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Adaptation to climate change is an increasing priority for coastal management. European Union and
Member State adaptation policies and strategies have been promulgated but associated with minimal
delivery of adaptation interventions and tangible gains in resilience. Generic stages of adaptation and
barriers to adaptation have been identified; various tools or instruments have potential to strengthen
adaptation delivery. Scenario analysis is one tool which provides a description of alternate possible future
states and has been used to support adaptation planning. This work aims to assess how readily those
engaged in coastal management decision-making are able to develop and utilise scenarios of change for
adaptation and whether it represents a ‘best practice’ approach for adaptation planning. The scenario
analysis facilitated many aspects of the adaptation process, which ultimately led to a tractable adaptation
strategy being produced. However, pathways for integrated approaches to co-deliver adaptation were
less evident. The planning horizon, much beyond usual governmental budget and project cycles, the
need for trade-offs and embedded institutional constraints meant that a majority of those who had
started out on the scenario analysis became disengaged by its conclusion. The analysis undertaken
concurs with theoretical work which projects a tail-off of the benefits of scenario analysis at the later
stages of the adaptation cycle. The work concludes that scenario analysis offers the potential to overcome
key barriers to adaptation progress. However, the gains may be limited as the institutional drivers for
longer-term pro-active planning may be weak compared to present day roles, responsibilities and
competitive pressures.

& 2016 Elsevier Ltd. All rights reserved.
1. Introduction

With the evidence becoming ever clearer that adaptation to
climate change must be a coastal management priority, the lack of
notable progress in planning and implementing adaptation mea-
sures is concerning. Questioning the extent to which commonly
advocated approaches to supporting adaptation might be taken up
by the coastal management practitioner community is thus ap-
propriate. Among such approaches, a practice which typically
figures heavily is the development and use of scenarios of future
change. The aim of this paper is therefore to assess how readily
those engaged in coastal management decision making are able to
develop and utilise scenarios of change, in particular assessing
whether the manner of scenario work which is increasingly widely
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advocated in the academic and grey literatures as ‘best practice’ is
fit for its intended purpose.
2. Climate change adaptation: ‘best practice’ and common
barriers

The impacts of climate change on the world's coastal margins
are likely to be profound [16]. Rising sea levels and increasing
surge heights already pose a significant hazard to many islands in
the Pacific, Indian and Arctic Oceans and the Caribbean Sea [19].
Similarly, sea level rise has acted in concert with developmental
pressures to result in increasing saline intrusion within coastal
aquifers [33]. A significant pole-ward biogeographical migration of
cornerstone planktonic species [6], and in turn the highly valued
commercial marine species of higher trophic levels who track their
distribution [30], has seen further strain on an already vulnerable
fisheries sector [3], and though the specific linkages between cli-
mate drivers and complex coastal pressures such as erosion, storm
aptation planning through scenario analysis: A beneficial but
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Fig. 1. A generic adaptation process [13].
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damage and extreme events are by no means yet unequivocally
understood [21], there are nevertheless indications that alterations
in the expression of climate controls on coastal systems will likely
result in the increased severity of these impacts [18].

2.1. Adaptation progress in Europe to date

In Europe, high-level policies have now been in place at EU
level (Adaptation White Paper; EC/COM/216), and also at Member
State level in many cases (e.g. UK Climate Change Act 2008) for a
number of years. Yet despite these supporting frameworks, and
mounting evidence of the current and future risks associated with
climate change, there has been relatively little indication of action
being taken pre-emptively to adapt to its impacts. Berrang-Ford
and colleagues report that the academic literature reflects a clear
disjuncture in developed nations between the formulation of high-
level climate policy and effective, ‘on-the-ground’ adaptation,
prompting in turn “concerns about the likelihood of effective
adaptation given the speed of climate change and limited window
of opportunity for action” [7], p.334). In a survey of adaptation
undertaken in the UK, Tompkins et al. (2010) report a similar
trend; top-down policy has spurred efforts within some sectors
and public sector administrations to begin a rudimentary assess-
ment of the risks and possible impacts of climate change, but there
is little evidence of these efforts being translated into pragmatic
adaptation steps at the local authority level.

