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Models of adaptation research

How should climate change adaptation research be per-

formed? Two principles are widely accepted and articu-

lated in current adaptation-related research programmes

such as the global Future Earth programme, the European

Horizon 2020 programme and the Dutch Knowledge for

Climate programme, just to name a few examples. The first

one is that adaptation research should be transdisciplinary

and solution-oriented (also called problem-oriented) in that

it aims at contributing to ‘‘real-world’’ problem solving

rather than purely advancing research in its own right

(Cash et al. 2003; Gibbons et al. 1994; Moss et al. 2013).

Achieving this aim entails co-designing and co-producing

research together with stakeholders (Swart et al. 2014). The

second principle is that adaptation research should be

interdisciplinary in that it integrates knowledge from a

range of natural and social science disciplines. And indeed,

a wide variety of methods are currently applied in adap-

tation research, including participatory, experimental,

decision analysis, behavioural analysis, institutional anal-

ysis and climate and impact simulation methods (Hinkel

and Bisaro 2014).

Less consensus can be found on how exactly those two

principles shall be put into practice. Regarding transdisci-

plinarity, there is a substantial literature that has proposed

various definitions and models for transdisciplinary

research, including ‘‘mode-2’’ knowledge production

(Gibbons et al. 1994), post-normal science (Funtowicz and

Ravetz 1993) and action research (Lewin 1946).

Regarding interdisciplinarity, there is hardly any dedi-

cated literature exploring how to realise the integration of

knowledge from diverse disciplines and beyond (Hinkel

2008). Nevertheless, there is a widespread model on how to

combine methods, often called top-down approach (Dessai

and Hulme 2004), which has dominated adaptation

research from its beginnings. Climate models are run to

produce climate scenarios, which are then downscaled and

results are put into various sectoral climate impact models,

sometimes followed by valuation methods to value pro-

jected climate impacts. Finally, the results may be fed into

macroeconomic models in order to estimate economy-wide

implication and/or decision analysis methods.

But is the top-down model the only meaningful model of

interdisciplinarity for climate adaptation? It certainly was a

meaningful model in the early days of climate change

research when the main question addressed was by how

much adaptation could offset climate impacts at an

aggregate level in order to prevent ‘‘dangerous anthro-

pogenic interference with the climate system’’, which is the

ultimate objective of the United Nations Framework Con-

vention on Climate Change (UNFCCC 1992, Article 2). In

recent years, adaptation has become a practical necessity,

and the field has progressed from focusing on questions

concerning climate impacts and costs and benefits of

adaptation at an international scale to a much wider array

of questions at all scales, related to, e.g., human perception,

institutional change, equity, development and barriers to
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adaptation (Meinke et al. 2009; Moss et al. 2013). Conse-

quently, the array of methods applied has expanded con-

siderably and particularly into the domain of social

sciences.

Today, it is probably fair to say that there is no canonical

model for integrating disciplines in climate change adap-

tation research. While there are still strong proponents of

the top-down model, there are also other strong voices

arguing for different, or additional, models of interdisci-

plinarity to address the evolving nature of questions related

to the development, implementation and evaluation of

adaptation options. An example of the former is the

European Commission’s EU Adaptation Strategy that

states that the main knowledge gaps relate to information

on damage and adaptation costs and benefits; regional- and

local-level analyses and risk assessments; tools to support

decision making; and to assess how effective the various

adaptation measures are (European Commission 2013).

Examples of the latter include those who argue that climate

information and adaptation cost/benefits are not a limit to

adaptation (Dessai et al. 2008; Eakin and Patt 2011), and

those who argue that research might not be needed at all or

only to a small extent, as adaptation is primarily a matter of

practice and social learning (van Aalst et al. 2008).

A diagnostic form of transdisciplinarity

This special issue suggests a novel model of interdisci-

plinarity, which we call a diagnostic model. This model

encompasses the aforementioned diversity of methods

(including impact and decision analysis), but compliments

this with a meta-level analysis of which combination of

methods is most salient to apply from the solution-oriented

perspective. From a research perspective, all methods

might be applicable, but from a solution-oriented per-

spective, one may prefer certain methods that, given time

and resource constraints, are most salient to advancing

adaptation on the ground. For example, reducing uncer-

tainties in impact projections may be less salient in a sit-

uation where adaptation is constrained by institutional

barriers. Instead, institutional analysis that may help to

remove barriers may be more salient in this situation.

