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FOREWORD

European Commission — DG Climate Action

Climate change is a reality, and its impact is increasingly felt in Europe and around
the world. Our first priority remains reducing greenhouse gas emissions to keep
global warming below 2°C and avert dangerous climate change. Far-reaching EU
legislation on mitigation measures is already in place for this.

However, irrespective of the success of mitigation efforts, climate impacts will
increase in the coming decades because of the delayed effect of past and current
greenhouse gas emissions. This is why, alongside our mitigation measures, we need
policies focused on adaptation. Action taken now will avoid increased costs and
losses later.

Adaptation efforts are already underway across the EU at various governance
levels and in different sectors. Several EU Member States have adopted a national
adaptation strategy, and more are being prepared. Some of these strategies have
been followed up by action plans, and there has been some progress in integrating
adaptation measures into sectoral policies. Beyond the national level, many
transnational cooperation projects on adaptation have been initiated over the last
years which receive financing by EU-funds such as the LIFE+ and INTERREG
programmes. At the local level, a significant share of adaptation activities takes place
at city level. There are already many examples of cities in Europe that have adopted
adaptation strategies or action plans or are in the process of developing them.

With the EU Adaptation Strategy adopted in the spring of 2013 we aim to
raise the profile of adaptation to climate change and step up action on adaptation
across the EU, complementing and supporting the Member States’ activities.

The strategy particularly also supports action by promoting greater coordination
and information-sharing between Member States, and by ensuring that adaptation
considerations are addressed in all relevant EU policies.
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Targeted information is crucial for decisions on adaptation and — this being
still a fairly new policy field — not always easy to come by. Sharing knowledge
and experience in adaptation policy and practice thus plays an important role
in facilitating mutual learning from practical examples and supporting effective
adaptation action.

This Clmate Change Adaptation Manual presents a variety of adaptation
approaches and practical experiences across Europe and provides a comprehensive
overview of the state of the art in other continents. It structures the cases along
generic guiding principles for good practice in adaptation, addresses challenges in
adaptation processes and how to overcome them, and highlights lessons learned.

I am confident that this book will be useful to adaptation practitioners and of
mnterest to all concerned with adaptation.

Humberto Delgado Rosa

Director of Directorate C

(Mainstreaming Adaptation and Low Carbon Technology),
DG Climate Action, European Commission

Organisation for Economic Co-operation and
Development (OECD)

Adaptation to climate change is inevitable. However, successful adaptation will
depend on the effectiveness of the actions taken by governments, businesses, civil
society and households in response to a changing climate. Supporting this process
in a fair, effective and efficient way is a central policy question for OECD members
and partner countries.

During the past decade, there has been a progression from research on the
potential impacts of climate impacts to the development of strategies to prepare
for these changes. Since 2005, 18 OECD countries have produced national
strategies that help to plan, co-ordinate and communicate national action on
adaptation. The key challenge now is to move from planning to implementation.
Our research has identified three priorities for successfully making this transition.

The first priority is to embed adaptation across the public sector as a whole,
securing strong engagement beyond environment ministries. The cross-cutting
nature of adaptation requires working across traditional sectoral and policy
boundaries, often to address existing inefficiencies. For example, improved
management of flood risk may require reforms to land-use planning, design
standards, insurance markets and innovation policy.

It is also essential to support the private sector’s response to climate change.
There is currently high awareness of climate change impacts, but sparse action
to manage the resulting risks. There is a pressing need to make the business case
for targeted action in this area. An integral part of this will be to strengthen
links between researchers and end-users to ensure that relevant tools and data
are being produced. Regulatory frameworks governing private infrastructure
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also need to be fit for purpose, removing barriers to cost-effective action on
adaptation.

The third priority is to integrate robust monitoring and evaluation from the
outset of programme and policy design. By doing so, this will help to ensure that
interventions are delivering their expected results and to learn lessons to inform
the design of future interventions. It can also help to ensure accountability for
mainstreamed approaches to adaptation.