Nevertheless, a number of plans, projects and actions with di-
rect or ancillary adaptation benefits have been identified in Eur-
ope, providing path-finding examples which others might follow
(Pijnappels and Dietl, 2013). It is also worth noting that autono-
mous (essentially reactive) adaptations that have traditionally ta-
ken place in economic and social systems as circumstances change
are also likely to play an important role in adaptation to climate
change [13]. A relatively rudimentary form of adaptation in Europe
is therefore occurring, Tompkins and colleagues finding evidence
of both ancillary and autonomous adaptation measures in their
2010 survey. These examples do not, however, meet the standards
demanded by higher level policies (COM (2013) 216; [13]; [11];
2002/413/EC). These various policies, strategies and re-
commendations advocate pre-emptive adaptation processes at the
local scale, broad stakeholder participation, and long-term or-
ientation. This shortfall may result in societally unacceptable levels
of risk being borne prior to adaptation measures becoming effec-
tive, and at a much higher economic cost.

2.2. Barriers to overcome in effecting adaptation at the local scale

The potential causes of this disparity between top-down policy
intent and bottom-up adaptation activity have recently come un-
der scrutiny in the academic literature. [20] provide a compre-
hensive framework by which a number of generic barriers to
adaptation might be diagnosed. Under this framework, potential
barriers to the adaptation progress are differentiated via the stage
of the adaptation process at which they typically occur. Barriers
relating to stages one, two and three of the adaptation process,
illustrated in Fig. 1, are those that might be potentially overcome
through the development and utilisation of scenarios, and are
tabulated in Table 1.

2.2.1. Coastal management practice in Europe: implications for
overcoming adaptation barriers

The financial and human resources allocated to Integrated
Coastal Management typically fall outside formalised institutional
structures and government expenditure (McKenna and Cooper,
2006; [23]; [22]. Coastal management has developed strongly
within the frame of Integrated Coastal Zone Management (ICZM)
Please cite this article as: S. Gray, et al., Strengthening coastal ad
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which, in Europe anyway, is best characterised by principles in-
cluding communication, engagement, governance [4]. This broad
and cross-government approach tends to lead to a reliance on
higher level programmes (i.e. EU, World Bank, UNEP) to support
implementation. In that context, much must be undertaken by a
small number of (often local authority) staff, leading to a strong
reliance on voluntarism, ad-hoc project-based initiatives and sta-
keholder goodwill if progress is to be made on coastal issues
(McKenna and Cooper, 2006).

These financial and organisational constraints limit the capa-
city of coastal management practitioners to hire expert con-
sultants or employ specialists to undertake an adaptation process
(though doing so would likely weaken the integration of adapta-
tion within wider coastal management practice in any case). It is
therefore of utmost importance that all steps in an adaptation
process are practical, pragmatic and readily accomplishable by
those already active in coastal management.
3. Adaptation to the impacts of climate change: theoretical
insights

A clear consensus regarding how adaptation should be under-
taken is now beginning to emerge in the literature [1,14,20,26].
This nascent ‘best practice’ states that adaptation actions must be
primarily locally devised and implemented, with top-down (trans-
national and national) policy forming a critical supporting struc-
ture [13]. The generic stages of an idealised adaptation process
have been described in some detail in both the academic and grey
literatures (Fig. 1). In practical terms, local contextual factors will
determine the extent to which an adaptation process adheres to
this idealised design [20]. Nevertheless, for the efficacy of adap-
tation efforts to be maximised, the tasks and actions described at
each stage of the process must be addressed in some form.

3.1. Scenario methods and futures research

Scenarios embodying descriptions of alternate possible future
states of social, political or environmental spheres have been a
feature of human planning and discourse since the classical period
[8]. [36] define scenarios as “purposeful stories about how the
contextual environment could unfold over time”, consisting of a
description of an end state, an interpretation of how current
conditions will evolve, and an internally consistent account of how
the envisioned future might logically unfold. Planning exercises
built around this conception of scenarios emerged as a tool for the
aptation planning through scenario analysis: A beneficial but
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Table 1
Barriers to address during the stages one, two and three of an adaptation process (adapted from [20]).

