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ABSTRACT. Adaptation to climate change is a rapidly emerging policy domain. Over the last decade we have witnessed many attempts
to enhance the climate robustness of agriculture, urban development, water systems, and nature to an increase in flood and drought
risks due to a higher variability in rainfall patterns and sea level rise. In the vulnerable Dutch delta, regional authorities have developed
adaptation measures that deal with flood risk, the availability of fresh water, subsidence, and salt water intrusion. In view of all the
uncertainties that surround climate change, scientists emphasize that it should be possible to make changes when conditions change
or insights evolve. The concept of adaptive governance has been introduced to facilitate the process of climate adaptation. Adaptive
governance requires the availability of governance arrangements that facilitate adaptiveness by being flexible to enable adjustment.
Although flexible arrangements for adaptation to climate change make sense from an adaptive governance perspective, from a more
bureaucratic, political, and legal perspective, there might be good reasons to make arrangements as solid and robust as possible. In this
article we answer the question to what extent the arrangements used to implement various adaptation measures are really adaptive and
what mechanisms play a role in obstructing the accomplishment of adaptive arrangements. By analyzing and comparing nine adaptation
cases, dealing with different climate issues, and the arrangements used to implement them from both a governance and a legal perspective,
we are able to get more detailed insight into the main characteristics of the selected arrangements, their degree of adaptiveness, and

the main hampering mechanisms for the creation or functioning of adaptive arrangements.
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INTRODUCTION

Changing climate conditions pose serious challenges to policy
makers and politicians (Giddens 2009). They are urged to think
not only about ways to mitigate climate change by reducing the
emission of CO,, but also to adapt to a rising sea level, more
intense rainfall and periods of drought, higher river discharges,
and salt water intrusion. Climate change is a complex
phenomenon surrounded with deep uncertainty (Fiissel 2007).
Uncertainty urges decision makers to think about flexible and
reversible strategies that can be adjusted to new understandings
(Hallegatte 2009). Therefore, dealing with climate change requires
an adaptive approach (Adger et al. 2005) in which actors learn to
understand the impact of climate change and to optimize how
they respond to these impacts. Such an adaptive approach enables
actors to maintain or improve the viability of a system under
variable or changing conditions (Fankhauser et al. 1999).

The specific characteristics of climate change, its complexity,
ambiguity, uncertainty, and versatility (see Van Buuren et al.
2014), have implications for crafting adaptation strategies. The
challenge is to accept the dynamics and uncertainty, to be
prepared for unexpected feedback patterns (Folke et al. 2005),
and to maximize opportunities for learning and experimentation.
Climate adaptation therefore asks for an approach based on
continuous learning, experimentation, wide participation, and
flexibility (Adger et al. 2005, Folke et al. 2005, Huntjens 2011,
Termeer et al. 2011).

The concept of adaptive governance, extensively discussed in
relation to natural resource management and ecosystem
management, is increasingly applied in the context of climate
change adaptation (Adger et al. 2007, Brunner and Lynch 2013).

Adaptive governance is designed to deal with uncertainty and
change in complex social-ecological systems in an integrated and
multidisciplinary manner (Folke et al. 2005, Olsson et al. 2006).
It is based on a process of continuously monitoring to gain
knowledge about the functioning of actual strategies and to
improve these strategies (Pahl-Wostl 2007). This means that it is
a step-wise and reflexive process with room for learning and
experimentation (Huntjens et al. 2012).

Learning is generally recognized as an important aspect for
adaptive governance (Folke et al. 2005, Armitage et al. 2008,
Plummer et al. 2013). Learning helps to deal with or reduce
uncertainty (Lebel et al. 2010). It provides understanding of the
functioning of the system and thereby a basis for adaptive
measures (Armitage et al. 2008, Lebel et al. 2010). One way to
learn is through experiments because they provide opportunities
to gain new insights and reflect on existing approaches (Cundill
and Rodela 2012). Experiments are available in different forms:
large plot landscape experiments, simulations modeling, and
adaptive experimentation and adaptive implementation (see
Cook et al. 2004). Experiments are of particular interest for the
practice of adaptation; they enable continuous learning, which
facilitates a process of step-wise implementation that is flexible
and adaptive (Huitema et al. 2009).

Polycentric governance is another essential characteristic of
adaptive governance. Within a hierarchical governance system,
without enough redundancy, variety, and dispersion of power, it
isdeemed rather difficult to deal with disturbances and unforeseen
circumstances (Chaffin et al. 2014). Overlapping responsibilities
can contribute to the resilience of a governance system when parts
of it fail (Huitema et al. 2009).
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Participation of a wide range of diverse actors in decision making
and implementation is a crucial aspect in organizing adaptive
capacity to deal with the complex characteristics of climate
adaptation (Van Buuren et al. 2014). Participation is not only
necessary to create commitment to processes that are inherently
unpredictable, but is also important to mobilize different sources
of knowledge with which uncertainty can be reduced (Newig et
al. 2005, Huitema et al. 2009, Pahl-Wostl 2009). Adaptation
strategies cross sectors (water management, nature conservation,
agriculture, recreation), scales (local, regional, national), and
governmental jurisdictions and therefore imply inclusive
approaches and wide participation. In the context of adaptive
governance it is also important to emphasize the notion to adjust
participation because of changing contextual conditions. It can
be necessary to restrict or widen participation in different phases
of a project because of changing objectives and circumstances.
Possibilities to enter or to leave the arena are thus an important,
but often overlooked, element of participation in an adaptive
governance perspective.