Importantly, we do not intend to exclude any method a

priori nor do we believe that only one method is applicable

in a given situation. For any particular adaptation situation,

more than one method may be suitable, providing different,

complementary insights. Still, not all methods are equally

salient in all situations and our aim is to foster an inter-

disciplinary debate about this. Consequently, we see

‘‘adaptation science’’ not as a new discipline but rather as a

meta-science trying to understand which disciplinary,

interdisciplinary or transdisciplinary expertise to apply in a

given situation. We argue that this meta-level perspective

is as essential to solution-driven research as is the inclusion

of stakeholders. While the latter is emphasised throughout

the literature, the former has hardly received any attention

in the field of climate adaptation until now.

Medical science offers a useful analogy for what we

envisage here. Similar to adaptation, this science is char-

acterised through a diversity and complexity of problems

(i.e. diseases). It also applies a diversity of methods to

diagnose and treat diseases, and also has to grapple with

uncertainties, some of which are irreducible. Despite this,

the field has managed to build up a coherent approach to

diagnosing and treating diseases that flexibly draws upon a

wide range of diverse specialist expertise. This diagnostic

approach involves sequentially narrowing down the prob-

lem at hand through a series of diagnostic questions and

methods applied, whereby the next step addressed depends

on the results of the preceding ones. Diagnosis proceeds

along these lines until a sufficiently clear clinical pattern

has been established and medical treatment can start. This

is similar to what we envisage for solution-oriented

research. Steps of research are conducted iteratively until a

sufficiently clear understanding of the adaptation problem

emerges and practice can start.

The main challenge in realising this diagnostic model in

adaptation research is a lack of recognition of, and termi-

nology for, the great diversity of problems addressed under

the broad concept of adaptation. Adaptation is studied at all

scales and across sectors, regions, policy domains and

groups of people and encompasses such diverse problems

as climate-proofing capital investment, promoting collec-

tive action amongst resource users, main-streaming climate

resilience considerations into policy domains, planning

large-scale flood protection infrastructure and empowering

communities to mobilise their own resources to adjust to

increasing frequency of extreme weather events.

Despite this diversity of adaptation problems, a lot of

literature, including large parts of the reports of the Inter-

governmental Panel on Climate Change (IPCC), reads as if

adaptation was one single, narrowly defined type of prob-

lem. While the attention paid to adaptation grew consid-

erably in the IPCC assessment reports (e.g. from one

dedicated chapter in the Fourth Assessment Report to four

chapters in the Fifth Assessment Report), it is still mostly

addressed generically, with at most sectoral and regional

differences. Consequently, terminological development has

focused on finding categories, such as planned versus

reactive adaptation (Füssel 2007) or incremental versus

transformative adaptation (Kates et al. 2012; O’Brien

2012), that equally apply to all adaptation situations. While

there are certainly merits in these efforts, the downside is

that general categories impede the differentiated method-

ological debate necessary for bringing in the most relevant
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expertise for solving a given adaptation problem. Again

similarly to medical sciences, a huge body of knowledge

and specialised terminology has accumulated in many

adaptation-relevant fields and disciplines. Solution-ori-

ented research should strive to use this rich knowledge

base.

First steps towards such a diagnostic model of inter-

disciplinarity have already been taken by the literature that

distinguishes different types of barriers preventing adap-

tation (Moser et al. 2012; Moser and Ekstrom 2010). This

includes barriers that may arise from a lack of climate

information (Dessai et al. 2008), individual risk and

capacity perception (Grothmann and Patt 2005), legislative

and regulatory frameworks (Gupta et al. 2010), or con-

flicting values (Adger et al. 2009; Benzie 2014; Hughes

2013). Diagnosing the type of barrier present in a given

situation provides an entry point for bringing in specific

expertise required. To date, however, little attention has

been paid to understanding how and why barriers emerge

(Biesbroek et al. 2013; Eisenack et al. 2014), which is

exactly the point of departure of the diagnostic perspective

elaborated here.