Adaptation cycle stage: Adaptation barriers:

1. Assessing risks and vulnerability to climate change, op-
portunities and uncertainties

� Understanding the system - Identification and agreement of core elements, functions and baseline con-
ditions of the system

� Detection of the problem – Signal detection, thresholds of concern and action, framing of the problem,
perception of need for and feasibility of adaptation action at the local scale

� Gathering and using information – Stakeholder interest and focus in the issue; availability, accessibility,
salience, relevance, credibility and legitimacy of information; identification and engagement of local
expert stakeholders; facilitating data/information/knowledge exchange between local and higher scales;
receptivity of stakeholders to engage with and use new information;

� (Re)-defining the problem – Re-framing of problem in light of climate change information (incl. thresholds
of concern, response need, feasibility of action); reaching agreement on appropriate course of actions
(incl. consensus if required to legitimise adaptation action)

2. Identifying adaptation options � Core adaptation assumptions – Ability to identify and agree on adaptation objectives and criteria for
evaluating their success; ability to identify and agree on expected effects of adaptation options within the
system

� Emergence of local leadership – Capacity to identify appropriate agents to effectively and legitimately enact
local adaptation options; capacity to engage and incorporate local leaders within the adaptation process

� Identifying adaptation options – Capacity to identify a range of adaptation options available to realise
objectives; capacity to create and agree on experimentation with new adaptation options where
appropriate

3. Assessing adaptation options � Assessing options – Availability of data/information to assess options; capacity to access/use data; avail-
ability of methods to asses/compare options; perceived credibility, salience and legitimacy of option
assessment methodology;

� Selecting option(s) to implement – Ability to agree on appropriate adaptation option(s) to implement;
ability to identify and agree on appropriate performance measures and thresholds of concern regarding
selected option(s)

S. Gray et al. / Marine Policy ∎ (∎∎∎∎) ∎∎∎–∎∎∎ 3
development and analysis of military strategy in the early stages of
the cold war [17]. Scenario planning methodologies have now
been in use for some 60 years across a range of sectors and fields
[9], most notably in the field of corporate strategy formulation via
the RAND Corporation and Royal Dutch Shell [31].

3.1.1. Typology of scenarios
The futures research literature describes scenarios as falling

into three broad categories, delineated by their method of gen-
eration, intended purpose and the central question they seek to
resolve within a given decision context [28,5,9].

Predictive scenarios are typically quantitative and computer
generated, offering data on the plausible evolution of a modelled
system of interest given the occurrence of a theorised series of
events, and the accuracy with which cause-effect relationships are
parameterised [9]. These scenarios seek to determine what will
happen in the future. Examples of predictive scenarios include
climate model runs or traffic flow forecasts.

Explorative scenarios are typically qualitative in nature and
look to explore a range of potentially plausible outcomes resulting
from the interplay of significant but uncertain drivers of change
[9]. Scenarios of this type are more explicitly subjective and in-
tuitive than predictive scenarios (though both are ultimately re-
liant upon the subjective input of scenario-builders). Explorative
scenarios attempt to understand what could happen in the future,
with notable examples of this type of scenario being those em-
ployed by Royal Dutch Shell in strategy development prior to the
oil shocks of the 1970s.

Normative scenarios fulfil a different role, in that rather than
working toward a pre-determined future date, these scenarios are
‘backcast’ from an idealised future toward the present [12]. The
circumstances described within a normative scenario thus re-
present an optimal, highly desirable future that those participating
in the scenario planning process would wish to see realised [29].
Working back from this desired end point, participants describe
the incremental actions and events upon which its realisation is
contingent. This approach to scenario planning is used to help
clarify to decision makers what should happen in a given
circumstance.
Please cite this article as: S. Gray, et al., Strengthening coastal ad
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In practice, these alternate scenario types are often hybridised
or used sequentially within a broader scenario planning process
[10]. Alcamo and Heinrichs (2008) describe scenario-planning
processes that involve not only the development (or building) of
scenarios, but also the subsequent evaluation of their con-
sequences in support of decision-making regarding the future, as
‘scenario analysis’. For the remainder of this paper, the term sce-
nario analysis will be used in this sense.

3.1.2. Claimed strengths of scenario analysis
Scenario analysis could provide a range of tools for adaptation

planning, ranging from a technical perspective of the possible
“future” to contributing to dissemination and engagement. [37]
identify a number of claimed benefits of scenario analysis in the
futures research literature (Table 2).