Introducing adaptive governance, following these principles,
presupposes the availability of governance arrangements that
facilitate this adaptiveness, by being flexible and enabling
adjustment (Gupta et al. 2010). The adaptive governance
paradigm has rapidly emerged as a new way of managing in
complex social-ecological contexts (Olsson et al. 2006). At the
same time this approach can be characterized as mainly
conceptual and also highly normative and prescriptive. Many of
the best practices advocated in the literature have hardly been put
to the test. Indeed, it has so far been more influential “as an idea
than as a practical means” (Lee 1999) and its application is
hindered by many obstacles (Allen and Gunderson 2011), as is
the case when it comes to the implementation of adaptation
measures as such (Moser and Ekstrom 2010, Biesbroek 2014).

In this article, we answer the question: To what extent are the
arrangements used to implement various adaptation strategies
really adaptive (we will use the term flexible hereafter) and which
barriers play a role in obstructing the accomplishment of flexible
arrangements? Barriers are defined rather differently in the
literature on climate adaptation (Biesbroek 2014), but most
commonly as conditions that make it difficult to realize something
intended. Authors distinguish between subjective or objective
constraints (Sutton and Tobin 2011). Following Biesbroek (2014),
we argue that it is important to unravel the mechanism behind a
barrier, i.e., the operative mechanism that explains why an impasse
occurs. Following this, a barrier can thus be seen as a hampering
mechanism. By analyzing and comparing nine Dutch adaptation
strategies, dealing with different climate issues, and the
arrangements used to implement them from an interaction and a
legal perspective, we provide more detailed insight into the main
characteristics of flexible arrangements, their degree of
adaptiveness, and the main hampering mechanisms that prevent
the creation of flexible arrangements and result in the use of
solidified arrangements.

The article is structured as follows. First, we outline in section 3
the relation between adaptive governance and flexible
implementation arrangements for adaptation measures. In this
section we also critically reflect on the issue of flexible
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arrangements. In section four we describe our research
methodology. Section five contains our empirical description and
an overview of the main characteristics of flexible arrangements
as found in our cases. Then we describe in section six the main
mechanisms that prevent flexible arrangements in the cases we
analyzed. In section seven we conclude our paper and critically
reflect on both our theoretical starting-points as well as the
empirical practice of climate adaptation.

FLEXIBLE ARRANGEMENTS

Flexible arrangements are considered important for facilitating
step-wise implementation trajectories with room for experimentation
and participation (Van Tatenhove 2013). As such they are an
indissoluble ingredient of adaptive governance and dynamic,
learning implementation processes (Craig 2010). Flexible
arrangements are considered key prerequisites for the adaptive
implementation of climate change adaptation measures. Afterall,
adjusting policy strategies due to changing insights or
circumstances and continuous learning is only possible when
actors can also easily adjust the ways of collaboration, the mutual
agreements, and the rules of collaboration. Flexible arrangements
are meant to enable ongoing interaction between public
authorities, private contractors, and societal stakeholders in
changing circumstances. They keep options open and facilitate
learning and adjustment of goals and strategies when changing
circumstances are a reason to do so. As such, flexible
arrangements are the opposite of solid, fixated arrangements that
are difficult to adjust. When actors will adjust a certain measure
they thus have to change these rules and agreements to enable
these adjustments.

Flexible arrangements have different appearances and can be
either contractual or organizational, formal or informal,
facilitating the interaction between actors and the distribution of
resources. In our conceptualization of arrangements we
distinguish between the rules and conventions that structure the
process of interaction or collaboration, and the legal conditions
of a specific arrangement, which constitutes the result of this
process and determines its future.

Flexible arrangements from an interaction perspective

With regard to interaction, arrangements can be seen as a specific
set of “rules of the game”: formal and informal rules that structure
interactions between several actors active around the
implementation of adaptation strategies (e.g., March and Olsen
1989, Klijn 1996, Scharpf 1997).

Characteristics
With regard to the interactional component, flexible
arrangements can be recognized by the following characteristics:

1. Flexible processes: processes of decision making allow for
speeding up and slowing down and for entry and exit of
actors during the process;

2. Flexible content: there are possibilities to change scope, time
horizon, and goal of adaptation strategy;

3. Flexible organizational structure: there are possibilities to
change the organizational form when the collaboration
necessitates it.
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First, flexible arrangements can be recognized by the flexibility
of (interaction) processes. In flexible arrangements the decision-
making process can be speeded up and slowed down. This means
that deadlines and time horizons can be changed. Furthermore,
flexible arrangements allow for fluid actor compositions over time
(Berkes and Jolly 2002). The arrangement is open and inclusive
to participation from different stakeholders over time. When
agendas evolve over time, the arrangement is capable of and open
to the introduction other actors in the arrangement with the aim
of learning and changing the focus of the climate adaptation
strategy.

Second, flexible arrangements can be recognized by their flexible
content. In a flexible arrangement there are possibilities to change
scope, time horizon, and goals of the adaptation strategy. For
example when the monitoring of the climate change of adaptation
strategy proves that the negative consequences of, for example,
higher river water discharges are felt in other areas than assumed,
the arrangement is capable of changing its scope. Furthermore,
in a flexible arrangement, the time horizon of the adaptation
strategy can be changed (Zerubavel 2003, Pierson 2004). When,
for example, droughts are felt heavier than expected, measures
can be realized earlier than originally scheduled.

Third, flexible arrangements are characterized by flexible
organizational structures. With structures we refer to the formal
and informal rules that are used to arrange the collaboration
process between actors. In other words, flexible arrangements
offer the possibility to change the organizational structure of
collaboration. In flexible arrangements, structural provisions are
only limitedly fixed. There is a strong focus on trust between
actors. For example, when the impact of climate change develops
differently than expected, actors are able to change their form and
rules of collaboration (procedures, institutional cooperation
arrangement) with the aim of adapting to climate change.