The MEDIATION project and this special issue

This special issue reports on the results of the European-

funded MEDIATION project that developed and applyed a

diagnostic approach to a diverse set of case studies in

Europe. The aim was to systematically clarify in which

adaptation situation which methods may be used to provide

results that can support adaptation practice. Towards this

end, MEDIATION has developed (1) a more precise and

specific language for describing the various challenges

addressed and methods applied under the broad labels of

adaptation; and (2) a diagnostic adaptation framework

(DAF) that matches adaptation challenges to appropriate

methods for addressing them.

Following the diagnostic model of adaptation research

outlined above, the MEDIATION research design included

two nested streams of research. The first stream consisted

of a set of stakeholder-driven adaptation case studies

addressing a range of adaptation issues at regional, national

and sub-national levels. Each case addressed sequences of

questions that were identified iteratively together with

stakeholders. That is, a first question was formulated,

methods were selected, and results generated, and then,

based on these results, a new question was formulated.

At a regional level, Khabarov et al. (2014) assess forest

fire risk and adaptation options in three regions of Europe

by developing a stand-alone fire model (SFM) for pro-

jecting climate change impacts and adaptation options.

Slobbe et al. (2014) analyse future impacts of low-flow

events in the Rhine river basin and identify climate risks

and adaptation options with respect to salmon restoration

policy and shipping. For Scandinavia, Carter et al. (2014)

identify climate-related health risks for elderly people in

three Nordic countries by developing a vulnerability index

composed of exposure and adaptive capacity indicators.

Another five cases were carried out at national and sub-

national levels. Tainio et al. (2014) analyse climate change

impacts on butterfly habitat in Finland and apply a robust

decision-making method to choose between options for

conserving key butterfly species. Varela-Ortega et al.

(2014) analyse adaptation to climate change impacts on

water use and crop yields in the Spanish Guadiana river

basin, based on stakeholder preferences on different water

management options, including increasing storage capac-

ity, changing crop varieties and developing an insurance

system. Zhu et al. (2014) analyse climate change impacts

on wine production in Tuscany and the impact of different

adaptation options using an economic optimisation model.

Holman et al. (2014) analyse cross-sectoral impacts and

robust adaptation policy options, together with Scottish

stakeholders, using the CLIMSAVE (Climate Change

Integrated Assessment Methodology for Cross-Sectoral

Adaptation and Vulnerability in Europe; Harrison et al.

2015) platform, developed in a project implemented under

the same call as MEDIATION.

The second stream of research was meta-level research

about the research conducted in the case studies of the first

stream of research described above. On this meta-level,

data were recorded on the adaptation challenges addressed,

the approach applied and the results achieved as well as

empirical, theoretical and normative criteria applied for

selecting the questions and methods. Data were gathered

through a set of structured questionnaires completed by

each case study leader. This was supplemented with a

review of the adaptation literature and in-depth discussion

with case study researchers as well as amongst the whole

project team at biannual meetings. From these data, the

diagnostic adaptation framework (DAF) was developed as

described in Hinkel and Bisaro (2014).

Generally, this framework has helped researchers in the

MEDIATION project to better understand, communicate

and discuss the challenges addressed, methods applied and

results achieved in a range of adaptation case studies. The

framework also constitutes the basis of the recently pub-

lished guidance on methods for vulnerability, impacts and

adaptation by the Global Programme of Research on Cli-

mate Change Vulnerability, Impacts and Adaptation

(PROVIA 2013).

The two final papers of this special issue evaluate and

synthesise the overall results achieved. Werners et al.

(2014) test the resulting diagnostic framework by com-

paring the research methods it suggests with methods
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actually applied in the Dutch Delta Programme. Finally,

Bisaro et al. (2015) synthesises findings across all case

studies in terms of the strengths and weaknesses of indi-

vidual methods applied, as well as patterns of sequences of

methods observed.
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