This manual is very timely in offering practical guidance on these key issues.
It makes an important contribution in supporting the implementation of high-
quality adaptation strategies and measures.

Michael Mullan

Team Leader — Climate Change Adaptation and Development,
Environment Directorate,

Organisation for Economic Co-operation and Development (OECD)

European Environment Agency

Climate change is now a major part of planning for the future. Around the world,
the extent and speed of change is becoming ever more evident according to the
IPCC Fifth Assessment Report ‘Climate Change 2013: The Physical Science Basis’ and,
as reported in the EEAs 2012 ‘Climate change, impacts and vulnerability in Europe’,
climate change is already causing a wide range of impacts on society and the
environment in Europe. While reducing greenhouse gas emissions, there is also a
need for society to adapt. Otherwise, damage costs will continue to rise.

EEAs 2013 report on Adaptation in Europe shows that 16 European member
countries have already developed national adaptation strategies (nine more than in
2008), and that 12 more are in the process of doing so. As the first comprehensive
overview on adaptation in Europe, the report also highlights a wealth of regional,
transnational and local responses, tailor-made to address specific conditions
and needs as well as social and economic contexts. There is no ‘one-size-fits-all’
approach to adaptation.

National adaptation strategies to date address primarily the water, agriculture
and forestry, biodiversity, and human health sectors. Examples of implemented
actions show that adaptation of both natural and human systems is already taking
place across Europe. At EU level, instruments for implementing adaptation policy
include mechanisms such as cohesion, agriculture and infrastructure funds, as well
as support under the LIFE+ programme. These are critical in helping to integrate
adaptation into EU policy — a process known as ‘mainstreaming’ of adaptation.

Research has a key role to play in strengthening the knowledge base on climate
change adaptation in Europe. National and EU-funded research has improved
the understanding of past and current changes in the climate system, scenarios
for future climate change and the impacts and vulnerabilities/risks. There are,
nevertheless, some areas that require more information and assessments. These
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include the costs and benefits of adaptation actions and the monitoring and
evaluation of adaptation, for example through the development of indicators.
In addition, research can help improve the process of planning, implementing
and reviewing adaptation policies by further examining the factors for successful
adaptation and good practices as well as highlighting remaining knowledge gaps.

In that context, national adaptation portals as well as the European Climate
Adaptation Platform (Climate-ADAPT, http://climate-adapt.eea.curopa.eu) are
important tools for sharing with stakeholders at all levels of governance practical
experiences in developing and implementing actions and the results of research
(i.e. EU research, INTERREG and ESPON projects) on climate change risks,
adaptation practices, national initiatives or decision-support tools.

Policy makers face the challenge of designing and implementing adaptation
approaches that are: cokerent across sectoral domains and levels of governance;
Jlexible so that strategies and plans can be progressively adjusted to new conditions
as they unfold and are updated with new information from monitoring, evaluation
and learning; and participatory as involvement of stakeholders (policymakers,
NGOs, businesses, citizens) is important in creating a sense of ‘ownership’ in
adaptation policy. These challenges bring opportunities for research to further
support the implementation phase of the European Strategy on Adaptation to
Climate Change.

The strategy includes a guidance document for development of national
adaptation strategies and this Climate Change Adaptation Manual provides a wealth
of information that complements the approaches presented in the guidance
document.

The origin of the Chmate Change Adaptation Manual was, at least in part,
earlier EEA work on guiding principles for good practice in adaptation. EEA
is convinced that this publication strengthens the knowledge on adaptation to
climate change and that it will support, for a wide range of stakeholders, related
policy developments and their implementation.

Dr. Hans Bruyninckx
Executive Director of the European Environment Agency (EEA)

Science

The TPCC in its 5th Assessment report reconfirms most findings of earlier
assessments of the risks of climate change. It specifically notes a broadening
evidence basis that brings the already observed impacts of climate change to the
fore and deepens our understanding of what the future impacts may be.