Barriers
The development and implementation of flexible arrangements
in climate adaptation strategies is not always a smooth or easy
process. From the literature on adaptive governance, there are
several potential factors that prevent flexible arrangements to be
realized:

1. Conlflicting time frames and interests;
2. Obscure distribution of responsibilities between actors;
3. Unclear distribution of costs and future benefits;

4. Lack of trust between participants (see e.g., Amundsun et
al. 2010, Biesbroek et al. 2011).

At first, conflicting time frames can hamper the implementation
of flexible arrangements (Cosens 2010). In the literature
(Biesbroek et al. 2010), the short time horizon of politicians and
the more long-term orientation of climate change are mentioned
as an important example. Short-term orientation can lead to tight
schedules, temporary budgets, and a drive to rigid contracts. The
character of climate change on the other hand calls for a rather
long-term orientation and flexible arrangements. A related
barrier for the implementation of flexible arrangements is the
existence of conflicting interests. Nowadays many stakeholders
are involved in the implementation of climate adaptation
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strategies (Pahl-Wostl 2009). These stakeholders, for example,
farmers, fishery, and governmental agencies, have different and
often conflicting interests. Thus, implementing climate
adaptation strategies is often controversial. Actors therefore aim
for formal agreements in which their interests are fully covered.

A second barrier for the implementation of flexible arrangements
is the existence of obscure responsibilities between several actors.
Climate adaptation strategies involve the effort of many actors.
For example, the establishment of a flood storage area is a matter
for different authorities. Their responsibilities are not always very
clear (Naess et al. 2005). This complicates decision making
around new flexible arrangements, and may prevent the
realization of such arrangements. If an agreement is reached,
ambiguity about responsibilities form a driver to make strict
contracts without room for flexibility.

The same reasoning applies to the third barrier. Because of the
uncertain character of climate change and the impact of different
measures, it is sometimes unclear what the costs and future
benefits are. For this reason, responsible actors want to hedge
themselves against high future costs. In other cases the
uncertainties are considered so high that arrangements are not
created at all.

The last barrier for implementing flexible arrangements is the lack
of trust between actors. Because of the risk of opportunistic
behavior, actors want to tie themselves and others to strict
arrangements (for example, Gambetta 1988, Ringand Van de Ven
1994). This reduces the flexibility of the arrangements.

Flexible arrangements from a legal perspective

With regard to the legal characteristics of an arrangement, the
focus is on the formal characteristics of implementation
arrangements and their flexibility: the binding agreements
between actors and the formal prescriptions derived from public
law and policy documents. This flexibility can be assessed by
analyzing the legal documents that constitute the formal
backbone of each arrangement.

Characteristics

From a legal perspective, flexibility is related to the possibilities,
within rules, procedures, and laws, to change scope, time horizon,
and goal of an adaptation strategy (flexibility of content).
Flexibility is encouraged when the law prescribes a procedural
approach. This means that legal rules impose procedural
constraints on administrative decision making as they prescribe
how these decisions should be made, which factors should be
taken into account, and how the impacts should be monitored,
without determining the final outcome of the process (Howarth
2009). This approach is increasingly used in European
environmental law, including European water law (Gunningham
2009, Howarth 2009) and reflected in Dutch environmental and
water law (Van Rijswick and Havekes 2012). This shift away from
regulatory, command and control instruments toward more
flexible, programmatic approaches is a reaction to the complexity
of environmental problems, the desire to use economic
instruments, and to cooperate with nongovernmental actors
through voluntary arrangements (Gunningham 2009).

The flexibility of arrangements is assessed by analyzing the
possibilities to change the agreements between policy makers,
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stakeholders, and recipients, or the applicable public law rules.
These possibilities are strongly related to the choice of policy
instruments. Some instruments are inherently more flexible than
others, like a plan compared to a decision, or an intention
agreement to a contract. This is because some instruments are
binding and others are not (Mees et al. 2014). Flexibility in the
sense of room for manoeuver depends as well on the wording used
because their openness or precision can render an instrument
more or less flexible in the way they describe the measure, the
implementation trajectory for the proposed measure, or what the
parties involved have agreed on (cf. Ruhl 2011). In particular,
provisions that enable feedback loops are essential to enable
flexibility. A feedback loop consists of (1) monitoring, (2)
assessment of monitoring data, (3) scientific and social learning
from the lessons that the monitoring data offer, and (4) adaptation
of thearrangement (Arnold and Gunderson 2013, Craigand Ruhl
2014).

Barriers

There are several legal aspects that reduce the flexibility of
arrangements. They mainly have to do with principles related to
the rule of law and good governance, which set clear restrictions
on how legal rules can be used. We distinguish between three
potential barriers:

1. The perceived need for legal certainty;

2. The need to protect individual rights, e.g., equality principle,
the right to property;

3. Procedural guarantees and rights, including the right to
judicial protection.

Adaptiveness is not necessarily a key goal of the law (Arnold and
Gunderson 2013). Even though it is possible to make the law more
flexible to enable change and adaptation, many legal mechanisms
remain that make law resistant to change or slow to change (Ruhl
2011). To name but a few, administrative procedures are lengthy
because of procedural safeguards, and rules, plans, or decisions
may not have expiry dates and property rights must be respected.
The law has these features because it aims to provide stability, by
offering legal certainty and respecting individual rights and
freedoms. However, law also contains elements that enable
change, such as open norms and process rules, which offer
discretion in the implementation stage (Ruhl 2011). However, it
is a real risk that a very flexible law gives too much discretion to
the administration, resulting in arbitrariness and abuse of power
(Wade and Forsyth 2000). Another serious concern is that a very
flexible governance style of decision making results in provisions
that cannot be enforced (Green et al. 2013).

