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Abstract

In the context of strong evidence on mounting climate-related risks and impacts across the globe,
the need for ‘transformational change’ in climate risk management and adaptation responses has
been brought forward as an important element to achieve the Paris ambitions. In the past decade,
the concept has experienced increasing popularity in policy debates and academic discussions but
has seen heterogeneous applications and little practical insight. The paper aims to identify relevant
perspectives on transformative approaches and transformational change in the context of climate
risk management and adaptation to propose an actionable definition for practical application.
Using a systematic search and review approach, we review different perspectives across policy and
scientific publications, focusing on work published in the past decade and identify common
features of what transformational change in the context of climate risk management and
adaptation may involve. We show that different perspectives on transformational change in the
context of climate risk management and adaptation persist, but certain areas of convergence are
discernible. This includes understanding transformational change as part of a spectrum that begins
with incremental change; involves climate risk management and adaptation measures focusing on
deep-rooted, system-level change and tends to aim at enabling more just and sustainable futures;
often oriented towards the long-term, in anticipation of future climate-related developments. In
addition, we identify an ‘operationalisation gap’ in terms of translating transformational change
ambitions into concrete transformative measures that can be replicated in practice.

1. Introduction

Accelerating climate change and first evidence of
adaptation limits, along with rising compound risk,
call a sole reliance on conventional approaches for
addressing climate-related risks into question (Dow
et al 2013, Colloff et al 2017, IPCC 2018b, 2019) and
create new challenges across all sectors (Nalau and
Handmer 2015). While climate risk management and
adaptation approaches have become widely accepted
as indispensable for managing current observed and
future expected negative impacts of climate change
(Tesfaye and Seifu 2016, Magesa and Pauline 2019),
projected vulnerabilities and risks are increasingly
becoming so profound that standard approaches may
no longer suffice (Kates et al 2012, Park et al 2012,
Klein et al 2017). Calls for transformative approaches
to climate risk management and adaptation, includ-
ing for relevant epistemic approaches (David Tabara
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et al 2019) that facilitate ‘radical and fundamental
change’ (Feola 2015) for the better (Mustelin and
Handmer 2013) are increasingly voiced as the number
of disasters associated with climate change increases
(Klein et al 2014, Nalau and Handmer 2015, Mechler
and Schinko 2016, Panda 2018, Thomalla et al 2018,
Roberts and Pelling 2019).

Particularly in environmental and development
policy and science arenas, the need for a shift towards
‘transformative approaches’ to climate risk man-
agement and adaptation to prevent disasters and
enable sustainable development pathways is receiving
increasing attention (Feola 2015, Godfrey-Wood and
Naess 2016), albeit less so still than the parallel mitiga-
tion and socio-technical transitions literature. Spear-
headed by the Intergovernmental Panel on Climate
Change (IPCC), which in several reports referred to
the need for transformational adaptation—among
others in the Special Report on Managing the Risks
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of Extreme Events and Disasters to Advance Climate
Change Adaptation in 2012 (IPCC 2012), in the Fifth
Assessment Report in 2014 (IPCC 2014) and most
recently, in 2018 in the Special Report on Global
Warming of 1.5 °C (IPCC 2018b) and the Special
Report on the Ocean and Cryosphere in a Changing
Climate (IPCC 2019), academic and policy debates
have picked up on the concept over the past dec-
ade, often presenting transformational change in cli-
mate risk management and adaptation as an inher-
ently positive shift (O’Brien 2012, Abeling et al 2018)
that harbours ‘the solution to environmental change’
(O’Brien 2013, p 670), a ‘promise of “hail” and suc-
cess towards climate change resilience’ (Troger 2016,
p 353).

This increasing attention offers opportunities for
advancing towards a cogent and actionable concep-
tualisation of ‘transformative’ approaches to climate
risk management and adaptation and the change pro-
cesses entailed therein, but has also resulted in an
array of interpretations across the body of research
(O’Brien 2013, Feola 2015, Nalau and Handmer 2015,
Godfrey-Wood and Naess 2016, Few et al 2017). A
heterogeneous conceptualisation of the term, how-
ever, may hamper its potential to unlock deep change
towards comprehensive climate risk management and
adaptation that addresses the root causes of risks and
enables sustainable futures (Mechler et al 2014, Few
et al 2017). In addition, objectives and characterist-
ics of such approaches in the climate risk manage-
ment and adaptation literature rarely feature clear
quantitative goals unlike in the parallel mitigation and
socio-technical transitions literature (e.g. net zero tar-
gets for mitigation), further motivating our research
interest in this area.

In this paper, we chart the use of transformat-
ive approaches and similar concepts in the context
of climate change adaptation and risk management
across the literature, focusing on work published in
the decade since the publication of the Fourth IPCC
Assessment Report in 2007, which called for a step-
change in adaptation efforts (IPCC 2007). In line
with Vermeulen et al (2018), this article uses ‘trans-
formative’ when describing the change process (e.g.
transformative climate risk management and adapt-
ation) and ‘transformational’ when referring to the
outcome of the change process itself (e.g. transform-
ational change) for reasons of clarity, but traces both
across the literature.

Our focus on climate risk management and
adaptation implies that our main research interest
lies with deliberate transformational change processes
(Mechler et al 2014, Feola 2015, Colloff et al 2017, Few
etal 2017, Fazey et al 2017) for building development-
centred resilience and sustainable futures (Keating
et al 2017), although we acknowledge that trans-
formative progress towards resilient and sustainable
futures may in some instances be achieved by chance
(O’Brien 2013). Using a systematic literature review
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approach based on a search and review, we trace
the development of the concept and identify specific
features with a view to bridge existing approaches
towards an actionable conceptualisation of trans-
formational change in the context of climate change
adaptation and risk management that relates the dif-
ferent conceptions. We argue that such bridging work
offers novel insights and encourages a shift in climate
risk management and adaptation more commensur-
ate to the scale of action needed in a world headed for
1.5 °C and more global warming (see IPCC 2018b).

2. Methodological approach

We performed a systematic search and review of sci-
entific scholarship (Grant and Booth 2009, Ford et al
2011) on transformational change and similar con-
cepts in the context of climate change adaptation and
risk management. A systematic search and review dif-
fers from a literature review in that it involves a more
rigorous and transparent review, where documents
are selected according to systematic and explicit cri-
teria that are fully reported (Ford et al 2011). As its
aim, it seeks to map out existing literature with view
to identifying commonalities and gaps that may need
to be addressed in further research (Grant and Booth
2009).

We reviewed literature published in the decade
since the publication of the Fourth IPCC Assessment
Report (i.e. 2008-2019), expanded with a hand search
of publications from select agenda-setting interna-
tional organisations published in the same time-
frame!. The searches were performed between 16
August and 20 September 2019 and calibrated on 16
October 2019%.