The stagnant pace of the international negotiations on curbing the increase of
greenhouse gas emissions suggests that the options to avoid dangerous impacts of
climate change are dwindling. So adaptation is not only unavoidable; indeed, it is
also urgent. Since the 2009 Copenhagen UNFCCC Conference of Parties, there
is global agreement that climate change is real and that, if major damage is to be
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avoided, global mean temperature rise should be limited to at most 2°C as compared
to pre-industrial levels. However, both the current observed warming, and the future
warming to which we are increasingly becoming committed due to past emissions,
are at odds with this long-term goal. At the same time, in most regions there is still
much uncertainty as to how climate change will manifest itself locally and what the
effects will be, in particular with respect to rainfall and crucial extreme events.

Yet despite the remaining uncertainty, it is clear that we must act now to
develop policies and allocate resources. This does not only apply to national
governments, but also to municipalities, water managers, farmers and firms. But
how? And when? What are the options? How should we prioritise them? And
which instruments do we have at our disposal to implement them? And when
implemented, how do we know that they will be effective?

Because the emphasis at national and international levels has been on
mitigation for a long time, actual experiences in adaptation that give answers to
these questions are as yet very scarce. Therefore, the publication of this manual
is very timely.

Although Europe has, like other regions, started to adapt late to the prospect
of climate change, more than half of the EU Member States have now adopted
national adaptation strategies, and in 2013 a European adaptation strategy was
released. At the same time, cities, river basin management institutions, and energy
and agricultural organisations have started to consider boosting their climate
resilience. Europe is, therefore, leading the way in experimenting with climate
change adaptation, and it is thus appropriate that the examples in this manual
originate from that continent.

The manual organises its guidance around ten principles for adaptation that
are broadly applicable in any region. Thus, although adaptation can be highly
localised in its character, it i possible to transfer knowledge about adaptation from
one context to another; and the manual makes abundantly clear that meaningful
adaptation is possible, now, regardless of current uncertainty.

In the coming years, more experiences will be developed with actual adaptation
to climate change in Europe and elsewhere. Research and practice will further
increase our understanding of what works and what does not, and in which
circumstances. Through the work of UNEP PROVIA (Programme of Research
on Vulnerability, Impacts and Adaptation) and many other initiatives, research
results and practical experiences can be shared around the world to help reduce
the number of people and assets at risk. This manual is critical reading for all who
want to engage in reducing vulnerability to climate change, from practitioners to
policy makers and researchers.

Professor Martin Parry
Grantham Institute and Centre for Environmental Policy,
Imperial College London
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GUIDING PRINCIPLES FOR
GOOD ADAPTATION AND
STRUCTURE OF THIS BOOK

Inke Schauser, Sabine McCallum, Andrea Prutsch,
Torsten Grothmann and Rob Swart

1.1 Why this book?

Climate change is already affecting our environment, our economy, and our way
of living: evidence from all continents and most oceans shows that many natural
and social systems are being affected by regional climate change (Parry et al.
2007). A series of extreme weather events in the last decade, such as the heat wave
in Europe in 2003, flooding of the rivers Elbe and Danube in 2002 and 2013,
and the drought and associated forest fires in 2010 in Russia, have also shaped
public awareness of climate change. These events have all highlighted the need
for Europe to adapt itself to the realities of climate change, especially considering
that the frequency and magnitude of extreme events such as these are projected to
increase in the coming years (IPCC 2012).

Adaptation is necessary to minimise negative impacts resulting from current
and expected climate change, and in order to maximise our ability to benefit from
any opportunities that climate change may bring. The question is, how to adapt?
Simple advice, such as ‘save energy’ or ‘use more renewable energy’, is suitable
and effective when it comes to preventing climate change. However, when it comes
to adapting to climate change, there is no equivalent simple advice. Nevertheless,
some common recommendations and guiding principles do exist, and they are
equally valid in different countries, for different economic sectors, and for different
climatic threats.