This legitimate aim of providing stability conflicts with the
dynamics required to adapt to climate change. The inherently
maladaptive nature of law can allow, facilitate, or even mandate
pathological choices and behaviors with respect to ecosystems
(Arnold and Gunderson 2013). Adapting the legal system
therefore requires finding a balance between providing enough
and the right kind of stability that helps society and ecosystems
to absorb shocks and changes without going into decline or
collapse, while also providing enough and the right kind of
flexibility that helps society and ecosystems to adapt to shocks
and changes in resilient and sustainable ways (Garmestani et al.
2008, Benson and Garmestani 2011). Some constraints are
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necessary for effective decision making and trust in the
government (Ebbesson 2010). For instance, the rules on judicial
review lead to longer procedures but cannot be set aside in a state
under the rule of law. Also, when rules are not enforceable and
no one is responsible for compliance or the achievement of
concrete and measurable results, the law has become too flexible
to serve its purpose (Green et al. 2013).

In table 1 we summarize the above presented characteristics and
barriers of flexible arrangements. The barriers we distilled will be
used as sensitizing concepts (Blumer 1969) because it is our aim
to inductively find out which underlying hampering mechanisms
are most important for (not) realizing flexible arrangements.

Table 1. Summary of characteristics of flexible arrangements.

Characteristics

Interaction perspective
Flexibility of process: possibilities to adjust speed of and
actor composition in process
Flexibility of content: possibilities to adjust the agenda
(scope, time horizon, goal) for collaboration
Flexibility of structure: possibilities to adjust the structure of
collaboration

Legal perspective
Flexibility of content: the extent to which rules are binding
and leave room for discretion and manoeuver
Flexibility to adjust arrangements: possibilities to change the
type of (formal) agreements

METHODS

Research strategy

We selected the cases by strategic sampling (Flyvbjerg 2006); nine
cases were deliberately selected for their rich content regarding
flexibility of arrangements for climate adaptation. We knew that
the cases were informative regarding the arrangements, because
we had researched all cases except one in earlier projects. The case-
selection aimed to cover the variety of climate adaptation
strategies in the Netherlands to understand the diversity in
flexibility of arrangements and the different underlying
mechanisms. The cases were spread over the main Dutch climate
adaptation themes: fresh water supply (3), water safety (3), water
nuisance (2), salinization and drought (1).

The research strategy serves the exploratory aims of this paper;
it covers the variety of climate adaptation themes and strategies
in the Netherlands, and illuminates the various mechanisms that
determine adaptivity of institutional arrangements. An
important limitation of this strategy is that the cases represent
the variety of adaptation strategies but they are not necessarily
representative in terms of the frequency distribution of
adaptation strategies. Also, caution should be taken when
generalizing the findings of this study outside the Netherlands.

Research methods

Data were collected through a combination of interviews and
document analyses. Formal documents like plans, policy
documents, contracts, covenants, and other written agreements
were studied to unravel the arrangements in terms of the
(flexibility of) rules used. The interview data were gathered
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through 83 semistructured interviews in total (see Table 2). We
applied a combination of reanalyses of 51 semistructured
interviews conducted in earlier research, and 32 strategically
targeted additional interviews to gather specific information that
was still lacking. The 32 new interviews were structured following
the central concepts of our conceptual model. Regarding the reuse
of 51 other interviews, we met several challenges common in
secondary analysis. An important challenge with secondary
analysis is the congruence between the data and the new research
question (Szabo and Strang 1997, Hammersly 2010). We
experienced a large degree of congruence because institutional
aspects of climate adaptation were an important part of the earlier
research. Also, we conducted 31 interviews to gather new data
where the secondary data showed gaps. Another challenge with
secondary analysis is the often lack of contextual (unrecorded)
knowledge that may be important to interpret data correctly
(Hammersly 2010, Seal 2011). This was not problematic in this
study, because the researchers who gathered the original data were
involved, except for one case. For that case we spoke with the
original researcher to check our interpretations.

Table 2. List of sources used.

Case Interviews Written analyses used Additio-
from nal
earlier interviews
research
Noordwaard 9 Van Buuren et al. 2012 3
Overdiep 0 Winnubst 2011 5
Midden-Delfland 6 Eshuis and Van Buuren 3
2014
Essche Stroom 4 Breman et al. 2008. 5
Loosdrecht 17 Breman et al. 2011, Ellen 2
and Ottow 2012
Water Farming 0 Visser 2012 6
Water storage at the 0 Van Bakel et al. 2013 5
source
Waalblok 12 Van Buuren et al. 2012, 1
Eshuis and Van Buuren
2014
Noordwijk 3 Gilissen et al. 2010 2

The cases were studied by duos of researchers to enhance the
validity of our reconstruction. One principal investigator
coordinated and checked the research to ensure that the cases
were analyzed in the same manner. Of course the analysis was
also systemized by using the same theoretical framework with the
characteristics and barriers (see Table 1) to analyze all data.

COMPARATIVE CASE PRESENTATION

These nine selected and qualitatively studied cases are shortly
described in Table 3. All cases are aimed at realizing adaptation
measures to anticipate long-term climate change consequences,
in collaboration among public, private, and societal actors in a
context of competing (spatial) ambitions and with a strong desire
to pool resources to enable implementation.

It is striking that so many measures are intended to be robust,
instead of adaptive!l. The measure is often a single intervention,
which has to be a sufficient solution for the next 50 years, for
example, the coastal enforcement trajectory of Noordwijk.
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Adapting through small incremental steps, and a continuous
revision of the adaptation measures, is usually not foreseen in the
short term (except in the case of “Water farming”). Even when
monitoring takes place, it is merely to stay informed about the
environmental impact of measures.