We opted to use the Thomson Reuters (formerly
ISI) Web of Science Core Collection (SCI™ Expanded,
SSCI®, ESCI, BKCI-S®, BKCI-SSH") and Elsevier’s
Scopus bibliographic databases to compile a bib-
liography of relevant literature for their wealth of
articles from the environmental and social sciences
(Landauer et al 2015, Jurgilevich et al 2017). To
capture relevant literature from these databases,
we narrowed our search to the following discip-
lines: Environmental Sciences, Environmental Stud-
ies, Development Studies, Urban Studies, Econom-
ics, International Relations, Political Science, Public
Administration, Social Sciences (other topics/inter-
disciplinary), Sociology and multidisciplinary Sci-
ences (Web of Science), as well as Environmental Sci-
ence, Social Sciences, Earth and Planetary Sciences

1 N.b. Unlike scientific literature, which is collected in centralised
databases on which automated searches can be performed, grey lit-
erature cannot be retrieved in the same replicable manner. The grey
literature featured in this review thus only reflects a proxy snapshot.
2 Articles published after this date are not reflected in this review,
the dataset for 2019 thus is necessarily incomplete.
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and Economics, Econometrics and Finance and Mul-
tidisciplinary (Scopus)’.. For analytical consistency
and given the difficulties in including non-English
speaking publications, only articles published in Eng-
lish were considered. We do, however, not argue
that the two databases capture all published literat-
ure on transformational change and similar concepts
in the context of climate change adaptation and risk
management and acknowledge the limitations inher-
ent to a keyword-based search in that certain art-
icles or contributions—especially those only access-
ible through other databases—may not be captured,
despite relevant.

We used a snowballing approach to develop the
below search strings® (table 1) that we then used to
identify relevant literature from the two bibliographic
databases. Boolean and proximity operators were
used to identify articles that employed the concep-
tual search term transform™ (or synonyms from the
search core) within 30 words of the subject marker”,
thereby already excluding articles that use the con-
ceptual search terms in another context. The aster-
isk (*) was placed as a wildcard to include different
iterations of the search terms as used in the literature.
Each search was carried out using one of the below
search strings in title, abstract and keywords. For each
string, we recorded the number of publications on
the respective bibliographic database and retrieved
the available bibliometric information, which we fed
into an Excel 2019 template (Microsoft, Redmond,
WA, USA) and into the Mendeley reference manager
(Elsevier, London, UK).

For identifying relevant publications from inter-
national organisations published between 2008 and
2019, we performed a hand-search of the web-
repositories of the following organisations, which we
identified for their agenda-setting role®: IPCC United
Nations Environment Programme (UNEP), United
Nations Framework Convention on Climate Change
(UNFCCC), United Nations Office for Disaster Risk
Reduction (UNDRR), the Organisation for Economic
Co-operation and Development (OECD), the Global
Commission on Adaptation and the World Bank.
Where needed due to the high number of publica-
tions listed in a repository (>15) and possible, the
above search-strings were applied, otherwise simpli-
fied search strings were used to support the manual
repository search (see table 2). For each web repos-
itory, we then recorded the number of publications

3 Discipline tags differ across databases platforms; the disciplines
listed here were selected both for their topical relevance and their
Cross-repository synonymity

4 Discussions with experts from the Zurich Flood Resilience Alli-
ance supported the identification of the search strings.

> The number of words was chosen based on the mean sentence
length of academic articles published in English, which ranges
between 25 and 30 words per sentence (Moore 2011).

6 Discussions with experts from the Zurich Flood Resilience Alli-
ance supported the identification of these organisations.
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and retrieved the available bibliometric information,
which we then also fed into the Excel 2019 tem-
plate (Microsoft, Redmond, WA, USA) and into the
Mendeley reference manager (Elsevier, London, UK).

Search results were subsequently narrowed down
through a check for duplicates and a manual screen-
ing of article titles and abstracts, excluding public-
ations that (a) were not actually targeting climate
change adaptation or climate risk management as a
topic and/or (b) employed the search-terms in an
unrelated context (e.g. transform high seas manage-
ment to build climate resilience in marine seafood
supply). Where we were uncertain about the eli-
gibility of an article based on its title and abstract,
the decision for inclusion was made on a full-text
screening.

All remaining articles were then hand-screened
for relevance using expert judgement, with articles
that (a) explicitly employ transformation and in the
context of climate change adaptation and risk man-
agement (see above search strings) and (b) propose
an explicit and/or implicit definition and/or specific
attributes of ‘transformative adaptation’ or similar
concepts and/or (c) outline transformational change
in the context of climate change adaptation and risk
management included for in-depth full-text review.
See figure 1 for the search process, as well as the cri-
teria for inclusion (a) explicit use of ‘transformat-
ive adaptation’” or similar concepts as per the above
search strings AND (b) definition/attributes of ‘trans-
formative adaptation’ or similar concepts as per the
above search strings AND/OR (c) exemplary meas-
ures/processes of outlined), based on a hermeneutic
approach.

To structure the review, we inductively coded
the literature with descriptors, including if it pro-
poses (a) a definition and/or (b) specific features as
part of the definition; (c) distinguishes transforma-
tional and incremental change in the context of cli-
mate change adaptation and risk management; and
(d) outlines exemplary measures and processes. The
underlying dataset also includes the following bib-
liographic information: Year and location (country,
municipality, city where applicable) of the literature;
short description (abstract) and source of publica-
tion.

In the following, the dataset was expanded with
the results from a qualitative analysis of the selec-
ted literature, during which we extracted descriptive
themes until saturation (Saunders et al 2018). Dur-
ing this step, we read and manually coded the pub-
lications that provide the basis for the review several
times to identify emergent themes and commonal-
ities. We then categorised the themes into concep-
tual groups to subsequently derive specific attributes
of transformational change in the context of climate
change adaptation and risk management. As part of
this step, we also discerned several conceptual strands
within the reviewed literature.
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Table 1. Systematic literature review: search strings and results—Web of Science and Scopus.