It is possible to track these claimed benefits onto the barriers in
the stages of an idealised adaptation management cycle to identify
a potential role for the scenario approach. It can be seen (Table 3)
that scenario analysis has a major role in addressing most barriers
associated with the early-stage assessment of risks of vulner-
ability. The benefits of the approach are less pervasive in the
second and third stage of the adaptation cycle, although potential
benefits in communication and organisational learning are con-
sistent across all stages. This suggests that scenario analysis could
have a significant role as one of a number of tools or instruments
used in a robust adaptation approach. However, it is not clear how
the benefits of scenario analysis would interact with the benefits
of other tools to advance adaptation; the best group of approaches
may differ depending on the local specificity, suggesting no one
single optimal suite.

With the apparent adaptation barriers in the EU and the pur-
ported benefits of scenario analysis (Table 1), this paper therefore
aims to assess how readily those engaged in coastal management
decision making are able to develop and utilise scenarios of
change and whether it represents a ‘best practice’ approach for
adaptation planning.
aptation planning through scenario analysis: A beneficial but
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Table 2
Claimed management benefits of scenario analysis found in the literature (adapted from [37]).

Claimed benefit: Achieved through:

Enhances perception � Aiding in identification and understanding of key trends
� Increasing managers sensitivity to change
� Allowing managers assumptions about the system and the future to be made explicit
� Diminishing ‘anchoring’ bias (viewing the perpetuation of present conditions into the future as the most likely outcome)

Deals with uncertainty � Offering a structured approach to complexity, acknowledging the unknown
� Allowing insight into what is of long-term significance and what is transient (and thus of less relevance in future planning)
� Highlighting the plausibility of alternate futures diminishes bias toward underestimation of uncertainty

Integrates planning � Providing a platform for the integration of formal and informal data, information and knowledge
� Allowing the integration of disparate management functions and plan elements due to the flexibility of inputs within the scenario building

process
Enhances communication � Offering a logically argued and neutral framework for discussion of the future, both within and between organisations

� Integrating a range of future issues and options into a coherent, communicable whole, spurring organisational action
� Providing enduring channels of communication (opened among participants during the scenario development process) beyond its project

life-cycle
Organisational learning � Requiring conventional hierarchies and silos to be overcome during scenario development, stimulating intra- and inter-team creativity

� Offering the opportunity for risk-free experimentation with strategic options under alternate futures
� Highlighting inconsistencies in current thinking through demanding plausibility in the cause-effect relationships underpinning each

scenario
� Extending, challenging and altering the mental models of participants through requiring the research of and accounting for a diverse range

of systemic drivers of change

Table 3
Mapping the potential of scenario analysis to overcome the barriers encountered in stages 1-3 of an adaptation cycle.

Indicates a claimed benefit offering a strong potential to overcome a specific barrier.

Indicates a claimed benefit offering a moderate potential to overcome a specific barrier.

Indicates a claimed benefit offering a weak potential to overcome a specific barrier (adapted from [20]; [37]).
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4. Methods

4.1. Case study site description

The Cork Harbour case study site in Ireland was selected to
assess the tractability of employing scenario analysis to overcome
barriers to climate change adaptation at the local scale. Due to the
novel Expert Couplet Node approach employed under the IMCORE
project –where an academic institution is paired with local coastal
management practitioners, the site provided an opportunity to
work with active coastal management practitioners and stake-
holders as equal partners alongside academic researchers
throughout the process. Further detail on the approach of the
IMCORE project and on the Cork Harbour field site can be found on
the project website (www.coastaladpatation.eu). A majority of
stakeholders involved (across both the practice and research
spheres) had little or no previous experience of developing and
using scenarios, and the site had not yet embarked on an adap-
tation process.