Adaptation to climate change is already taking place in Europe and across the
world. In fact, adaptation to changing conditions is not a new phenomenon. Both
traditional and industrialised societies have adapted their environments to alleviate
risks associated with climate variability throughout human history, a process known
as autonomous adaptation. It is to be expected that some autonomous adaptation
by economies and societies will continue to take place even without any policy
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intervention. Autonomous responses to a changing environment by individuals,
groups or organisations will take place whenever actors perceive that people or
assets are at risk, or where they perceive that action will provide economic and
societal benefits.

However, autonomous adaptation on its own will not be fully adequate for
coping with climate change (EEA 2013). The complexity of climate change,
and the range and magnitude of risks we might face, may overwhelm a process
of autonomous adaption. Instead, it will be necessary to implement planned
adaptation, which proactively addresses potential risks and opportunities. Planned
adaptation will help policy makers and societies to take decisions that will remain
both robust (to cover all possible climate change scenarios) and flexible (so the
measures can be changed if conditions change) to cope with an uncertain future.

Adapting to climate change is a critical challenge for the future. However, it must
be remembered that climate change is only one of many stresses that influence
decision making, which is also affected by short-term political or economic
challenges, among other things. Climate change must therefore be considered
alongside — and not separate from — environmental, social and economic issues
affecting human and natural systems. Thus, adaptation requires a balanced
approach that addresses both climate and non-climate risks (e.g. globalisation,
demographic change).

In many cases, adaptation options do not solely target adaptation to climate
change, but also aim at other societal or policy objectives. Planning for adaptation
provides the opportunity for actors from different sectors to cooperatively address
future risks and opportunities, while acknowledging the different backgrounds
and values of all involved. Engaging stakeholders, and in particular stakeholders
affected by climate change, offers an opportunity to identify innovative solutions
to climate change that also have legitimacy and broad support.

The past decade has seen a great accumulation of knowledge on climate
change adaptation, both in terms of the policy responses, and in terms of
practical, on-the-ground measures. This manual brings together in one volume
a variety of adaptation approaches and a broad spectrum of lessons learned in
climate adaptation policy and practice up to now. It provides adaptation planners
and decision makers with scientifically based information that is also practical
and user-friendly. It elaborates on key aspects of successful adaptation by giving
examples of adaptation policy and practice that have already been implemented
in Europe. Experience from previous adaptation actions can also be very relevant
in other regions outside Europe.

The title ‘Adaptation Manual’ is not intended to imply that this volume provides
readers with detailed step-by-step instructions on how to plan for adaptation.
Instead, ‘manual’ should be understood in a broader sense. This work shows
different approaches for each adaptation phase, building on generic guiding
principles, and highlighting lessons learned to support sharing of existing knowledge
and experiences.
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TABLE 1.1 Phases of adaptation processes and guiding principles for good adaptation

Prepare the ground for adaptation

Explore potential climate change impacts and vulnerabilities and identify priority
concerns (cf. Chapter 5)

Initiate adaptation, ensure commitment and management (cf. Chapter 6)

Build knowledge and awareness (cf. Chapter 7)

Identity and cooperate with relevant stakeholders (cf. Chapter 8)

Plan for adaptation

Explore a wide spectrum of adaptation options (cf. Chapter 9)
Prioritise adaptation options (cf. Chapter 10)
Work with uncertainties (cf. Chapter 11)

Implement adaptation and review results

Avoid maladaptation (cf. Chapter 12)
Modity existing and develop new policies, structures and processes (cf. Chapter 13)
Monitor and evaluate systematically (cf. Chapter 14)

1.2 Structure of the book

This manual is divided into four parts. Part I provides an overview of the general
challenges of adaptation, and the state of current adaptation research and action.

Part II 1s the core component of the book. It presents the ten guiding
principles for good adaptation that were developed for the EEA by the editors
of this book (Prutsch et al. 2010) (cf. Table 1.1). These ten principles cover the
different interlinked phases of adaptation, from preparing the ground, to the
selection and planning of measures, to the implementation of these measures
and the monitoring and assessment of their progress. In every chapter, the
guiding principle is first explained and updated based on new scientific literature.
The principle is then illustrated by three to four cases representing experiences
from adaptation policy and practice in several European countries. These cases
reflect adaptation experiences from various regions, sectors and levels of decision
making. They have been chosen to illustrate how specific guiding principles can
be realised in practice and not every case can illustrate all ten guiding principles.
Finally, the lessons learned from the cases are identified for each chapter and
guiding principle.