Search strings—Web of

Time period  Science Results Search strings—Scopus Results

1 2008-2019 TOPIC: (((transform™ OR 63 TITLE-ABS-KEY 107
radical OR fundamental) ((transform™ OR radical OR
NEAR/30 ‘climate change fundamental) W/30 ‘climate
adaptation’)) change adaptation’)

2 2008-2019  TOPIC: (((transform* OR 48 TITLE-ABS-KEY 75
radical OR fundamental) ((transform™ OR radical OR
NEAR/30 ‘adapt™ to climate fundamental) W/30 ‘adapt™
change’)) to climate change’)

3 2008-2019 TOPIC: (((transform™ 3 TITLE-ABS-KEY 9
OR radical OR funda- ((transform™ OR radical OR
mental) NEAR/30 ‘adapt™ fundamental) W/30 ‘adapt™
to environment™ change’)) to environment™ change’)

4 2008-2019 TOPIC: (((transform™ OR 8 TITLE-ABS-KEY 22
radical OR fundamental) ((transform™ OR radical OR
NEAR/30 ‘respon™ to fundamental) W/30 ‘respon™
environment” change’)) to environment™ change’)

5 2008-2019  TOPIC: (((transform® OR 39 TITLE-ABS-KEY 75
radical OR fundamental) ((transform™ OR radical OR
NEAR/30 ‘respon™ to climate fundamental) W/30 ‘respon™
change’)) to climate change’)

6 2008-2019 TOPIC: (((transform™ OR 2 TITLE-ABS-KEY 4
radical OR fundamental) ((transform™ OR radical OR
NEAR/30 ‘climate risk man- fundamental) W/30 ‘climate
agement’)) risk management’)

7 2008-2019 TOPIC: (((transform™ OR 8 TITLE-ABS-KEY 14
radical OR fundamental) ((transform™ OR radical OR
NEAR/30 ‘disaster risk man- fundamental) W/30 ‘disaster
agement’)) risk management’)

8  2008-2019  TOPIC: (((transform* OR 6 TITLE-ABS-KEY 9
radical OR fundamental) ((transform™ OR radical OR
NEAR/30 ‘disaster resili- fundamental) W/30 ‘disaster
ence’)) resilience’)

9 2008-2019 TOPIC: (((transform™ OR 10 TITLE-ABS-KEY 15
radical OR fundamental) ((transform™ OR radical OR
NEAR/30 ‘climate resili- fundamental) W/30 ‘climate
ence’)) resilience’)

10 2008-2019 TOPIC: (((transform™ OR 18 TITLE-ABS-KEY 46

radical OR fundamental)
NEAR/30 ‘disaster risk
reduction’))

Total Web of Science

205 (191 without Total Scopus
in-database
duplicates)

((transform™ OR radical OR

fundamental) W/30 ‘disaster

risk reduction’)

376 (348 without
in-database
duplicates)

3. Systematic search results—bibliometric
analysis

The application of the nine search strings to the
Web of Science Core Collection and to the Scopus
bibliographic databases resulted in a total of 581 pub-
lications for the time period (2008-2019) (figure 2),
which feature the search strings in either their title,
their abstract or their keywords. An additional 15 art-
icles were retrieved through a hand-search of the web-
repositories of selected international organisations
(table 2). After duplicates were removed, a total of 389
articles remained (figure 3), further narrowed down
to 218 after a manual screening of article titles and
abstracts and to 101 following a full-text screening

for eligibility. The 92 articles that passed the full-text
screening were then reviewed and coded in line with
the approach presented above.

Figures 2(a)—(c) illustrate the distribution of
reviewed records by year of publication. Overall, the
number of records has increased consistently over the
time period reviewed in this article, with a majority
published in the year 2014 or later. The publication
of the 2012 IPCC Special Report ‘Managing the Risks
of Extreme Events and Disasters to Advance Climate
Change Adaptation’, which highlighted that effect-
ive climate risk management and adaptation will
increasingly require ‘transformation or fundamental
change’ (IPCC 2012, p 1) and the first international
research conference specifically on transformation in
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Table 2. Grey literature search and results—web repositories of selected international organisations.

Relevant
Organisation/repository Time period Search strategy results
IPCC: Reports Reposit- 2008-2019 Hand-search of all listed 5
ory 7 reports
UNEP: Knowledge 2008-2019 Hand-search of all access- 0
Repository * ible publications retrieved
with the search string ‘cli-
mate change adaptation’
UNFCCC—Documents 2008-2019 Hand-search of all access- 1
and Decisions Reposit- ible publications retrieved
ory’ with the search strings
‘transform™ adaptation),
‘transform™ risk manage-
ment’ and ‘transforma-
tion’
UNDRR: Global Assess- 2008-2019 Hand-search of all listed 2
ment Reports'’ reports
OECD: Publications on 2008-2019 Hand-search of all listed 3
climate change' publications
World Bank: Research 2008-2019 Hand-search of all access- 4
and Publications' ible reports and working
papers retrieved with the
search string ‘transform™
adaptation), ‘transform™
risk management’ and
‘transformation’
5
s Records identified through Additional records identified
b= database searches: n = 581 through other sources: n= 15
=
Q
s

Automated
Screening

Records after duplicates removed: n= 389 \

| !
i Records excluded by title and |
I |

Eligible records after title and abstract: n= 171

abstract screening: n = 218 A ]

2
E l __________________________________
B ! !
o 1 Full-text articles excluded, i
: with reasons: n= 117 !
Eligible records after full-text screening for i Reasons for exclusion: !
eligibility: n = 101 ' - no explicit use of i
: ‘transformative i
i adaptation’ or similar !
= i concepts AND :
2 ' - no definition/ attributes of
§ : ‘transformative :
& Records included in in-depth full- e on i
= text review: n = 92 ' - no exemplary measures/ i
A ! processes outlined i
. 1

Figure 1. Literature selection process, adapted from the preferred reporting items for systematic reviews and meta-analyses
(PRISMA) flow diagram. Note: Adapted by permission from BMJ Publishing Group Limited. [The PRISMA Statement for
Reporting Systematic Reviews and Meta-Analyses of Studies That Evaluate Healthcare Interventions: Explanation and
Elaboration, Liberati et al (2009).
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Figure 2. (a) Distribution of total number of search results from Web of Science (WoS) and Scopus by year. (b) Distribution of
total search results from WoS and Scopus and grey literature by year, duplicates removed. (c) Distribution of reviewed search
results from WoS and Scopus and grey literature by year.

Social Sciences
(Scopus) = 195
Economics,
Econometrics and
Finance (Scopus) =24
Economics (WoS) = 12

Social Sciences,
Development Studies,
International Relations,
Urban Studies, Political

Science, Public

Administration,

Sociology:
MOS)=83"  Transormative/
Transformational

Earth and Planetary
Science (Scopus) = 375

Environmental Science &
Environmental Studies
(WoS) = 200

Figure 3. Distribution of the total number of search results
from Web of Science (WoS) and Scopus across disciplines.
Note: Petal size illustrates representation of disciplines
searched on WoS and Scopus. Discipline tags differ across
databases platforms and one article may have several
discipline tags.

a changing climate hosted by the University of Oslo
and co-sponsored by the IPCC in 2013 parallel the
mounting interest in the topic (University of Oslo
2013).