Positioned on the SW coast of Ireland, Cork Harbour extends
approximately 20 km from a narrow channel entrance at Roches’
Point to the urban centre of Cork city - Ireland's second largest city.
Cork Harbour is a strategic location in terms of trade, industrial
development and national infrastructure, as well as being im-
portant with regard to built and cultural heritage; a number of
sites of national and international ecological significance can also
be found within the confines of the harbour [24]; Gault et al.,
2011). As part of a participatory-based process to support in-
tegrated management and climate adaptation, the Cork Harbour
Expert Couplet Node collaborated with a range of statutory and
non-statutory stakeholders with an interest and/or role in the
management and spatial planning of the harbour (for further de-
tails of stakeholder engagement and ECN activity, see [24]; and
[25]). Dialogue with numerous stakeholders revealed flooding to
be the priority (direct and indirect) impact in the context of cli-
mate change and Cork Harbour; thus, making Cork more flood
resilient became the focus of efforts to advance adaptation.

4.2. Scenario analysis methodology

The scenario analysis methodology used at the Cork study site
emerged from a detailed literature review and series of trans-
boundary working group meetings convened under the IMCORE
project, and constitutes scenario analysis orthodoxy as interpreted
by the academics and practitioners involved. It draws on the DPSIR
framework as well as more recently on developments and defi-
nitions from various involved agencies (e.g. UNDP). The metho-
dology had a number of stages in the development, selection and
detailing of the future scenario:

1. Issues and drivers – identity issues and drivers over the plan-
ning horizon.

2. Plot issues – plot each issue on axes of significance and
certainty.

3. Emerging axes – identify the main trends of the issues in the
highly uncertain but significant quadrant of the axes.

4. PESTLE analysis – assess the four quadrants of the emergent
axes in relation to the following characteristics: P for Political; E
for Economic; S for Social; T for Technological; L for Legal; and,
E for Environmental.

5. Scenario selection – select the most desirable scenario (quad-
rant) of the emergent axes based on the PESTLE.

6. Detailed scenario – provide more information on the various
dimensions of the selected scenario.

7. Scenario backcast – identify the key phases or task which needs
to implemented starting from the desired situation at the end of
Please cite this article as: S. Gray, et al., Strengthening coastal ad
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the planning horizon, backwards to present day.

Further explanation of each of these stages is provided in the
next section and a full description of the methodology can be
found on: www.coastaladpatation.eu.
5. Results

The case study site completed the full scenario analysis process
as outlined previously. The results of the process are presented in
Table 4 below.

5.1. Identify issues and drivers

An expert stakeholder group attended a facilitated workshop in
Cork where drivers of change were elicited and characterised for a)
the level of uncertainty surrounding the future expression of each
driver, and b) the level of significance each would have in de-
termining how climate adaptation issues would unfold in the fu-
ture. A Likert scale was employed to allow stakeholders to cate-
gorise the drivers in a relatively quick and clear manner.

5.2. Plot issues

The drivers elicited from stakeholders were plotted on axes of
‘significance’ and ‘uncertainty’ using the Likert scale scores as a
guide of where each should fall (Fig. 2). This offered the stake-
holder group another opportunity to view the respective positions
of drivers against each other with respect to their significance and
certainty.

5.3. Select emerging axes

The next stage of the process involved selecting those drivers of
change considered by stakeholders to be most highly significant
and uncertain. These drivers were plotted against each other to
form new axes of polarity around which exploratory scenarios
were subsequently developed (Fig. 3).

5.4. PESTLE analysis

A PESTLE (political, economic, social, technical, legal and en-
vironmental) analysis was carried out on each of the four quad-
rants of the emergent axes, describing the evolution of each of
these categories under the future conditions each quadrant would
plausibly promote. These four possible futures constitute ex-
ploratory scenario (Fig. 4).

5.5. Scenario selection

Stakeholders were asked to identify a single scenario (or hy-
bridised mix of elements of more than one scenario) which they
would prefer to see realised in the future.

5.6. Detailed scenario

The scenario selected by stakeholders was subject to a further
PESTLE analysis, this time going into much greater detail than
previous analyses in order to build a relative rich depiction of what
the desired future entailed with respect to adaptation. Again, this
scenario was circulated among stakeholders for comment,
amendment and finally validation.
aptation planning through scenario analysis: A beneficial but
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Table 4
Scenario analysis stages, Cork.