It must be remembered that the guiding principles are not organised in order
of importance. The guiding principles are strongly interlinked and mutually
influenced. Together, they give a common basis for cooperative adaptation
activities across sectors and for all decision-making levels. While developed with a
focus on Europe, the guiding principles are also relevant elsewhere in the world.

In Part III, the focus of the manual is broadened, turning to the state of
adaptation policy and practice in the US, Australia, Japan and developing
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countries. These contributions reflect on the relevance of the guiding principles
for countries outside Europe. Part I'V, the final chapter of the manual, summarises
the main lessons learned from the various practical experiences presented in this
book.

With this manual, we aim to provide readers with inter-disciplinary insights into
cutting-edge knowledge and on climate change adaptation, including knowledge
from adaptation research, policy and practice. We believe that learning from past
experience and basing future decisions on what works will increase long-term
adaptive capacity and resilience. Thus, we hope that the lessons learned in this
volume will add to the discussion on how to reach good practice in adaptation and
encourage taking further proactive steps towards a climate-resilient society.
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FACING THE SPECIFIC
CHALLENGES OF ADAPTATION

Andrea Prutsch, Sabine McCallum,
Torsten Grothmann, Inke Schauser
and Rob Swart

2.1 Introduction

Despite similarities to other planning processes, adaptation to climate change is
characterised by several challenges that set it apart from other planning processes
and must be acknowledged and proactively addressed. The analysis of these
challenges and consideration of how they could be overcome led to the ten
guiding principles for good adaptation presented in Chapter 1 and elaborated in
Chapters 5 to 14.

Adaptation is complex due to the fact that climate change affects all regions,
most sectors, all levels of decision making and many actors from various
backgrounds differently (Grothmann 2011). This diversity and the long-term and
large-scale nature of the risks involved imply that current practice in planning
will be insufficient for comprehensive adaptation. Planning for adaptation also
involves dealing with imperfect knowledge and uncertainties; this can conflict with
the expectation that decision making should be based on agreed-upon “hard”
evidence and robust information. In addition, non-climatic factors such as social
and economic issues must be taken into account in comprehensive adaptation
decision making;

In this chapter, we present a concise summary of the main challenges that can
occur in adaptation processes.

2.1.1 Adaptation faces regional disparities

Climate impacts emerge at the regional and local levels in manifold ways. Due
to the diversity of bio-physical and socio-economic situations in different regions,
the impacts of climate change will differ from region to region. For example, the
European Alps are characterised by small-scale climatic conditions, which in turn
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result in various climate change impacts reflecting the scattered natural landscapes.
The impacts of climate change also vary according to the degree of socio-economic
development and the adaptive capacity of the area.

2.1.2 Adaptation affects sectors differently, and there are
cross-sectoral effects

Climate change affects most sectors; thus, adaptation is a multi-sectoral issue
(Burton et al. 2006, Agrawala & Frankhauser 2008). The sectors involved might
follow different objectives, and a certain adaptation measure in one sector could
create negative side-effects for another sector. In addition, actors from a variety
of sectors will be involved in adaptation, representing diverse values and interests;
some of these might be controversial and generate resistance (de Bruin et al. 2009).
The improved horizontal integration of adaptation policies across sectors within
and beyond the environmental domain will be needed. Additionally, horizontal
integration will also require mechanisms that facilitate the interactions between
state, business and civil society actors.