Figure 3 shows that most of the assessments
were from the field of environmental science, fol-
lowed by the social sciences as another recurring
field. Records from economics and multidisciplin-
ary assessments were substantially less represented.
Within our honed list of disciplines the by far most
popular search terms were ((transform* OR radical
OR fundamental) W/30 ‘climate change adaptation’)

with a total of 170 hits across the two databases, fol-
lowed by ((transform™ OR radical OR fundamental)
W/30 ‘adapt® to climate change’ with 123 hits and
((transform™ OR radical OR fundamental) W/30
‘respon* to environment® change’) with 114 hits.
Search strings that linked the adjectives transform*
or radical or fundamental with climate or disaster

CCA, DRR, DRM . . . . .
&Resilence Mulidscpinafy risk management, disaster risk reduction or resi-
Multdisciplinary lience were much less represented (see table 1).
Environmental Science & (Wos)=11

The lower representation of articles from the dis-
aster risk management/reduction and resilience fields
compared with climate change adaptation literature
coincides with the attention given to transformat-
ive approaches within the respective field’s agenda-
setting publications at the international level: while
the IPCC since 2012 has paid increasing attention to
the need and potential to link transformation with cli-
mate change adaptation, the 2015 and 2019 UNDRR
Global Assessment Reports on Disaster Risk Reduc-
tion do not feature similar articulations.

3.1. Systematic search results—qualitative analysis
In this systematic review, we aimed at reviewing the
diverse perspectives on transformative approaches
and transformational change in the context of cli-
mate change adaptation and risk management across
scientific and selected grey literature with view to
discerning key attributes that help to better relate its
different conceptions in a way that lends itself to con-
sideration for in climate risk management projects,
plans and policies.

6
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Table 3. Descriptive and analytical themes and relative
importance in terms of number of papers.

Descriptive themes Analytical themes
33 Anticipatory/long-term
view
19 Innovative
29 Novel
20 Planned/directed/deliberate/strategic
16 Co-generation/co-
production
19 Empowerment of mar-
ginalised, vulnerable
groups
14 Reconfiguration of
social networks and
patterns of interaction
42 Inclusive, participatory Intervention
processes design
12 New institutional

arrangements and reg-
ulatory frameworks

49 Shifts in power rela-
tions/governance struc-
tures
40 Learning and reflexive
capa(:l.ty oriented Learning Process
5 Experimental
10 Positive, normative
futures
30 Equitable, just futures  Change objective
18 Sustainable futures
50 Large-scale, funda-
mental, deep-rooted
38 Paradigm shifts
(changes in behaviour,
values, priorities, and
norms)
52 System-wide Change focus
47 Addresses underlying

vulnerabilities and root
causes of risk

For this, we extracted descriptive and analytical
themes until saturation across the reviewed literature
(Saunders et al 2018)—distinct features of transform-
ative adaptation and similar concepts, which differ in
relative importance, i.e. ratio of publications refer-
ring to a theme. In table 3, the descriptive and ana-
lytical themes established across the reviewed liter-
ature are depicted. Some of the themes stand out as
comparatively more important than others, based on
the number of references across the reviewed literat-
ure. In a next step, we moved to extracting conceptual
strands (‘perspectives’) across the reviewed literature,
as depicted in table 4. Many of the themes we iden-
tified are shared across the conceptual strands, with
deep-rooted, fundamental change towards change of
the system rather than change within the system
stressed particularly often (see e.g. Park er al 2012,
Armitage et al 2017, IPCC 2019).

T M Deubelli and R Mechler

At its core, ‘transformation’” and ‘transformative’
approaches to climate risk management and adapta-
tion are understood to be about change but not con-
gruent with change. Across the reviewed literature,
authors share the view that in one way or another,
transformation entails qualitative shifts towards a
more resilient state (see e.g. Folke et al 2010, Pelling
2011, IPCC 2014, Pokrant 2016) and a more desir-
able future (see e.g. O’Brien 2012, Jakku et al 2016,
Abeling et al 2018). Often, the change resulting from
transformative approaches is perceived as inherently
positive across much of the literature, and named key
for achieving sustainable futures, along with prosper-
ity and equity goals (see e.g. Folke et al 2010, Pelling
2011, Faldi and Macchi 2017, Bosomworth 2018).
Some publications, however, are less prescriptive and
do not go so far as to argue that positive outcomes are
necessary for change to identify as transformational.
Instead, this second strand acknowledges that poten-
tially non-desirable directions or maladaptation may
qualify as transformational change, too (see e.g. Mar-
shall et al 2012, O’Brien 2012, Troger 2016, Blythe et
al 2018) and caution of the inherent uncertainties of
change efforts (see e.g. Manuel-Navarrete and Pelling
2015).

Papers widely agree that transformative
approaches in the context of adaptation and climate
risk management can take place at systems of ‘any
level, from the individual through to the collective,
industry or region’ (Park et al 2012, p 199), as well
as across multiple dimensions and contexts (see e.g.
O’Brien 2012, Feola 2015). Examples of loci and set-
tings where transformational change may occur may
entail a whole society or functionally more delimited
systems (see e.g. Feola 2015), and include governance
regimes and power structures, group and network
dynamics, ecological, agricultural, economic and
social systems, livelihood schemes, as well as devel-
opment paradigms, values and worldviews (O’Brien
2012). As a common denominator, these loci and set-
tings share characterisations as complex, multi-tiered
and dynamic, requiring change processes at scale (see
e.g. Kates et al 2012, Feola 2015), although some
papers, such as Nalau and Handmer (2015, p 355)
caution ‘for a careful consideration of what exactly
needs to be changed and how”

In most papers, transformational change tends
to be describe the depth of change (see e.g. Pelling
et al 2015): large-scale, profound and deep-rooted
(see e.g. Kates et al 2012, O’Brien 2012, IPCC 2014,
Feola 2015, Nalau and Handmer 2015) changes that
‘fundamentally alter the entire system’ (Fedele et al
2019, p 116) in question and result in ‘changes that
affect the socio, cultural, political and structural con-
ditions’ (Fazey and Carmen et al 2018, p 37). Charged
with reviewing and assessing the relevant literature,
the IPCC (2018a, p 542) confirms this understand-
ing with its definition of transformative adaptation as
‘adaptation that changes the fundamental attributes
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Table 4. Perspectives on transformational change in the context of adaptation and climate risk management (examples).