Next to these implementation characteristics, the studied cases
show a variety of implementation arrangements. In most of the
cases the implementation is marked by a combination of public
and private instruments. The state often starts the decision-
making process by proposing a plan. Only subsequently,
participation may influence the choice of measures to implement
the initial idea. The level of participation varies. The “Water
farming” case constitutes a notable exception because here private
initiative took place first. Although in Essche Stroom the
authorities encouraged broad participation from the beginning
of the implementation process, the inhabitants of the Overdiep
polder had to fight for their participation rights to have their
proposal become the overall preferred proposal. Next to public
law instruments, private law instruments, in particular,
agreements, are used.

Formal, written agreements deal with the various aspects of the
project and safeguard the public ambitions while enabling some
forms of private and shared use. The arrangements used
(agreements) allow for customization and for tailor-made
agreements between various public and private actors. These
agreements are particularly important where the government
needs the participation of inhabitants of the area. Some cover
compensation for damage caused by governmental action, others
determine the cooperation between the citizens and the
government in situations where the citizens are directly involved
in the implementation of the adaptation measure. For instance,
they cover the height of crops in the former polders Overdiep and
Noordwaard, and the way farmers should store rainwater in
“Storing water at the source” and Waalblok. In Table 4 we show
these different implementation arrangements.

RESULTS

Flexibility of arrangements from an interaction perspective

In the Tables 5, 6, and 7 we summarize the flexibility of the
arrangements used, from an interaction perspective, involving
flexibility of process, content, and structure. Nearly all cases are
characterized by a funnel-shaped decision-making process in
which both the participation of stakeholders and the room to
adjust the content of decision making was gradually reduced. In
nearly all cases actors tried to combine public and private
ambitions. At the same time, especially in the flood management
cases, the public ambition to realize the measure just in time and
within budget to meet the norm, is decisive for the planning and
the organization of the participation process. In the cases focused
on water retention and water conservation the public and private
ambitions are more equal and thus the processes are more flexible
to enable inclusion of private interests and to take into account
stakeholder preferences. At the same time the structure of most
of the governance process was rather flexible. There were not
many formal rules guiding the interaction between participants.
The decision-making process was usually mainly structured by
unwritten rules, and ad hoc decisions on how to organize the
interaction.
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Table 3. Cases: climate adaptation measures.

Case

Adaptation measure

Noordwaard

Overdiep

Midden-Delfland

Essche Stroom

Loosdrecht

Water farming

Storing water

at the source

Waalblok

Noordwijk

Decommissioning the polder Noordwaard #ood risk management measure within a lariger management project
(space for the river) while keeping the agricultduaction intact, and adding new spatial functisogh as recreation and
nature.

Changing the course and height of a lemaa placing 8 of 17 farms on a terp, thus creaihggh water retention area
that can be used in case of periodically occurhiigh water levels. The project was part of a largesr management
project (space for the river). The climate adaptatneasures were designed to accommodate curia@l$pnctions
(agriculture, nature, recreation). The measuresuggested by the farmers in the area to prevergeademolition of all
farms in the area.

This case focused on exploring iemns of cooperation between government and faroecseate additional rain water
storage. The farmers (collectively) offered angnéted range of water management and ecosystefeseiw an area
contract.

Restoration of the meandering ofl stnebms thus facilitating water retention, naegelopment, and preservation. The
projects were executed as a I-term program to restore the small rivers’ followmgtepwise implementation log

Flexible water levels in the recreatiod nature area of Lake Loosdrecht. The main geals to improve the water
quality and have a fresh water buffer in timesmfugjht. The incentive for the water board to ingithis measure was to
achieve ecological goals and reduce costs on waeagement measures.

A number of measures aimed to keegrégsh (ground)water in the area to be used facalgural production processes.
Measures consisted of subsurface water storageraating water works to keep the water in the soaihls next to the
agricultural areas.

Measures preventing high levels of discharge wduerto heavy rainfall, thus preventing floodinda lying urban
areas. Two measures were tested/implemented: Evedls around the agricultural areas (creatingtdbon water
basins), and small dams in the waterways tempgrisie water discharge.

Building a “water cleaning factory” and teastorage in a glasshouse area. Measure ainted gbals: preventing water
nuisance due to heavy rainfall and cleaning faditt watering plants in greenhouses. Currentlyrtie water storage
basins have been built, while the water cleanicdifies are awaiting approval by key stakeholders.

This coastal reinforcement project wast pd a national program (weak links) to improveterasafety behind the Dutch
coastline. Measure was implemented because ofrigagety risks and expectations of future sed lése. The solution
was found in building a dyke into a dune to reinothe coastline for the next 50 years. Measurespesial because of
the spatial integration.

Table 4. Main characteristics of arrangements used.

Case

Main characteristics of implementation arrerege

Noordwaard
Overdiep

Midden-Delfland
Essche Stroom

Loosdrecht

Water farming

Storing water
at the source

Waalblok

Noordwijk

Plan space for the river, implemerttedugh administrative decisions, cooperation agesgntovenant (gentlemen’s
agreement) concerning maintenance and repair agseements (agriculture, recreation, nature).

Plan space for the river, implementeduhoadministrative decisions, cooperation agreeienteen the farmers
(inhabitants) and the involved government orgaromat

Bid from the stakeholders in theato implement the various ecosystem services.

Water management plan, user agreesganding private nature conservation, cooperatgneement between public and
private organizations regarding larger developmeaterning (country) estates.