2.1.3 Adaptation concerns various levels of decision making

The “sphere of competence of authorities in charge of environmental protection
[...] does not always match with the boundaries of the affected environment”
(Liberatore 1997: 116). This applies to the authorities responsible for adaptation,
as adaptation pressures and responses cut vertically across different levels of
decision and policy making, from the EU level to national, regional and local
levels (Klein et al. 2007). These different levels and actors interact with each
other within hierarchical structures (Adger et al. 2005). The need for appropriate
adaptation extends beyond the local and regional scales (Adger et al. 2005,
Paavola & Adger 2006, Swart et al. 2009) and cannot be the sole responsibility of
any single institution.

2.1.4 Adaptation affects many stakeholders with possibly
conflicting interests

Climate change will (and already does) affect a range of actors and stakeholders
(e.g. public authorities, businesses, NGOs, scientific organisations) in different ways;
this makes adaptation imperative for most actors. Multi-actor collaboration can be
challenged by questions regarding, e.g. roles, power, authority and responsibility,
as well as by the multiple and possibly conflicting interests of actors collaborating
on adaptation measures (Lebel et al. 2010). Thus, new mechanisms are often
needed to facilitate cooperation between stakeholders from different fields and
with different competencies and levels of experience.
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2.1.5 Adaptation despite imperfect information and
uncertainties

The uncertainty of future climate change and its impacts is often perceived to be
the most significant challenge facing adaptation, since changes in the future climate
cannot be accurately projected. This is due to uncertainties with regard to changes
in greenhouse gas emissions and related economic and social developments (e.g.
human behaviour, demographic and technological developments), incomplete
scientific knowledge of the climate system (e.g. tipping points) and insufficient
long-term data for many of the impact indicators on appropriate spatial and
temporal scales. Uncertainties in projected global climate change impacts can
often increase when downscaled to the regional level, and it is not clear as yet
whether more reliable high-resolution projections can ever be developed.

Nevertheless, climate change projections provide clear trends and sufficient
concerns to justify adaptation actions (Adger et al. 2007). In addition, it must
be acknowledged that climate change impacts can already be seen, e.g. glaciers
melting and permafrost thawing (cf. the Europe-wide summary in EEA 2012).
Further changes can be expected due to greenhouse gas emissions in the past and
to lagging progress in climate mitigation policy. Thus, the uncertainties associated
with climate change projections should not be an excuse for inaction or a reason
to delay adaptation. Relying entirely on reactive adaptation is undesirable, since
the costs of impact damages and thus reactive adaptation are expected to be much
higher than the costs of proactive adaptation and residual damages (Frankhauser
et al. 1999, Stern 2006). Furthermore, a wait-and-see attitude would have serious
drawbacks in the case of irreversible climate change consequences (Smith 1997).
Finally, and perhaps most importantly, as several cases in this manual illustrate,
there are many opportunities for actions that will decrease vulnerability that would
make sense even if climate change does not materialise as projected.

2.1.6 Long-term global projections versus information needs
for short-term decision making

In the long term and at the global level, the results from climate change models
provide a reasonably clear picture, as the patterns of change are very similar for
all models (Hallegatte 2009), in particular for temperature projections but also
for precipitation in various regions (including the Mediterranean). However,
this information does not necessarily meet the requirements of most decision-
makers and planners for shorter planning horizons, nor is it always provided at the
appropriate scale to fine-tune adaptation measures for site-specific conditions in a
proactive manner (Frankhauser 2009).

Reacting to changes in the short term will result in poor adaptation because
climate change by its nature is a long-term problem, and the worst effects may
only become visible after decades have passed. In addition, certain adaptation
options have long lead times and might only be fully effective in the long term
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(e.g. the introduction of new trees in forest management, the development of new
crop types). Thus, timing and the sequence of response actions are important
(Frankhauser 2009, Horstmann 2008); the most appropriate solutions may
transcend traditional ways of thinking and current practices in decision making.

2.1.7 Adaptation embedded within a broader context

Addressing climate change is only one of many stresses that influence decision
making (Scheraga & Grambsch 1998). In many situations, short-term political
or economic challenges will have a greater influence on decisions than climate
change. Thus, in the case of adaptation, non-climatic developments (e.g.
globalisation, demographic developments) must also be considered. For example,
the level of heat-related fatalities also depends on age distribution and the quality
of public health care. Thus, other processes must be taken into account as well
when planning for adaptation.