Framing

Examples

Qualitative

‘Transformative adaptation: adaptation that involves transforming toward more sustainable and just

change futures by addressing the structures of development and overarching political-economy regimes that
maintain our currently unsustainable and inequitable trajectories.” (Bosomworth 2018)

System ‘Adaptation that changes the fundamental attributes of a social-ecological system in anticipation of cli-

change mate change and ... characterised by system-wide change or changes across more than one system, by
a focus on the future and long-term change, or by a direct questioning of the effectiveness of existing
systems, social injustices and power imbalances. (IPCC 2019, p 678)

Profound, ‘At least three classes of adaptations that we describe as transformational: those that are adopted at a

large-scale much larger scale or intensity, those that are truly new to a particular region or resource system, and

change those that transform places and shift locations’ (Kates et al 2012, p 7156)

Spectrum ““Transformative adaptation” as the more radical end of a spectrum of change that begins with incre-

of change mental adaptation (...) and extends through systems adaptation (...), mapped against an increasing
degree of climate change.’ (Rickards and Howden 2012, p 242) “Transformation, by definition, tran-
scends incremental adaptation and requires new and novel interactions between the social and ecolo-
gical subsystems.” (Joyce et al 2013, p 522)

Focus on

root causes

Governance
change

Development
pathways

Paradigm
change
Resilience

‘Transformative adaptation emphasizes a need to shift our foci from proximate causes of vulnerabilit-
ies, risks, inequalities and unsustainability to their structural, sociopolitical root drivers’ (Bosomworth
2018)

‘Adaptation as transformation is composed of adaptive acts that consciously target reform in or
replacement of the dominant political-cultural regime as primary or secondary goals’ (Pelling 2011,
p69)

‘Fundamental change ... to shift existing systems (and their component structures, institutions and
actor positions) onto alternative development pathways, even before the limits of existing adaptation
choices are met’ (Pelling et al 2015, p 114)

‘Transformation: A change in the fundamental attributes of a system, often based on altered paradigms,
goals or values. (Bartlett and Satterthwaite 2016, p 18)

‘Resilience—when understood as concept to deal with changes in a transformative way towards a new

as trans-
formation

(future) status of the system—includes as core building stone its resourcefulness, including the capa-
city to learn and to progress’ (Abeling et al 2018, p 464) ‘... adaptive and transformative capacity as

elements of resilience. The distinction between adaptation and transformation depends on the degree
of change, with transformation becoming clearer when the system is fundamentally changed or dis-
mantled to create a new system’ (Manyena et al 2019, p 6)

Novel and
innovative
adaptation

“Three levels of adaptation: (1) incremental—moderate changes are made to existing actions and beha-
viours; (2) systemic—changes are made at the system or structural level; (3) transformational—large
scale, novel responses create a fundamentally new system or process’ (Dowd et al 2014, p 558)

of a socioecological system in anticipation of climate
change and its impact’.

Often, transformational change is listed at the
higher end of a change aspect (see figure 4) that entails
various phases along a continuum from incremental
to transformational (see e.g. Rickards and Howden
2012, Jakku et al 2016, Termeer et al 2017), where the
two ‘opposing’ ends of the spectrum can be differen-
tiated by the ratio between continuity and change. For
transformative approaches, the ratio between ratio
between continuity and change would be low: ‘more
of the system is changed than continued as is’ (Rick-
ards and Howden 2012, p 242), while incremental
approaches as the opposing end of the change spec-
trum would focus on maintaining a system’s essence,
thus at the system level less is changed than is kept
as it was and only small changes to existing prac-
tices are performed (see e.g. IPCC 2012, 2018a, Park
et al 2012, Rickards and Howden 2012, Lauer and
Eguavoen 2016, Young and Essex 2019).

Incremental change in such a dichotomy (see
figure 4) thus would take place within the existing
structures and objectives of a system as ‘homeostatic

change’ that enables a system to ‘keep its identity
while adjusting to changes within its environment’
(Manuel-Navarrete and Pelling 2015, p 560), whereas
transformational change entails profound changes
of the system, challenging its status quo (see e.g.
Park et al 2012, Armitage et al 2017). Yet, given
the often vastly different loci of change, the level of
change that may qualify as ‘transformational’ nev-
ertheless remains relative and contextual (see e.g.
Rickards and Howden 2012, Termeer et al 2017).
Some go so far as to caution that there is a need to
go beyond the incremental-transformational change
dichotomy (see e.g. Termeer et al 2017), as ‘in
some cases, incremental adaptation can accrue to
result in transformative adaptation’ (IPCC 2018a,
p 542).

Building on the notion of system change as a
key characteristic of transformative adaptation and
risk management, many authors underpin that trans-
formative approaches would go beyond addressing
the proximate causes risk by addressing the underly-
ing, social, cultural and economic root causes of risk
(see e.g. Pelling 2011, O’Brien 2012, Tschakert et al
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Figure 4. Examples of the change spectrum from incremental to transformational. Note: On the left: Reproduced with permission
from Rickards and Howden (2012): Levels of adaptation in relation to benefits from adaptation actions and degree of climate
change; adapted by authors. On the right: Authors 2020: Incremental-transformational change dichotomy.

2013, Bahadur and Tanner 2014, Pelling et al 2015,
Bosomworth 2018), taking the work into the social
development sphere. Several authors qualify those
adaptive measures as transformational that shift sys-
tems onto alternative development pathways towards
socially just, equitable and sustainable development;
even before existing adaptation options have been
fully exhausted (see e.g. Bahadur and Tanner 2014,
Pelling et al 2015).

Many papers refer to agency and power rela-
tions and explicitly note challenging and overstep-
ping authorities and hierarchies towards a change
in governance regimes, institutional arrangements,
community dynamics and power structures, as
appurtenant to transformative adaptation and risk
management (see e.g. Bahadur and Tanner 2014,
IPCC 2014, 2018b, Feola 2015, Manuel-Navarrete
and Pelling 2015, Campos et al 2016, Fazey et al
2018, Magesa and Pauline 2019). This framing of
transformational change as somewhat ‘rebellious’ is
also ascertainable in several papers that note trans-
formative approaches as challenging existing norms,
values and world-views, resulting in a fundamental
paradigm change process away from the status quo
(see e.g. Pelling 2011, O’Brien 2012, O’Neill and
Handmer 2012, Bartlett and Satterthwaite 2016,
Magesa and Pauline 2019). However, some papers
differentiate between transformative climate risk
management and adaptation as a functionally or spa-
tially more narrow change process and ‘societal trans-
formation” as one that encompasses radical societal
redesign (see e.g. O’Brien and Barnett 2013, Feola
2015).

On the other hand, several publications approach
the role of agency through a focus on capacity and
social learning as drivers of transformational change
(see e.g. Marshall ef al 2012, Aall et al 2015, Many-
ena et al 2019, Morchain et al 2019, Mummery and
Mummery 2019). Several stress long-term ‘triple-
loop’ learning processes that involve ‘people, institu-
tions and policies, and discourses’ (Aall et al 2015,
p 405) with view to enabling fundamental change in
the status quo (see e.g. O’Neill and Handmer 2012,

Govind et al 2018, Manyena et al 2019, UNDRR 2019)
as a key feature of transformative approaches. Matyas
and Pelling (2015, p 12) add that in addition to beha-
viour changes linked to learning, learning ‘can be
about excising unwanted dimensions, processes or
attributes’.

