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Rationale for thesis by alternative format

This thesis looks at three distinct levels of analysis as part of the question as to how
the communication, tailoring and use of climate projections can be improved for
more effective adaptation planning decision support. The levels of analysis are
national level, local level and individual level. Each part of this multi-level analysis
has involved different research methods and different empirical data. Each set of
methods, data collection and results has required rationalisation and grounding
within the relevant literature, which has been achieved within the three papers

more efficiently than within a traditional monograph.

The thesis consists of an introductory chapter setting out the context and rationale
for the research, placing it within the wider literature, outlining the overarching
research strategy and contributions to the fields of study, rationalising of the multi-
methods approach, and detailing the data collection and case studies. The three
empirical chapters are the three papers listed on the previous page. Paper 1 sets
out the findings of the communication of physical science uncertainty within
national adaptation plans, thus setting the overarching frame of communication at
the national level. Paper 2 provides insights into the challenges of communicating
and tailoring climate projections to individual adaptation practitioners. Lastly,
paper 3 examines the use and usability of climate projections for local adaptation
planning, specifically analysing local governments within England and Germany.
These three results chapter are followed by a discussion and conclusion that brings
together insights from the three papers and highlights lessons learned and the
challenges found for communicating, tailoring and using climate projections for
adaptation planning across the different levels highlighted in the papers (national,
local and individual). This last chapter also reflects on the research approach,

limitations to the research conducted and possible future research directions.
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Abstract

Planning for adaptation to climate change is often considered to be more effective
if grounded on a solid evidence base and recognisant of relevant climate
projections. How these climate projections are communicated, perceived and used
is thus a key part of the adaptation process. The process of creating
communications and communication tools that are considered usable by the
intended users and therefore considered to be effective decision support is
impacted by a range of complex factors that need to be considered in conjunction

with each other.

The aim of this thesis is to examine the challenges for the communication, tailoring
and use of climate projections for adaptation planning in Germany and the UK,
both considered leaders on climate change adaptation, and suggest how cross-level
insights from the individual, local and national scale can help to advance a more
comprehensive understanding of the usability of communication tools for
adaptation planning. This research adopts a multi-level perspective by exploring
scientific uncertainty communication in national level adaptation strategies,
usability of climate projections for local adaptation planning and comprehension
and use of tailored information at the individual level. The thesis takes a mixed
methods approach combining qualitative analysis from documentary and interview

research with quantitative analysis using survey results.

Climate projections are inherently uncertain and their communication is thus
always linked to the challenge of communicating physical science uncertainty.
Based on the development of a new uncertainty assessment framework for
comparing approaches to the inclusion and communication of physical science
uncertainty, marked differences between the National Adaptation Strategies (NAS)
of ten European countries are found. Through the examination of the English and
German NAS in particular, this thesis theorises that similar stages of development
in adaptation policy planning can nevertheless result in differences in the handling
and communication of physical science uncertainty. In addition, the results show
that the wider socio-political context within which the NAS are framed affects the

extent to which physical science uncertainties are communicated comprehensively.
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This socio-political and wider regulatory and legal context is also found to impact
the demand for and use of climate projections for local adaptation planning in both
England and Germany. Local planning in England has not only experienced a decline
in use of climate projections, but the waning of the adaptation agenda more
widely, amidst local government budget cuts and other adverse policy changes. In
Germany, spatial planning makes substantial use of current climate information but
the strictly regulated nature of planning prevents the use of climate projections,
due to their inherent uncertainties. These findings highlight that the
communication of climate projections is more effective at the local level when it is
mindful of the wider context within which planning decisions are made, as this will

impact the usability of provided tools and information.

As the adaptation agenda within the local government planning context is often
the predominant responsibility of only very few people within a given local
authority, this thesis also empirically tests a number of different graph formats for
the provision of climate projection information. The findings show that
respondents appear to use the graph formats for their own planning decisions or
for communicating with other staff within the council that they think they
understand the best, rather than the ones they actually understand the best. There
is no consistent association between users’ assessed comprehension and perceived
comprehension, which highlights that effective information tailoring according to
user needs, will require a more individualised approach and more systematic

empirical testing.

