basis of the negative externalities of
private action. Landowners who drain their excess water onto public land may
inflict damage on other, more low-lying, properties.

From a legal perspective, the duty of care of government is formally laid
down. However, the law already includes the limits of its responsibilities: only
insofar as there has been ‘exceptional rainfall’ and only insofar as municipal
investments to cope with the rainfall are ‘efficient’. From the legal perspective, a
greater initiative and investments in drainage solutions on behalf of private
persons is legitimate. As climate change will increase the volumes of what can
be considered ‘normal’ rainfall, from a legal perspective landowners will have
to invest more in drainage, just as the municipality will have to for exceptional
rainfall. It can be concluded that the legal system runs ahead of the policy dis-
course. Responsibilities and damage risks are quite clearly regulated.

From the perspective of adaptive capacity, a more active role for private
property owners in the disposal of excessive rainwater is also preferable to the
present situation. As long as municipalities do not explain that water on the
street and in cellars is not a sign of municipal incompetence, citizens, and compa-
nies (e.g. glass house agriculture, cf. Gillissen et al., 2010) will not realize that these
situations are partly a consequence of their own decisions on the spatial organiz-
ation of their land.
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3.3 Higher Urban Heat Loads and the Split Incentive

Among the natural disasters that have occurred in recent decades in Europe, heat
waves have had the largest impact on human health (EEA, 2010, pp. 41–46; EEA;
2012, pp. 18–34). The severe heat wave. In central and western Europe, during the
summer of 2003 was estimated to have caused up to 70,000 excess deaths in vul-
nerable groups such as the old and chronically ill (EEA, 2012, pp. 18–19). It is very
likely that the frequency, duration, and intensity of heat waves will increase as a
result of climate change (EEA, 2012, pp.24–25). The design of many densely built
and compact cities with few green urban areas, but many artificial surfaces, aggra-
vates the impact of heat waves within cities, in particular by increasing night-time
temperatures. The urban heat island effects may vary considerably in nature and
scale, from city to city and from neighbourhood to neighbourhood; adaptation
(technical or spatial) therefore requires tailor-made measures.

3.3.1 Default Adaptation Option: Increase the Capacity of Health Care. In con-
trast to the climate change effects described in Sections 3.1 and 3.2, prior to
climate change becoming a topic in public discourse heat waves had never been
an established policy problem in the Netherlands (Runhaar et al., 2012). As heat
waves seldom occurred, they were not as important a parameter in urban
design, as is the case in the more southern European regions. Heat waves are
treated as a personal health problem covered by a public-private health security
system. The default adaptation option would be to start campaigns to inform
the public about the dangers of heat waves and to increase the capacity of (emer-
gency) health care when people suffer health problems as a consequence of heat
waves. The initiation, implementation, and costs of preventive adaptive measures
therefore rest with the individual, or for example, with care home management;
the remaining risk (that is, should people still suffer from health problems) is
borne by government and people’s insurances, which—in the Dutch regulated
health sector—have to plan capacity (government) and bear the costs (insurance),
respectively.

This way of adaptation obviously has its limitations. Making heat adaptation
an individual responsibility carries the risk of increasing the private acquisition of
air conditioning, which would only contribute to the urban heat load (in addition
to an increase in energy use and greenhouse gas emissions).

3.3.2 Alternative Adaptation Option: Solutions Within Urban Planning. Alterna-
tive options treat heat stress as part of urban planning, aiming to alter the city’s
heat characteristics gradually, at the pace of urban (re)development (PBL, 2011).
Measures to reduce heat loads in urban areas can be implemented on various
scales. On the scale of individual buildings, developers could focus on the instal-
lation of insulation and green roofs, or on the orientation of buildings. Structural
spatial adaptations at the neighbourhood or city level, such as the construction of
cooling and shading parks, ponds, greening street structures, or thermal energy
storage systems, are more profound interventions in the urban fabric that
involve longer lead times. In the Netherlands, however, they could be applied
in new residential areas or in the numerous post-war neighbourhoods that
require renovation in the coming decades (PBL, 2011).