Several papers also include novelty and innov-
ation as a differentiator between incremental and
transformative approaches (see e.g. Kates et al 2012,
Park et al 2012, O’Brien et al 2013, Dowd et al
2014, Abeling et al 2018). Innovations and novel
approaches can range from practical innovations such
as innovative or new technological and management
approaches to addressing risk and resilience chal-
lenges (see e.g. Gillard et al 2016), to political innov-
ation, for example in the form of novel governance
arrangements that enable participatory and inclus-
ive visioning and decision-making (see e.g. Wamsler
2017, Ajibade and Egge 2019). For some, innovations
may also involve changes in behaviour, values and
worldviews (see e.g. Gillard et al 2016), while others
highlight that innovations as an aspect of transform-
ative approaches need to ‘produce significantly new
patterns of viability’ (Fazey et al 2018, p 37) or ‘new
and novel interactions between the social and ecolo-
gical subsystems’ (Joyce et al 2013, p 522).

Much of the reviewed literature suggests that
transformational change can result from both exo-
genous and endogenous processes (see e.g. Feola
2015). Many papers focus more on deliberate and
actively initiated (see e.g. O’Brien 2012, O’Neill and
Handmer 2012, Eriksen 2013, Fedele et al 2019) or
forced (see e.g. Folke et al 2010) transformational
change processes in adaptation and risk management
efforts, with many underscoring a more anticipatory
and long-term oriented vision as characteristic, not-
ing that transformational change does not happen
overnight and may occur in nonlinear ways (see e.g.
Campos et al 2016, Dowd et al 2014, Noblet and Bris-
son 2017, Termeer et al 2017, Thomalla et al 2018,
World Bank 2019a). Others recognise that transform-
ational change may also come about by chance as an
unintended outcome of a process or event (see e.g.
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Manuel-Navarrete and Pelling 2015) or in reaction to
shock events, including a breach of adaptation limits
(see e.g. Kates et al 2012, Marshall et al 2014, Mechler
and Schinko 2016, Thomalla et al 2018).

In terms of drivers of change, Fazey et al (2018, p
37) remind that ‘there are no magic bullets for work-
ing towards transformations, which are usually highly
contested and counter cultural’ and curtailed by bar-
riers linked to deep uncertainties, locked-in practices
(e.g. land use and resource management) and soci-
etal features and opposition (see e.g. Kates et al 2012,
IPCC 2014, Troger 2016, Mummery and Mummery
2019). Other hurdles may involve costs, trade-offs,
as well as ‘hesitation within ... agencies to expose

structural inequalities, ethical limitations ..., and
often entrenched dependencies’ (Tschakert et al 2016,
p 184).

Several enablers of successful transformational
change are listed across the literature, sometimes
also referring to the organisational adaptation lit-
erature. Given the trade-offs involved in trans-
formational change in the context of climate risk
management and adaptation, societal readiness to
initiate and accept change is often listed as an import-
ant success factor for transformational change pro-
cesses along with the presence of incentives (see
e.g. IPCC 2012, O’Brien 2012, Pelling et al 2015,
Morchain et al 2019, Mummery and Mummery
2019). Other factors referred to across the literat-
ure include ‘applying practices that unleash human
potential’ (Fazey et al 2018, p 37) and creativity,
learning capacities, regular monitoring and evalu-
ation of progress towards change, but also strategic
approaches that include short-term goals and low-
regret anticipatory interventions and assess trade-offs
and thresholds, visionary leadership and individual
change champions, broad stakeholder engagement

and collaboration in change coalitions, as well as suf-
ficient access to resources and effective communic-
ation (see e.g. Moser and Ekstrom 2010, Kates et al
2012, O’Brien 2012, Jakku et al 2016, Wamsler 2017,
World Bank 2019b).

When it comes to practical examples of trans-
formative approaches to climate risk management
and adaptation, however, the literature becomes
much scarcer, with only few listing specific examples.
Across the literature, relocation—both actual and
planned—is most commonly cited as an example of a
transformative approach to managing climate-related
risks (see e.g. Kates et al 2012, IPCC 2014, Thomalla
et al 2018, World Bank 2019a). Some papers also
refer to specific processes, such as Oxfam’s Vulner-
ability and Risk Assessment methodology (Morchain
et al 2019) or the mainstreaming of climate risk
management and adaptation (Wamsler 2017), as
examples of transformative approaches, connoting
its potential to foster more inclusive, development-
centred approaches to climate risk management
and adaptation. Others suggest that transformational
approaches entail ‘a complete change in direction ...
[as for example] drought-resilient crops may be of no
use if the site is not fit for’ (World Bank 2019a, p 18),
changes in livelihood strategies following continued
crop loss due to changing rain patterns or a shift to
addressing the underlying drivers of risk, which in the
case of flood risk could entail a shift from sea walls
to a change in city planning and flood water man-
agement (IPCC 2018b). Several others caution that
while linear measures may suggest major change (e.g.
changes in regulatory frameworks), on their own they
may not be able to unleash transformational change
(Nalau and Handmer 2015), alluding to the com-
plexities surrounding an identification of measures as
transformative.

10
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4, Discussion and conclusions

In this paper, we have systematically reviewed literat-
ure on transformational change and transformative
approaches in the context of climate risk manage-
ment and adaptation across academic and selected
grey literature, focusing on work published in the
decade since the publication of the Fourth IPCC
Assessment Report (i.e. 2008-2019), expanded with
a hand search of publications from select agenda-
setting international organisations published in the
same timeframe. Our review was driven by the ambi-
tion to arrive at an actionable conceptualisation
of transformational change in the context of cli-
mate risk management and adaptation that accounts
for a rapidly changing climate and compound
risk.

We note that in the decade since the publication of
the Fourth IPCC Assessment Report, there has been a
rapid increase in the number of publications, contrib-
uting to a better understanding of the concept. While
different perspectives on transformational change in
the context of climate risk management and adapta-
tion persist, that are not necessarily reducible to one
another, certain areas of convergence are discernible
amongst perspectives on transformational change in
the context of climate risk management and adapta-
tion. Figure 5 illustrates these areas of convergence,
which we identify as common features of transform-
ational change in the context of climate risk manage-
ment and adaptation. It illustrates the transforma-
tional change spectrum that begins with incremental
change and has transformational change at its upper
end, the pathway to which involves transformative
measures and action that focuses on deep-rooted,
system-level change that addresses the root causes of
risk with view to enabling more just and sustainable
futures.