These findings highlight that audience specific targeted communication to support
well-informed adaptation planning may be more challenging than previously
thought. If the aim is to increase usability of climate projections through tailored
communication, it is important to jointly consider the particular constraints or
requirements of the wider socio-political and institutional context within which
adaptation planning takes place as well as recognise the varying needs, demands
and preferences of the individual adaptation practitioner. This research helps to
provide key considerations for the provision and design of more usable tools for
communicating climate change projections within their intended adaptation

planning context.
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Introduction



1.1 Introduction

This thesis offers an in-depth empirical analysis of the communication, tailoring and
use of climate projections for climate change adaptation planning. It offers a
combined assessment of how climate projections and their inherent uncertainties
are currently communicated through National Adaptation Strategies (NAS); how
climate change adaptation practitioners comprehend such climate projections and
their visualisation preferences; and how their use of these projections is affected
by the wider institutional context within which climate change adaptation planning
takes place. A better understanding of the interplay between communication,
tailoring and use of climate projections and information for climate change

adaptation planning may help to ensure greater usability.

Section 1.2 will provide the context for the research by situating this thesis in the
relevant wider academic debate and will set out the justification for this thesis.
Section 1.3 will provide the aims and objectives of this thesis. In Section 1.4, the
research strategy will be described providing an overview of the research
philosophy and overarching methodological approach. The contribution of this
thesis to the advancement in knowledge will be highlighted in Section 1.5 before

Section 1.6 outlines the remaining structure and content of Chapters 2, 3, 4 and 5.

1.2 Context and rationale for the research

The research in this thesis draws from insights from three distinct fields of
research: climate change adaptation, science for decision-making and
communicating climate change. The following sections will focus on each of these
fields in turn, drawing out specific justifications for this thesis arising from each

research field, before finally providing a brief summary.

1.2.1 Climate change adaptation

1.2.1.1 Approaches to climate change adaptation

It is now recognised that even with significant efforts to reduce greenhouse gas
emissions the world will experience a certain degree of climate change due to the
inertia in the climate system (IPCC, 2013, Moss et al., 2013). Climate change
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adaptation?! efforts are therefore increasing and a growing field of research has
emerged (Bassett and Fogelman, 2013). Adaptation is understood as the ‘process
of adjustment to actual or expected climate and its effects. In human systems,
adaptation seeks to moderate or avoid harm or exploit beneficial opportunities’
(IPCC, 2014: 1758). Whilst a diversity of classifications of adaptation research and
approaches to adaptation have been put forward within this field (Arnell, 2010,
Bassett and Fogelman, 2013, Berrang-Ford et al., 2011, Dessai et al., 2005, Eakin
and Patt, 2011, Ford et al.,, 2011, Hofmann et al., 2011), this thesis utilises the
distinction of four broad approaches within adaptation research as defined by
Eakin and Patt (2011). The four domains, all with different audiences, aims and
utility for practice, are focused on: 1) vulnerability and adaptive capacity, 2)
building resilience, 3) risk assessment and impact response and 4) implementing
practical policies (Eakin and Patt, 2011). The focus for this thesis is particularly on
the latter two.

The risk assessment and impact response approach, defined as the ‘simulation of
costs and benefits of distinct adaptation opinions (...) with the ultimate goal of
reducing the probability or magnitude of a specific loss (...) posed by a specific
climate hazard’ (Eakin and Patt, 2011: 142), is the dominant approach in many
industrialised countries (Eakin and Patt, 2011), and often recommended for the
creation of adaptation plans and strategies across different levels of governance
(Jones and Preston, 2011). The implementing practical policies approach on the
other hand ‘seeks to define concrete strategies for overcoming many of the
identified barriers to adaptation’ (Eakin and Patt, 2011: 143) by focusing on
facilitating mainstreaming of adaptation, providing decision support and improving
the communication of risk and uncertainty. Both, the risk assessment and impact
response and the implementing practical policies approach to adaptation are
relevant for the thesis. Whilst the two countries at the centre of this research
predominantly follow a risk approach to adaptation planning, thus setting the
overarching framing within which the research takes place, the thesis focuses on
advancing knowledge on the communication, tailoring and use of climate
projections (also referred to as climate change projections) for adaptation planning
and therefore strives to offer practical insights and add to our understanding of

providing better decision support for adaptation.