Expanding the problem onto a larger scale—that of the neighbourhood or
even the city—the responsibility for the initiative would fall to the municipal
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planning authorities. Getting the theme of adaptation onto the municipality’s
agenda is problematic in itself, as the long-term character of climate change
may result in a lack of political attention (Biesbroek et al., 2011). Also even
when adaptation is on the policy agenda, the additional cost of adaptation
measures is likely to be an important obstacle. Who bears the costs of investment
in preventive measures? Considering the high land prices in the Netherlands, the
cost of reserving more land for open green spaces would be considerable. How
could these extra investments be paid for? In the Dutch structure of housing pro-
vision (Ball, 2003), municipalities cooperate and negotiate with large investors,
such as project developers, institutional investors, and large housing corporations,
to recover costs. Under the Dutch spatial planning act of 2008, participating inves-
tors, both private companies and participating municipalities, may enter into a
contract under private law regarding cost settlement. When agreement under
private law cannot be reached, the municipality may establish a cost settlement
plan under public law. Municipalities could therefore impose a mandatory
inclusion of adaptation measures in the public development plan. However, in
the current condition of economic crisis, it is less likely that municipalities will
exercise this legal option in practice. Even if municipalities are determined to inte-
grate adaptation measures into their new city expansion or restructuring plans,
they still have to deal with project developers who do not necessarily share
their objectives. In the Dutch structure of housing provision with a large role for
project developers, there is the problem of the ‘split incentive’: investing parties
are not those who benefit from investments. When project developers bear the
costs of adaptation measures, there is no guarantee that their investments will
be reflected in a higher market price, as even proven money-savers like heat insu-
lation fail to be installed in the Netherlands (Hoppe & Faber, 2011). In the Dutch
housing market, rather than prices being determined by consumer preferences
about the physical characteristics of the house and its surroundings, they are
determined by location and buyers’ credit possibilities (Besseling et al., 2008), or
(in the regulated rental sector) by the administrative reality of official ‘quality indi-
cators’. In their bargaining with the municipality, project developers may claim
that extra costs would be a prohibitive barrier to the entire development project,
especially in the present post-crisis context. The project developers have a good
bargaining position on this point, as municipalities themselves are involved as
investors in development projects (Buitelaar, 2010). Neither can these extra costs
be borne collectively, as Dutch municipalities have few possibilities for municipal
taxation at their disposal (Hoorens, 2008).

3.3.3 Considerations of Legitimacy of Adaptation Options. In contrast to the
other, water-related themes, heat stress does not have a firm basis in Dutch juris-
prudence regarding the duty of care of government towards society. High urban
heat loads are not accepted as an issue of government intervention by the general
public, simply because the problem has not yet been urgent enough. Public dis-
course leaves most of the responsibilities and initiative to the private citizen. It
is for him or her to prevent or counteract negative effects of heat waves in their
own house, inclusive of implementation and costs. In this case, liability—the
cost of health damage that occurs in spite of possible measures the private
person may have taken—lies with the insurance, which has a collective com-
ponent. In the alternative adaptation option of measures in the urban fabric, the
initiative for adaptation action would lie with the municipal government, while
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implementation and costs would be borne by real estate developers and ulti-
mately by private persons who buy or rent the house.

As far as economic arguments are concerned, adaptation measures like parks
and other green spaces, ponds and canals, can be considered collective goods (at
least with regard to their heat-reducing properties). Just acknowledging the need
for taking a municipal initiative is, however, not enough. As long as adaptation
measures enter the negotiation process between government and project develo-
pers in a phase where plans have already been made and land has already been
acquired, they are bound to disappear from the programme. There may be
some economic leverage for creating parks and artificial water bodies, as
housing prices in their vicinity may rise, but as long as these price increases are
not enough to pay for these structures—or as long as there are no tax mechanisms
in the Netherlands to collect such value increases (De Groot et al., 2010)—econ-
omic reasons alone will not suffice to undertake such investments.