In terms of the focus of change, we discern from
the literature that transformative approaches in the
context of climate risk management and adaptation
focus on addressing the underlying, social, cultural
and economic root causes of risk (see e.g. Pelling
2011, O’Brien 2012, Tschakert et al 2013, Pelling et
al 2015, Bosomworth 2018), including challenging
existing power and governance structures, norms,
values and world-views (see e.g. Pelling 2011, O’Brien
2012, O’Neill and Handmer 2012, Bartlett and Satter-
thwaite 2016, Magesa and Pauline 2019).

In line with the broad approach taken in many
of the papers, where often some or a combination of
several properties and criteria rather than a require-
ment for all to be met if featured (see e.g. Kates et
al 2012, Garschagen et al 2018), we conclude that
transformational change most commonly takes place
at the system level as the loci of change (see e.g.
Kates et al 2012, O’Brien 2012, Park et al 2012, Feola
2015, IPCC 2019)—from functionally more delim-
ited systems such as a single community or industry
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to whole societies. Reflecting the focus on deliberate
and actively initiated (see e.g. O’Brien 2012, O’Neill
and Handmer 2012, Eriksen 2013, Fedele et al 2019)
that may result from exogenous drivers, such as in
reaction to shock events, including a breach of adapt-
ation limits (e.g. Kates et al 2012, Marshall et al 2014,
Mechler and Schinko 2016, Thomalla et al 2018), or
endogenously, e.g. in anticipation of future climate-
related developments and long-term oriented (see e.g.
Dowd et al 2014, Campos et al 2016, Noblet and Bris-
son 2017, Termeer et al 2017, Thomalla et al 2018),
enabling more sustainable, equitable futures is often
listed as the objective for change (see e.g. Folke et al
2010, Pelling 2011, Bahadur and Tanner 2014, Faldi
and Macchi 2017, Bosomworth 2018).

We also conclude from the reviewed literature that
for change to qualify as ‘transformational” in the con-
text of climate risk management and adaptation, it
entails large-scale, profound and deep-rooted (see e.g.
Kates et al 2012, O’Brien 2012, IPCC 2014, Feola
2015, Nalau and Handmer 2015) changes of the sys-
tem, challenging its status quo (see e.g. Park et al 2012,
Armitage et al 2017). To bring about such transform-
ational change, transformative approaches to cli-
mate risk management and adaptation may draw on
innovative and learning capacities, broad stakeholder
engagement, regular monitoring and evaluation, and
strategic leadership, amongst others (see e.g. Moser
and Ekstrom 2010, Kates et al 2012, O’Brien 2012,
Jakku et al 2016).

In terms of practical applications, our reading of
the reviewed literature on transformational change
and transformative approaches in the context of cli-
mate risk management and adaptation finds a clear
‘operationalisation gap’ in terms of translating trans-
formational change ambitions into concrete trans-
formative measures that can be directly replicated
in practice, as cautioned previously by Feola (2015),
Godfrey-Wood and Naess (2016) and Tschakert et
al (2016), among others, and also illustrated by the
comparatively small number of grey literature on the
topic. While we do not necessarily view that as a han-
dicap per se, further investigation in this regard would
be useful to prevent a tokenistic use of the concept
and instead enable policymakers and practitioners to
deliver the radical change needed to achieve sustain-
able futures and build resilience in the face of intensi-
fying climate change (Feola 2015, Few et al 2017,
Fazey et al 2017).

Data availability statement

The data that support the findings of this study are
available upon reasonable request from the authors.

Acknowledgments

Research for this paper was supported through the
Zurich Flood Resilience Alliance.



10P Publishing

Environ. Res. Lett. 16 (2021) 053002

ORCID iDs

Teresa Maria Deubelli
0001-7765-0552
Reinhard Mechler
2239-1578

https://orcid.org/0000-

https://orcid.org/0000-0003-

References

Aall C, Juhola S and Hovelsrud G K 2015 Local climate change
adaptation: moving from adjustments to transformation?
Local Environ. 20 401-7

Abeling T, Daschkeit A, Mahrenholz P and Schauser 12018
Resilience—a useful approach for climate adaptation? Urban
Book Series (Berlin: Springer) pp 461-71

Ajibade I and Egge M 2019 SDGs and climate change adaptation
in Asian megacities: synergies and opportunities for
transformation Achieving the Sustainable Development
Goals: Global Governance Challenges (London: Routledge)
pp 100-16

Armitage D, Charles A and Berkes F 2017 Governing the Coastal
Commons Earthscan Oceans (New York: Routledge)

Bahadur A and Tanner T 2014 Transformational resilience
thinking: putting people, power and politics at the heart of
urban climate resilience Environ. Urban. 26 20014

Bartlett S and Satterthwaite D 2016 Cities on a Finite Planet:
Towards Transformative Responses to Climate Change (New
York: Routledge)

Blythe J, Silver J, Evans L, Armitage D, Bennett N J, Moore M-L,
Morrison T H and Brown K 2018 The dark side of
transformation: latent risks in contemporary sustainability
discourse Antipode 50 120623

Bosomworth K 2018 A discursive—institutional perspective on
transformative governance: a case from a fire
management policy sector Environ. Policy Gov.

28 415-25

Campos I S, Alves F M, Dinis J, Truninger M, Vizinho A and
Penha-Lopes G 2016 Climate adaptation, transitions, and
socially innovative action-research approaches Ecol. Soc. 21

Colloff M ] et al 2017 An integrative research framework for
enabling transformative adaptation Environ. Sci. Policy
68 87-96

David Tabara J, Jager J, Mangalagiu D and Grasso M 2019
Defining transformative climate science to address high-end
climate change Reg. Environ. Change 19 807-18

Dow K, Berkhout F, Preston B L, Klein R J T, Midgley G and Shaw
R M 2013 Limits to adaptation Nat. Clim. Change
3305-7

Dowd A M, Marshall N, Fleming A, Jakku E, Gaillard E and
Howden M 2014 The role of networks in transforming
Australian agriculture Nat. Clim. Change 4 558—63

Eriksen S 2013 Understanding How to Respond to Climate
Change in a Context of Transformational Change: The
Contribution of Sustainable Adaptation A Changing
Environment for Human Security: Transformative
Approaches to Research, Policy and Action Sygna L, O’Brien
K and Wolf ] (Abingdon: Routledge) 363-74

Faldi G and Macchi S 2017 Knowledge for transformational
adaptation planning: comparing the potential of forecasting
and backcasting methods for assessing people’s
vulnerability Green Energy and Technology Tiepolo M,
Pezzoli A and Tarchiani V (Berlin: Springer)
pp 265-83

Fazey I et al 2017 Transformation in a changing climate: a research
agenda Clim. Dev. 10 197-217

Fazey I, Carmen E, Chapin III F S, Ross H, Rao-Williams J, Lyon
C, Connon I L C, Searle B A and Knox K 2018 Community
resilience for a 1.5 °C world Curr. Opin. Environ. Sustain. 31
30-40