1 This thesis is focused on climate change adaptation, but in Chapters 1 and 5,
which were not submitted for publication, the thesis will simply refer to
‘adaptation’ to capture this concept.
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1.2.1.2 Planned climate change adaptation

Research has shown that developed countries are more likely to take a proactive or
anticipatory approach to adaptation (Berrang-Ford et al., 2011). This proactive
adaptation can also be described as planned adaptation, which is ‘the result of a
deliberate policy decision, based on an awareness that conditions have changed or
are about to change and that action is required to return to, maintain, or achieve a
desired state’ (Parry et al., 2007: 869). Planning for adaptation, is a concept born
out of the desire to reduce the vulnerability and increase the adaptive capacity of a
system and equally plan for the management of possible positive outcomes from
climate impacts (Preston et al., 2011), thus requiring foresight and conscious
intervention (Fankhauser et al.,, 1999). Fussel (2007) states that adaptation
planning shows similarities to risk management, despite the complexity of the
problem at hand, thus fitting well with the risk approach to adaptation adopted by
many industrialised countries. To better understand how the insights from such risk
approaches can be useful and beneficial for decision-making and adaptation
planning in the face of climate change, the concept of climate-related decision
support has been much researched over the last decade (Jones et al., 2014, Moser,
2009, NRC, 2007). Decision support is understood as ‘organized efforts to produce,
disseminate, and facilitate the use of data and information in order to improve the
quality and efficacy of climate-related decisions’ (NRC, 2007: 2) and will be
explored in more detail in Section 1.2.2.2. This thesis focuses on planned
adaptation as the focus rests on exploring the provision of usable climate
information and effective decision support, so relevant to the deliberate planning

decisions at the heart of this type of adaptation.

1.2.1.3 Governance of climate change adaptation

Berrang-Ford et al. (2011) highlight that such a planned and anticipatory approach
to adaptation necessitates governmental participation due to the longer-term
impacts to be dealt with and the resultant planning timescales. Different levels of
government from the international and national to the local level participate in
adaptation planning, thus making it a multi-level governance issue. In an
international sense, it is Article 4 of the United Nations Framework Convention on
Climate Change (UNFCCC) that sets out the requirement for its member states to
develop national and, where appropriate, regional adaptation strategies (UNFCCC,
1992). Developed and developing countries have thus been creating NAS or
national adaptation programmes of action (NAPAs). Whilst, it is recognised that the

UNFCCC has a significant role to play in progressing the debate on climate change,



Tompkins and Amundsen (2008) argue that it may nevertheless not inspire
sufficiently effective national level action, due to a mismatch between the scale at
which the UNFCCC acts, i.e. the governance scale at which the policies are being
suggested, and the scale at which national policy agendas are shaped and

implemented (Tompkins and Amundsen, 2008).

At European level, significant efforts have been made to progress the adaptation
agenda following arguments to make adaptation an integral part of European
Union (EU) climate policy alongside mitigation (Berkhout, 2005, Yamin, 2005). It
has been highlighted that the EU not only has the right tools and skills to address
adaptation, but under the legislation - relating to the cohesion policy, the
environment protection policy and infrastructure policies - it also has a duty to take
action (ASRP, 2007). A European adaptation framework and integrated approach
were thus called for that would provide the support, guidance and coordination for
adaptation within the different countries (ASRP, 2007, Isoard, 2011, Massey and
Bergsma, 2008). This framework was set out by the EU through the Green (EC,
2007) and White Papers (EC, 2009) in 2007 and 2009 respectively, and more
recently through the European Adaptation Strategy in 2013 (EC, 2013). One of the
key aims formulated in this framework is to encourage the development and
implementation of NAS in all member states of the EU by 2017 (EC, 2013), thus
strongly advocating a planned approach to adaptation at national level. This thesis

will examine a number of these European NAS in more detail.

At the national level it is proposed that the NAS set out a non-legally binding
framework for action on adaptation (Bauer et al., 2012). Urwin and Jordan (2008)
highlight that despite policy guidelines in themselves not being a sufficient
solution, they nevertheless send a political signal that sets the priorities, which
ultimately will have an impact on resource and budget allocations. It has been put
forward that in some European countries, particularly in the UK, adaptation is
actually emerging as a distinct policy field, which means that adaptation has a
certain level of stability and is more likely to be dealt with in a systematic and
structured manner (Massey and Huitema, 2015). Whilst national agenda setting for
adaptation is clearly an important driver (Urwin and Jordan, 2008), it has been
shown that focus often shifts towards lower levels of governance once an NAS has
been developed (Bauer et al., 2011) and multi-level governance is thus needed (de
Oliveira, 2009, Westerhoff et al., 2012). This is of particular relevance to the thesis
as the research in Chapters 3 and 4 focuses on sub-national, state and local level