Scenario analysis stage Cork

1. Issues and drivers 66 drivers
2. Plot issues 5 significant/uncertain drivers
3. Emerging axes ‘Attitude to climate science’/‘Economic vision’
4. PESTLE analysis 4 internally consistent, plausible exploratory

scenarios
5. Scenario selection 1 hybridised ‘5th scenario’
6. Detailed scenario 1 A4 page description of the preferred scenario;

images accompanying the description
7. Scenario backcast 12 action categories, giving rise in turn to 40 adap-

tation activities

Fig. 2. Drivers of change plotted on axes of significance and uncertainty.

Fig. 4. Outline of the four exploratory scenarios. Each scenario was developed in
detail, and a drafted single page description of the future circumstances that might
see each occur was circulated among stakeholders for comment and amendment.
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5.7. Scenario backcast

A further facilitated workshop was convened in order to con-
duct a backcasting exercise. At this event, stakeholders were asked
to describe the incremental actions under each PESTLE category
Fig. 3. Building new ‘axes of polarity’ from the mo

Please cite this article as: S. Gray, et al., Strengthening coastal ad
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that they saw as necessary in order for the desired future to
plausibly be realised (as indicated in Fig. 5).

A critical dependencies approach was taken to the facilitation
of the workshop, wherein stakeholders were asked to identify
each critical factor required in order to allow subsequent depen-
dent factors to be plausible (Fig. 5).
6. Discussion

The scenario analysis undertaken in Cork proved effective in
facilitating many aspects of the adaptation process, which ulti-
mately lead to the production of a tractable adaptation strategy.
However, some elements of scenario analysis were appreciably
more effective in achieving their stated aims than others. By re-
ferring back to the matrix of claimed benefits of scenario analysis
st significant and uncertain drivers of change.

aptation planning through scenario analysis: A beneficial but
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Fig. 5. A schematic illustrating the concept of critically dependent factors – those
required to be in place before the preferred scenario can be realised. This approach
was used to facilitate the backcasting exercise.
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in overcoming the barriers to adaptation, these limitations might
be more clearly illustrated.

Table 5 maps the scenario analysis onto the matrix, with each
number representing a stage of the analysis where a claimed
scenario benefit might most readily be harnessed in overcoming
an adaptation barrier. Discussion of the scenario analysis stages is
thus structured around their performance in overcoming these
barriers.
Table 5
Mapping scenario analysis method steps onto the matrix of claimed scenario benefits
analysis method at which the claimed benefit of scenario analysis was harnessed to mo

Please cite this article as: S. Gray, et al., Strengthening coastal ad
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6.1. Assessing risks and vulnerability to climate change, opportu-
nities and uncertainties

As Table 5 illustrates, the elements of scenario analysis offering
a strong potential to overcome barriers to adaptation were most
prominent during this phase of the adaptation process. The re-
lative clarity and illustrative power of the driver elicitation stage of
the analysis was well suited to enhancing stakeholders’ under-
standing of how the coastal system functions. Encouragingly, sta-
keholders had very little difficulty in identifying and characteris-
ing key drivers of change; with a number of expert stakeholders
who attended the driver elicitation workshop confirming that the
cause-effect relationships hypothesised by the group were scien-
tifically valid. Furthermore, feedback from participants highlighted
that a majority found this aspect of the process very useful in
promoting the sharing of knowledge, establishing trust and pro-
viding a clearer overall picture of how the coastal system might be
sustainably managed. These exchanges allowed a relatively fluid
exploration of how problems might emerge in the management of
each coastal system under climate change. Alternate hypotheses
were put forward and discussed in an open and constructive
manner, with little sign of common conflicts that can arise in
mixed stakeholder coastal management fora. The ease of facilita-
tion of the workshops, in conjunction with the relative simplicity
of post-workshop data analysis, made scenario analysis particu-
larly strong in overcoming barriers regarding system under-
standing and problem identification.

Where scenario analysis performed somewhat below expecta-
tion was with respect to overcoming barriers to the gathering and
and adaptation barriers. Each number represents a step in the IMCORE scenario
ve the adaptation process forward.

aptation planning through scenario analysis: A beneficial but
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using of information and re-definition of adaptation problems.
Steps one and two of the scenario analysis had gone some way
toward opening the minds of stakeholders to synthesising new
information and framing problems differently in light of the per-
spectives these insights offered them. However, as the analysis
moved into the selection of emerging axes and drafting of ex-
ploratory scenarios, a degree of confusion, and in some instances
even disengagement with the process, became evident among
stakeholders. Obvious ambiguities in the scenario method led
some to question the extent to which its outputs might be con-
sidered objective and scientifically replicable. This led to stake-
holders investing greater energy in debating the method under-
pinning the process than how adaptation could best be pursued.