Bylaw by the water board (approvedigyprovince) providing for a band width and hendlexble water level, informal
agreements concerning participatory monitoring.

Green deal: an initiative by the oadil government to catalyze projects by taking céissues concerning law and regulation
and providing access to relevant networks. Furtbeerthe cooperation of farmers has led to a workgtbat cooperates with
the water board.

Because this was a pilot, the participants werepsosated for their efforts based on a detailed dbagreement/contract.
Future arrangements need further research

A regional agreement between regionatip@ns (2005), and an area agreement betweerritiaeparties involved (farmérs
and the government organizations (municipalitied water board). Also a subsidy was provided tdifate the process.

Weak links program plan, implementatibmaugh public decisions, finance agreement, indgnagreement and maintenance
agreement. A project group was formed to arrangentiplementation of the measure.
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Table 5. Flexibility of the process.

Noordwaard Over time the process becomes lesbRefor adjustments and a strict project-managemeeited focus on timely realization dominate

Overdiep For a long time a flexible process-oridrftzus dominated, but after formal decision maldngore inflexible project-management
orientation replaced this.

Midden Delfland The process was far from flexibézause of the many restrictions set by the regiwatdr authority.

Essche Stroom The process was highly flexible dutiie decision making and the implementation skegause of the use of a pragmatic and
programmatic approac

Loosdrecht The process concerning participatoryitodng was flexible. It was less so regarding deeision for the flexible water levels that follodve
strict planning procedures.

However, the water authority did show some flexipin implementing the water levels in phasesgraftegotiation with stakeholders.

Water farming Very flexible process. It was quigesy to adjust the speed of the implementation gcEhere were no deadlines in the process. Proce
had a strong “learn by doing” focus; actors welevedd to enter and exit the arrangement.

Storing water Inflexible process in the sense that this wasat piloject with a predefined time schedule, budaed, scope. A fixed set of research

at the source guestions lead the process.

Waalblok The speed of developing the instituticarahngement was adjusted continuously. Sometimeesdspas reduced because the wadard an:
other parties needed more time for knowledge dewvedmt; sometimes it was increased because houtialifts threatened to leave the
process if speed remained low.

Noordwijk Little room for acceleration and delayhd process had a tight schedule and deadlineg/nittiroom for exit/entrance of actors during
process.

Table 6. Flexibility of the content.

Noordwaart The actual spatial design and functions of the @ adjustabl
Overdiep Inhabitants could develop their own prapasd the proposal of the initiator could be ajddy adding new elements or changing.

Midden Delfland Little room for stakeholders to @p their own ideas for the contract becauseefthany legal conditions formulated by the regional
water authority.

Essche Stroom Inhabitants could influence measeesuse of the subsequent timing of the participgirocesses along the Essche Stroom.

Loosdrecht Few possibilities to change scope, tiorizon, and goal of adaption. The measure waseimghted and monitoring was used to measu
the effects. Because the measure required litigg\iantion in the system, it woule possible to reverse/altel

Water farming Many possibilities to change scope tame horizon. Goal of adaptation strategy isdixself-sufficiency), but the ways of adaptatioa ar
not fixed.

Storing water As a pilot, the outcome was the basis for eithemiteating or continuing the adaptation measure. diteg resulted in continuation and
at the source further implementation of the adaptation measumv lthis will be done is under consideration.

Waalblok The scope of the arrangement was changetd complete water cleaning and storage facttity, waterstorage facility. The time horizol
of the water cleaning facility was extended. Thersterm goal was reduced to only water storageth®ilong-term goal remained to alsc
clean the water.

Noordwijk Few possibilities to change scope, tinoeizon, and goal of adaption. Fixed measure, kg @i dune can be heightened in the future.

Table 7. Flexibility of the structure

Noordwaard The structure for stakeholder partiagpatvas rather well structured and fixated. Thees&wlds true for the project arrangement and the
involvement of formal stakeholders representindective interests.

Overdiep A flexible structure for stakeholder papation was used that gave room for bottom-up@ejanization, because inhabitants had lobbie
hard to participate early in the process. Thiscstme was formalized when the project came to neatur

Midden Delfland Moderately flexible structure: theangement used was fixed, but the private stdéefowere able to choose their own structural
arrangement for the green-blue services.

Essche Stroo A very flexible structure in time and space withahuoom for ad hoc networks dealing with specifibrojecs.

Loosdrecht Inflexible and fixated decision-makirrggess, with participation only during the formaticipation procedure. This stands in sharp
contrast with the unrelated and very flexible sinoe concerning participative monitoring.

Water farming Very flexible structure. Actors hateenporarily created a study group that is not fdlymembedded. Structure and participants can be
changed and structural provisions are only paithd. Strong focus on trust.

Storing water Not a flexible structure, the participants wereestdd and measures were implemented. A group t€ipants and a project team were
at the sourc organized as structures to facilitate the procé#iseopilot. After the pilot this structure dissety

Waalblok The development of the arrangement (aoe&ract) was done in a rather loosely organizedgss. Once the area-contract between the
public authority and one private party was signed fed it remained constant.

Noordwijk Not a flexible structure. Project groujittnegal responsibilities, the structural provisscare fixed and based on a 50 years horizon.




Flexibility of arrangements from a legal perspective

In Tables 8 and 9 we present the characteristics of the chosen
arrangements in terms of their legal flexibility: the way in which
the content is recorded and the suppleness of the arrangements
used. All cases feature a mix of policy instruments. The state uses
communication, participation, subsidy, and compensation for
damage. Traditional instruments dominate the arrangements.
Subsidies and compensation for damages are frequently used.
That can be explained by considering how much effort it takes to
realize an innovative measure and the need to compensate citizens
for their cooperation in the delivery of a service to the government.
Sometimes innovative policy instruments are used. For instance,
in Midden Delfland a tender procedure was used to choose who
would build the water storage for what price. In the case “Storing
water at the source,” a discussion took place about using an
auction.