In addition to the consideration of economic and demographic changes,
the achievement of ecological and social justice presents a further challenge for
adaptation. This issue relates to disparities in climate change impacts between
differentregions, sectors, actors, population groups and species. In Europe, mountain
regions, coastal areas, flood-prone river systems, urban areas, the Mediterranean
and the Arctic are likely to be more severely affected than other regions (EEA
2010). In addition, climate change is expected to have negative consequences for
biodiversity, whereas agriculture may benefit, at least in the short term and in
regions that are disadvantaged by cold temperatures at present. The elderly, ill and
very young are more vulnerable to heat events than average, healthy, middle-aged
people. The challenge is to reach ecological and social (including intergenerational)
balance — also in terms of the costs of climate change and adaptation — in order to
prevent social conflicts or ecological damage. In this context, Paavola and Adger
(2006: 607) propose that “adopting the principles of avoiding dangerous climate
change, forward-looking responsibility, putting the most vulnerable first and equal
participation of all would be a step towards fairer adaptation”.

2.1.8 Identifying and overcoming potential barriers

Multiple types of barriers may hinder successful adaptation action. These
include financial (e.g. lack of financial resources for adaptation), cognitive (e.g.
lack of motivation for adaptation), behavioural (e.g. lack of leadership qualities
in critical positions), social (e.g. lack of political action) and cultural (e.g. cultural
traditions that restrict cooperation between different stakeholders) barriers
(Adger et al. 2007, Lorenzoni et al. 2007, Hulme et al. 2007, EEA 2009, Burch
2010, Grothmann 2011). Further barriers can arise from hindering regulations,
opposing political interests, impeding organisational or managerial structures
or the lack of technology (Grothmann 2011, Grothmann et al. 2009, Clar et al.
2013). Missing information regarding climate change and its impacts might also
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pose a major barrier to adaptation. In addition, the lack of information exchange
and communication between sciences and policy as well as limited experience and
competence in dealing with climate-related impacts could hinder the adaptation
process (Amundsen et al. 2010, Clar et al. 2013, Grothmann & Siebenhiiner 2012).

However, it is important to note that even sufficient information and awareness
of the need for adaptation do not necessarily lead to action (Baron 2006, Weber
2006). In fact, decisions are influenced by personal experiences, individual
perceptions and values, emotions and hidden agendas (Grothmann & Patt 2005,
van de Kerkhof 2006). Hence, every decision-making process includes a certain
level of “surprise” that is difficult to estimate in advance and thus to influence.
Nevertheless, to the extent possible, barriers should be identified and openly
confronted so that they can be removed or transcended (Grothmann 2011,
Grothmann et al. 2009, Lim et al. 2004, Smith et al. 2009).

2.2 Addressing challenges in the guiding principles for
good adaptation

Addressing these various challenges is not an easy task, and because every
adaptation case is unique, it is impossible to provide generalisable step-by-step
instructions for how to tackle them. Nevertheless, the ten guiding principles for
good adaptation presented in Chapter 1 and elaborated in Chapters 5 to 14
attempt to address these challenges by articulating important elements that should
be taken into consideration when preparing the ground for adaptation, planning
and implementing adaptation and reviewing its success.

Certain guiding principles focus on a particular challenge. For example, the
guiding principle “Work with uncertainties” specifically addresses the challenge
of realising adaptation despite imperfect information and uncertainties. Other
guiding principles tackle a wide range of challenges. For example, the principle
“Identify and cooperate with relevant stakeholders” is useful for addressing
the challenge entailed by adaptation’s effects on a variety of stakeholders with
possibly conflicting interests. However, it also addresses the challenges of dealing
with potential cross-sectoral effects, including various levels of decision making,
embedding adaptation within a broader context and identifying and overcoming
potential barriers.

Future research and practice will determine whether additional challenges
of adaptation should be added and new guiding principles developed to address
them.
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