In this case, legitimacy could be argued from a legal perspective. Heat-related
criteria could easily become legally integrated within the existing general judicial
norm of ‘good spatial planning’. Better regulation through a set of nationally or
municipally fixed standards could take adaptation out of ad hoc negotiations
between a municipality and project developers. It should be stable enough to
influence the calculations of project developers on their business case before
they step in. Following Munoz Gielen’s (2010) suggestion, certainty about
future costs would lead to—according to Ricardian land value theory—lower
prices on the land market. In this way, costs for adaptation would be borne by
the land sellers.

4. Conclusion

Adaptation to climate change is gradually becoming accepted as one of the major
challenges in regional and urban planning. The range and scope for adaptation
options to make our societies less vulnerable to adverse effects of climate
change, however, tend to be narrowed down, often implicitly, by the existing insti-
tutional context. In academic and policy publications, more attention has been
paid to institutions as instruments for adaptation planning (e.g. Gupta et al.,
2010), than to institutions as the context in which adaptation options have to be dis-
cussed. This article has analysed the existing institutional context as a reflection of
past choices, for a legitimate distribution between government and society of tasks
and burdens regarding weather-related problems, and between different govern-
ment levels and sectors. Within this context, path dependency raises the costs of
considering alternative climate adaptation options, which could be equally or
more efficient in the long run. It limits the scope for the answer to the questions:
who takes the initiative to adapt, who implements, who pays and who bears the
remaining risk? As we have illustrated, using the cases from the Dutch context,
considering other options often entails a redistribution of tasks and burdens
that has to be justified by new arguments concerning its legitimacy, founded on
lawfulness or effectiveness. We saw that in cases where there was historically a
strong government responsibility, alternative options would entail a governance
mode with more private responsibilities. By contrast, the issue of urban heat
stress (which historically has not been a problem in Dutch cities) was left to
private responsibilities. In this case, alternative options seek a balance with
more public involvement.
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Of course, answering the four questions is a matter of ideology: broadening
the scope of discussion is no substitute for answering fundamental questions on
the role and responsibility of public and private actors in transforming society.
Supporters of a neo-liberal approach will put more emphasis on private initiatives
than supporters of a welfare state approach. To many decision-makers, it is a
rather discouraging prospect that a particular decision on climate adaptation
measures would mean an ideological discussion on the redistribution of
burdens and benefits. In many instances, it may seem more prudent and comfor-
table to keep the adaptation dossier as technocratic as possible, taking as few pol-
itical actors as possible out of their comfort zone. However, as this article has tried
to show, potentially interesting alternatives would then stay out of sight.

What mechanisms could break this situation to the benefit of adaptation
policy? Part of the answer to this question is to bring adaptation to the political
process, by showing that it is already a political issue. Uncovering the mechanisms
through which seemingly technical solutions are in fact institutionalized distri-
butions of burdens and benefits, is of interest to actors in society who do not
profit from this distribution. These include, for instance, municipalities that
have little say over dyke areas within their urban territory, inhabitants of low-
lying parts of the city who suffer from the excess of rainwater that has to be
drained because of high soil sealing in the rest of the city, and health insurance
and other companies that would bear the costs of an increase in the number of
heat waves. These actors could all benefit from more reflexivity in the political
process, regarding the way in which the burdens of climate change and the
benefits of climate adaptation are currently distributed. Only when it is clear
that the present situation is also a distribution mechanism for burdens and
benefits could alternatives be better discussed based on their advantages in
terms of cost and effectiveness, as well as in terms of their legitimacy. In this
way, moving out of the comfort zone increases the possibility that adaptation
policy will result in more effective and efficient reduction of climate vulnerability.
This alternative view on climate adaptation policy will challenge researchers and
decision-makers to provide evidence-based mechanisms and best practices for
new institutional architectures.
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