The arrangement usually consists of a combination of flexible
and less flexible instruments. The state usually announces and
confirms adaptation measures in plans. Plans are flexible
instruments that are not binding, easy to change, and against
which judicial review is not available. However, if the government
is involved in the implementation of an adaptation measures, it
may have to take binding decisions, which occurred, for example,
in Noordwijk and Lake Loosdrecht.

Both in Noordwijk and in Loosdrecht, interested parties brought
proceedings against the main adaptation decision of the
government. An interesting difference between these two and
other cases is that in these two cases the government implemented
the decision without needing any help from citizens (although
citizens participate in monitoring in the case of Lake Loosdrecht).
In these two cases, the government could impose an adaptation
measure, which they did. Also in the case of Noordwaard
inhabitants brought proceedings against the decision to create
more space by the river by giving up a polder, but they were not
able to retain implementation, although they were successful in
changing certain elements. In the comparable case Overdiepse
Polder, inhabitants considered bringing proceedings to slow the
process, but they chose to accept this decision and make their own
plan for multifunctional use of the area.

DISCUSSION

Table 10 summarizes the empirical findings with regard to the five
elements we used to assess the flexibility of arrangements. From
this table we can derive a couple of interesting observations. First,
the overall flexibility of the chosen characteristics is rather
disappointing. There is only one case that scores on all elements
positively (pilot project “Water farming”). This flexibility can be
explained by the pilot status of the project in which all actors
involved are willing to give an innovative idea a try and to learn
from the pilot. Furthermore, it is the initiative of the involved
farmers and the involved water authority has no clear objective
but opts for a facilitating and informal role. There is more
flexibility regarding the structure of the collaboration during
preparing decisions. There is some flexibility with regard to the
content of the decision-making process: stakeholders are allowed
to add new elements or to propose alternative adaptation
measures. However, in many cases the process of decision making
is not very flexible but prestructured by way of procedural
guidelines and formal steps. This applies in particular to the flood
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management projects, which have a strong focus on timely
realization of the predefined safety norms.

Itisinteresting to note that the cases are at first quite flexible from
an interaction perspective. Involved public officials use the room
they perceive to have to operate within the legal framework. This
is visible with regard to the content of arrangements. The content
in terms of scope is rather dynamic and open for change. However,
when parties have agreed on the content, this radically changes.

From a legal perspective the flexibility of the arrangements is
therefore rather low. The content of decision making is strongly
fixed in formal and binding decisions and agreements. Much is
invested in consolidating the outcomes of processes of
collaboration and negotiation and there are few, if any, provisions
for adjusting these outcomes over time. The same holds true for
the type of agreements that is chosen. Although measures are
announced in plans, they are established by binding instruments,
in particular public decisions without expiry dates and contracts,
which can only be changed when all involved actors agree to do
so. In general, the intention is to fix appointments, not to enable
changing them.

In most cases the collaboration is focused on the realization of
projects, not on the phases of exploitation and maintenance after
implementation. That also means that actors try to finalize their
collaboration when they have realized an agreement that enables
implementation. Choosing robust measures and rigid legal
instruments instead of flexible ones, fits into this strategy. When
a robust measure is realized, it is not necessary to continue
interaction over the question of whether adjustments are
necessary. Although we did not empirically test this, it seems
plausible that actors prefer such a pragmatic approach to
minimize administrative transaction costs.

Itis also possible to adopt a different type of adaptation measure,
like in Waalblok and “Storing water at the source.” In these cases
the chosen measures can be changed depending on the
circumstances. Such measures require constant monitoring and
ongoing dialogue. More adaptive measures thus ask for ongoing
participation. Note that involving locals to a great extent, as
happened in Essche Stroom, Overdiepse polder, and
Noordwaard, is related to greater adaptivity of the choice and
implementation of an adaptation measure during the decision-
making stage.

CONCLUSIONS

Reflecting upon our cases we can conclude that there are at least
four hampering mechanisms that explain why most of the
implementation arrangements used are not very flexible. First,
there is a strong focus on goal realization and safeguarding this
result for the future, which is especially the case in the projects
aimed at realizing flood safety and water retention. This could be
due to the obligation on the part of the public actors to take
measures. For instance with regard to flood safety, measures have
to be taken to guarantee that dikes or dams offer the legal
minimum flood safety level. Solid agreements are deemed
necessary to avoid free-riding and noncompliance, which
confirmed our expectation of the need for legal certainty
functions as an important hampering mechanism for flexible
arrangements.
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Table 8. Flexibility of the content from a legal perspective.

Noordwaard Rules on compensation are binding and enforceable and hence not flexible; rules on maintenance are flexible because
monitoring is used to determine need for maintenance.

Overdiep Rules on compensation are binding and enforceable and hence not flexible; rules on maintenance are flexible because
monitoring is used to determine need for maintenance.

Midden Delfland Unknown, as long as the content of the agreement has to be negotiated.
Essche Stroom Once the water authorities take decisions, they are final and not meant to be changed.

Loosdrecht During the decision-making process, details were changed in response to participation. The final decision is binding and
change is not foreseen in the decision.

Water farming The parties have not (yet) concluded binding agreements; the green deal is flexible and marks only a beginning.

Storing water
at the source

Waalblok The content of the agreement is binding.

Noordwijk The measure is based on public set of rules that deal with the water safety and spatial issues, which are binding and
enforceable.

The content of the agreement is binding; it is possible to change the rules by mutual agreement (occurred).