entities and the adaptation practitioners within these.
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Local government is considered the closest governance level to local action on
adaptation (Measham et al., 2011) and the majority of adaptation actions actually
implemented occur at the local level (Ford et al., 2011) and will in many cases be
financed through local government budgets. Despite this, and the often voiced
argument that adaptation is predominantly a local concern, a number of
constraints have been identified that hinder adaptation at the local level. These
constraints can be split into: 1) those determining the decision context, such as the
need for stronger leadership and regulation from national level, staffing resources
and expertise, financing and the institutional and legal context (Amundsen et al.,
2010, Baker et al., 2012, Carter et al., 2015, Dannevig et al., 2012, Hjerpe et al,,
2014, Lehmann et al., 2015, McDonald, 2011, Measham et al., 2011, Naess et al.,
2005, Nalau et al., 2015, Porter et al., 2014); and 2) those that are specific to the
issue of decision-making and adaptation planning decision support and include the
lack of useful technical data, the unfamiliarity with this data and information and
the associated demand for guidance on the use of climate projections for
(adaptation) planning (Amundsen et al., 2010, Baker et al., 2012, Lehmann et al.,
2015, Measham et al., 2011, Nalau et al., 2015).

1.2.1.4 Climate change adaptation planning and climate projections

Flissel (2007: 268) states that planned adaptation requires the ‘use of information
about present and future climate change to review the suitability of current and
planned practices, policies, and infrastructure’. The climate projections that are
said to be needed for effective adaptation planning, however, display a number of
uncertainties (Foley, 2010, Fussel, 2007, Latif, 2011, Stainforth et al., 2007b). Of
course, uncertainties associated with climate projections are not the only
uncertainties affecting the adaptation planning process, but they are thought to
form part of the cascade of uncertainties (Wilby and Dessai, 2010). Past research
has thus already assessed and evaluated different existing decision analysis
frameworks and analytical decision tools for decisions under uncertainty (Dessai
and van der Sluijs, 2007). However, the inclusion of uncertainty into the decision-
making process in local adaptation planning is still considered challenging
(Measham et al., 2011).

At the same time, there are clear calls for and a consequential rise in climate
services (Jones et al., 2014, NRC, 2007, Vaughan and Dessai, 2014), that strive to
make climate projections widely accessible. Owing to the move from deterministic

to probabilistic projections, due to the increased computing capacity of modelling



centres and advancements in research, local adaptation planners are increasingly
exposed to more explicitly communicated uncertainties with probabilistic
projections. Despite the fact that tools and platforms, like for example the UK
Climate Projections 2009 (UKCPQ9) and its associated interface, have been very
costly to develop (UKCIP, 2011), their development has been justified as a relevant
decision-making tool for a range of stakeholders, including local adaptation
practitioners. However, it has been shown that the effective use of the generated
information remains a challenge (Carter et al., 2015, Tang and Dessai, 2012). As
stated in the previous section, there has thus been a clear call for more guidance
on the use of such projections by local adaptation practitioners (Amundsen et al.,
2010, Baker et al., 2012, Lehmann et al., 2015, Measham et al., 2011, Nalau et al.,
2015).

Due to the combination of adaptation practitioners being increasingly exposed to
complex climate projections and a growing demand for more usable information
(to be explored in Section 1.2.2.3), more attention needs to be paid to how such
projections can be made more accessible to adaptation decision-makers and
planners (Hanger et al., 2012, Preston et al., 2011). In addition, with a view to
facilitating a more consistent understanding and use of information on the
scientific uncertainties relevant to adaptation planning, a more systematic
approach to their communication has also been asked for in order to support

effective adaptation in a European context (Biesbroek et al., 2010).

Some research has tried to make inroads into the question of providing climate
projections for decision-making by for example testing how to translate climate
change impacts on land-use more tangibly through the use of climate services by
local planners (Goosen et al., 2014), or by suggesting a ‘one stop shop’ solution for
the provision of climate model output data from a shared data platform to avoid
misuse (Hallegatte, 2009). However, to date these efforts have been too focused
on finding technical solutions and tools for the provision of useful information,
whilst not sufficiently taking into account additional factors, such as the wider
institutional setting within which these tools ar