6.2. Identifying adaptation options

Despite a clear willingness by all participants to share knowl-
edge and collaborate more readily to develop a fuller under-
standing of Cork Harbour as a coastal system in the context of
climate change, the pathways for integrated approaches to co-
deliver adaptation were less evident. While agreement was
forthcoming on the general nature of adaptation actions needed
(for all PESTLE categories), and to a lesser extent the types of ac-
tivity required to implement these actions, participants were more
reluctant to proffer a leading role. This is perhaps expected as the
process was a relatively new departure in terms of management
approach (integrated) and focus (adaptation), and participants
were unclear about the implications of taking on a lead respon-
sibility for the co-ordination of certain actions (e.g. a full cost-
benefit analysis; concerns regarding overstepping jurisdictional
boundaries and institutional roles). Furthermore, at the time of the
scenario process, national policy with regard to climate adaptation
was not yet formalised and would have been ambiguous to many
participants. Therefore, some concerns existed amongst partici-
pants that what was being undertaken at a local level might ul-
timately be inconsistent with national policy; and, despite being
viewed as a beneficial process with regard to capacity building,
awareness raising and information sharing, the process was un-
dermined by the policy and legislative vacuum in which it was
conducted. The uncertainty regarding national policy influenced
the allocation of responsibility for adaptation actions, with a clear
onus being placed on local government by all participants to lead
and deliver many of the activities identified within the PESTLE
analysis.

6.3. Assessing adaptation options

The backcasting exercise and associated timelines (2030 and
beyond) proved even more difficult for participants to navigate.
Participants demonstrated a stronger preference for identifying
actions necessary to bring about the desired future that were
achievable in the immediate to near future. The profiling (activ-
ities, roles and responsibilities) of longer term actions was
shackled by contemporary institutional, legal and economic con-
straints, and a hesitancy about the level of reform needed –

leading participants to relegate what should happen in preference
to actions that were more aligned with what was likely to happen.
The planning horizon used was also outside the typical planning
cycle used by participants. This is significant as the long planning
horizon means that there is no present day “worry” factor, which is
an important driver in management decisions [32], as well as a
pervasive perception that climate change has been exaggerated
[34]. This lack of a “worry” factor as well as the perception of
“exaggeration”, coupled to the uncertainty that accompanies
longer planning projections, perhaps contributed to this element
of the scenario process being less effective, and ultimately,
Please cite this article as: S. Gray, et al., Strengthening coastal ad
incomplete solution, Mar. Policy (2016), http://dx.doi.org/10.1016/j.m
resulting in a majority of those who had started out on the sce-
nario analysis becoming disengaged from it by its conclusion.

6.4. A critical examination of the role of scenarios in adaptation

Scenarios have been identified as playing role in improving the
degree of local adaptation through promoting a move from au-
tonomous (essentially reactive) to pre-emptive adaptation [27],
which may provide increased social and economic stability as well
as more cost-effective adaptation [15]. The work presented pre-
viously had identified from literature sources the constraints of the
adaptation process and potential benefits of the scenarios process
in overcoming these constraints. The suggestion of this linkage is
that scenario analysis becomes weaker at delivering the later
stages of the adaptation cycle (as demonstrated in Table 3). The
analysis undertaken at Cork concurs with this tail-off of the ben-
efits of scenario analysis at the later stages of the adaptation cycle.
However, in practise the tail-off of benefits was even greater at the
final stage of the adaptation cycle than might be theoretically
predicted (as in Table 5); suggesting additional barriers to the
adaptation process.