Table 9. Flexibility of the agreements.

Noordwaard The decision to relocate the levees is not to be changed; the agreements on compensation are binding and not meant to be
changed, rules on maintenance can be changed.

Overdiep The decision to relocate the levees is not to be changed; the agreements on compensation are binding and not meant to be
changed. The responsibilities for maintenance have been divided by law and agreement (dyke is public, terps are private
responsibility).

Midden Delfland Unknown as long as the agreement has to be negotiated.

Essche Stroom Once the water authorities take decisions, they are final and not meant to be changed.

Loosdrecht Since the decision has become final, change is not foreseen.

Water farming The parties have not (yet) committed themselves to a binding agreement, so they can still change the type of arrangement.

Storing water
at the source

Waalblok It is possible to create new agreements with different parties or to change the current agreement through mutual agreement
between the parties involved.

Noordwijk Type of agreements are very hard to change (legally bounded).

If a termination date is included, parties can end their agreement, otherwise it requires mutual agreement to create new ones.

Table 10. Summary of findings: assessing the flexibility of arrangements used (from - to +).

Interaction perspective Legal perspective Overall flexibility

Flexibility Flexibility
process content

Flexibility

Flexibility structure content

Flexibility agreement

Noordwaard +/- + -
Overdiep + + -
Midden Delfland - - -

Essche
stroom

Loosdrecht
Water Farming

Storing water at
the Source

Waalblok
Noordwijk

Overall
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However, other actors also try to fix agreements to obtain legal
certainty and ensure their rights in the long term, with regard to
compensation, for example. The ultimate arrangements have to
consolidate the consensus or package deal realized and the
various interests that are incorporated. Actors do need a certain
guarantee that their interests are also safeguarded in the long run.
The focus on goal realization and safeguarding this result is also
related to low levels of trust among participants, which is clearly
the case in Waalblok, for example. To deal with conflicting
interests and a lack of trust actors opt for solid, difficult-to-adjust
arrangements.

An unclear distribution of costs and future benefits also forms a
strong barrier for flexible arrangements. Actors hackle
uncertainties in policy processes. The fact that future benefits of
climate adaptation measures are sometimes unclear, makes actors
more willing to stick to solid arrangements. There is a discrepancy
between the long-term benefits and the short-term costs. To
balance those, actors opt for solid agreements. These solid
agreements are used by actors to fulfil the wishes of their home
organizations. In short, we call this hampering mechanism the
institutional urge for fixation.

A cultural factor also appears to strongly influence the outcome
in our cases. Among water authorities, in particular the National
Agency of Water Works, there is a strong focus on classic project
management. It seems a dominant practice to aim at
implementation of a measure within a predefined scope, budget,
and time horizon. The involved actors stick to standard operating
procedures and are often ignorant of other possibilities. The
involved authorities are often not acquainted with innovative
policy instruments and multiactor partnerships. They easily stick
to traditional routines and “normal” instruments, which are often
less flexible. The frequent use of formal agreements is also a clear
example of this tendency. Following habits, including project
management habits, thus constitutes a serious hampering
mechanism to the realization of adaptive implementation
arrangements.

This brings us to a more general conclusion. The reason why it is
difficult to develop flexible arrangements has especially to do with
the institutional context in which it has to happen. This context
favors certain ways of doing above others, and thus pushes actors
to opt for more rigid arrangements. The rule of law and principles
of good governance (legality, judicial protection, equality) are
part of this context and set boundaries on the application of
flexible arrangements. This institutional context is characterized
by path-dependency: the use of more solid arrangements in the
past, makes it difficult to implement novel arrangements that are
more flexible. This issue of institutional rigidity is frequently
addressed in the literature on adaptive governance, and our
analysis underpins the necessity to think about legal reform and
institutional redesign (Méndez et al. 2012, Garmestani and
Benson 2013).

At the same time there are also some drivers for flexibility
observable. The “Water farming” case especially offers a good
example of a flexible arrangement. A simple explanation for this
is the pilot status of this project in which all actors are committed
to experiment and learn in an informal context. By experimenting
and learning they can gradually improve the effectiveness of this
joint approach. It would be interesting to see whether this
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flexibility is grasped in the future of the adaptation measure
project. Sometimes budgetary cuts and substantial complexity
can stimulate flexibility. A lack of finances precludes the
possibility to implement a certain measure in one time, and brings
actors to take smaller steps and adapt to the process depending
on finances available. The Essche Stroom case shows such a
programmatic approach with flexibility to adjust planning and
priorities and room for step-wise implementation.

Our analysis reveals that, although there is much attention for
adaptive governance, both in literature and in practice, the
arrangements used to implement adaptation measures are still
dominated by a focus on robust measures, accompanied by solid
and rather inflexible arrangements. Whereas the cases are at first
quite flexible from an interaction perspective, once a measure is
agreed upon, much is invested in consolidating the outcomes of
processes of collaboration and negotiation and there are few, if
any, provisions for adjusting these outcomes over time. This is
caused by the administrative and legal culture that predominates
and the habits of the actors involved. It seems that a long path of
institutional and cultural modification is necessary before public
authorities are able to routinely apply the logic of adaptiveness
inimplementing adaptation policies. Experiments in pilot projects
that focus on the involvement of locals to a great extent, could be
a means to steer actors toward a more adaptive approach.

1 Robustness is a characteristic of a system or policy and refers
to levels to which the “service” of the system and the outcome of
the policy is vulnerable for variations or changing circumstances.
In this sense it is the reverse of vulnerable (Mens et al. 2011).

Responses to this article can be read online at:
http://www.ecologyandsociety.org/issues/responses.
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