Experiences at Cork, and experiences of the authors in other
case studies within the IMCORE project, suggested that practi-
tioners were comfortable with scenario exercises as thought-ex-
periments. However, when the scenario approach narrows down
to the consideration of alternative adaptation measures in its final
stages, the operational implications of and trade-offs involved in
taking action typically brings participants back to earth with a jolt.
This interrupts the dialogue and parlance used freely up to that
point and institutional constraints start to increasingly suffocate
the process; in particular the mis-match between the long time-
scales employed in the development of scenarios underpinning
adaptation strategies and the relatively short timescales of in-
stitutional project planning and budget cycles. This suggests that
barriers for moving to pre-emptive adaptation are not necessarily
in the adaptation and scenario methodology alone, but also in the
particular institutional domain of the stakeholders involved in the
local adaption initiative. This conclusion is reinforced by other
work, for example [35] who in a study of adaptation pathways
concluded that it was the reorganisation of institutional structures
that were likely to lead to more sustainable trajectories. Maybe
this helps to explain the assessment of [5] that there is limited
application of futures and exploratory scenarios at local levels and
the necessity of pilot or demonstration projects, such as IMCORE,
to help promulgate uptake.

6.5. Promoting adaptation in the EU

The EU provides guidelines for development of adaptation stra-
tegies for Member States (SWD(2013) 134 final “Guidelines on de-
veloping adaptation strategies”). The process includes a number of
steps, including step 4 which is entitled “Choosing adaptation op-
tions” which is similar to the third and final stage of the adaptation
cycle (“assessing options”) used in the work presented here (see
Table 5). In step 4, the EU propose for prioritisation of adaptation
options, the use of weighted / scored multi-criteria such as cost-
benefit ratio, urgency with respect to existing threats, time–effec-
tiveness, etc.. However, to what extent such a technocratic process
would be able extend the institutionalised mind-set blockage ex-
perienced in the Cork case study and elsewhere remains unclear.

The EU identifies its support for adaptation to be aligned along
three lines: knowledge-base (e.g. databases and vulnerability as-
sessments); mainstreaming framework; and, funding instruments.
However, promotion of institutional sensitisation and strengthening
at the local-level where adaptation happens, does not emerge as a
priority. In fact the EU is no different to many international entities
aptation planning through scenario analysis: A beneficial but
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which promote adaptation through frameworks and technocratic
steps, but fails to identify the key role of institutional mind-set in the
delivery of adaptation at the local level.

Warnings of inappropriate, or maladaptation are apparent, even
in the EU. For example, [2] in a review of nine regional climate
change responses, including a coastal area in the UK, concluded that
the studied response strategies run the risk of reducing system re-
silience if not carefully conceived and implemented. The authors
further state that the “real challenge, therefore, is to make use of the
issues of climate change to find opportunities to transform social–
ecological systems into development pathways that may improve
human conditions”. Thus, although the work presented here has
shown how scenario analysis can strengthen the adaptation process,
it would appear that increased technocratic detail and eloquence
would not necessary lead to further enhancements, particularly at
the later stages, of the adaptation cycle. For the EU, the technocratic
adaptation framework forms a robust regional platform but for ef-
fective adaptation the quality of the process of subsidiarity to
Member States and then to local institutions will be a key factor in
positioning adaptation as a transformative opportunity rather than a
de facto technocratic response.
7. Conclusion

The use of scenario analysis has been claimed to form a crucial
factor in fostering coastal climate adaptation. Scenario analysis
offers the potential to overcome key barriers to adaptation pro-
gress, facilitating the envisioning of alternate plausible futures.
Across a number of case study sites, including that forming the
focus of this paper, we have found that scenario analysis does
indeed carry a number of useful benefits, particularly in the early
stages of an adaptation process. However, as an adaptation process
unfolds, the need to ultimately commit time, resources and poli-
tical capital to one or more courses of adaptation action means the
stakes are raised considerably. The driver for this longer-term pro-
active planning may be weak compared present day roles, re-
sponsibilities and competitive pressures.

Participants must therefore be entirely invested in the devel-
opment and use of future scenarios within the adaptation process
in order for progress to be made. If this critical suspension of
disbelief is lacking, an adaptation process can rapidly dissolve into
disputes surrounding the plausibility of scenarios, and tractable
progress on adaptation decision making will falter. This outcome
may be more likely in areas which are not party to such a data-
and capacity-rich environment as northern Europe and which are
used to more analytical approaches. For many lesser developed
countries, the challenge is more about introducing the concept and
approach of evidence-based planning into environmental gov-
ernance systems, than tribulations on the degree of technological
eloquence of adaptation approaches.
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