12

T M Deubelli and R Mechler

Fedele G, Donatti C I, Harvey C A, Hannah L and Hole D G 2019
Transformative adaptation to climate change for sustainable
social-ecological systems Environ. Sci. Policy 101 11625

Feola G 2015 Societal transformation in response to global
environmental change: a review of emerging concepts Ambio
44 376-90

Few R, Morchain D, Spear D, Mensah A and Bendapudi R 2017
Transformation, adaptation and development: relating
concepts to practice Palgrave Commun. 3 17092

Folke C, Carpenter S J, Walker B, Scheffer M, Chapin T and
Rockstrom J 2010 Resilience Thinking: Integrating
Resilience, Adaptability and Transformability Ecol. Soc.
1520

Ford J D, Berrang-Ford L and Paterson ] 2011 A systematic review
of observed climate change adaptation in developed nations.
A letter Clim Change 106 327-36

Garschagen M, Surtiari G A K and Harb M 2018 Is Jakarta’s new
flood risk reduction strategy transformational?
Sustainability 10 4-7

Gillard R, Gouldson A, Paavola ] and James V A 2016
Transformational responses to climate change: beyond a
systems perspective of social change in mitigation and
adaptation WIREs Climate Change 7 251-65

Godfrey-Wood R and Naess L O 2016 Adapting to climate
change: transforming development? IDS Bull.

47 49-62

Govind P, Davies K, Lee R and Riddell T 2018 Seeds of change:
applying transformative learning and thinking in relation to
students responding to climate change challenges Handbook
of Lifelong Learning for Sustainable Development Filho W L,
Pace P and Mifsud M World Sustainability Series (Cham:
Springer) pp 359-76

Grant M ] and Booth A 2009 A typology of reviews: an analysis of
14 review types and associated methodologies Health
Inf.Libr. J. 26 91-108

IPCC 2012 Intergovernmental Panel on Climate Change Special
Report on Managing the Risks of Extreme Events and Disasters
to Advance Climate Change Adaptation (SREX) (available at:
https://archive.ipcc.ch/pdf/special-reports/srex/
SREX_Full_Report.pdf www.ipcc.ch/site/assets/uploads/
2018/03/SREX_Full_Report-1.pdf)

IPCC 2014 Climate Change 2014—Impacts, Adaptation and
Vulnerabilities Part A: Global and Sectoral Aspects
Intergovernmental Panel on Climate Change

IPCC 2018a Annex I: glossary Global Warming of 1.5 °C. An IPCC
Special Report on the Impacts of Global Warming of 1.5 °C
above Pre-Industrial Levels and Related Global Greenhouse
Gas Emission Pathways, in the Context of Strengthening the
Global Response to the Threat of Climate Change
Intergovernmental Panel on Climate Change

IPCC 2018b Impacts of 1.5 °C global warming on natural and
human systems Intergovernmental Panel on Climate Change
Global Warming of 1.5 ° C. An IPCC Special Report on the
Impacts of Global Warming of 1.5 © C above Pre-Industrial
Levels and Related Global Greenhouse Gas Emission Pathways,
in the Context of (available at: https://www.ipcc.ch/sr15/
www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_
Chapter3_Low_Res.pdf)

IPCC 2019 Special Report on the Ocean and Cryosphere in a
Changing Climate The ocean and cryosphere in a changing
climate (Intergovernmental Panel on Climate Change)
(available at: www.ipcc.ch/report/srocc/) (Accessed 23
October 2019)

IPCC Contribution of Working Groups I, IT and III to the Fourth
Assessment Report of the Intergovernmental Panel on
Climate Change (Core Writing Team, Pachauri, R.K and
Reisinger, A. (eds.)) 2007 Climate Change 2007: Synthesis
Report IPCC, Geneva, Switzerland

Jakku E, Thorburn P J, Marshall N A, Dowd A-M, Howden S M,
Mendham E, Moon K and Brandon C 2016 Learning the
hard way: a case study of an attempt at agricultural
transformation in response to climate change Clim. Change
137 557-74


https://orcid.org/0000-0001-7765-0552
https://orcid.org/0000-0001-7765-0552
https://orcid.org/0000-0001-7765-0552
https://orcid.org/0000-0003-2239-1578
https://orcid.org/0000-0003-2239-1578
https://orcid.org/0000-0003-2239-1578
https://doi.org/10.1080/13549839.2014.908594
https://doi.org/10.1080/13549839.2014.908594
https://doi.org/10.1007/978-3-319-68606-6_26
https://doi.org/10.1177/0956247814522154
https://doi.org/10.1177/0956247814522154
https://doi.org/10.1111/anti.12405
https://doi.org/10.1111/anti.12405
https://doi.org/10.1002/eet.1806
https://doi.org/10.1002/eet.1806
https://doi.org/10.5751/ES-08059-210113
https://doi.org/10.1016/j.envsci.2016.11.007
https://doi.org/10.1016/j.envsci.2016.11.007
https://doi.org/10.1007/s10113-018-1288-8
https://doi.org/10.1007/s10113-018-1288-8
https://doi.org/10.1038/nclimate1847
https://doi.org/10.1038/nclimate1847
https://doi.org/10.1038/nclimate2275
https://doi.org/10.1038/nclimate2275
https://doi.org/10.1080/17565529.2017.1301864
https://doi.org/10.1080/17565529.2017.1301864
https://doi.org/10.1016/j.cosust.2017.12.006
https://doi.org/10.1016/j.cosust.2017.12.006
https://doi.org/10.1016/j.envsci.2019.07.001
https://doi.org/10.1016/j.envsci.2019.07.001
https://doi.org/10.1007/s13280-014-0582-z
https://doi.org/10.1007/s13280-014-0582-z
https://doi.org/10.1057/palcomms.2017.92
https://doi.org/10.1057/palcomms.2017.92
https://doi.org/10.5751/es-03610-150420
https://doi.org/10.5751/es-03610-150420
https://doi.org/10.1007/s10584-011-0045-5
https://doi.org/10.1007/s10584-011-0045-5
https://doi.org/10.3390/su10082934
https://doi.org/10.3390/su10082934
https://doi.org/10.1002/wcc.384
https://doi.org/10.1002/wcc.384
https://doi.org/10.19088/1968-2016.131
https://doi.org/10.19088/1968-2016.131
https://doi.org/10.1007/978-3-319-63534-7
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1111/j.1471-1842.2009.00848.x
http://www.ipcc.ch/site/assets/uploads/2018/03/SREX_Full_Report-1.pdf
http://www.ipcc.ch/site/assets/uploads/2018/03/SREX_Full_Report-1.pdf
http://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_Chapter3_Low_Res.pdf
http://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_Chapter3_Low_Res.pdf
https://www.ipcc.ch/report/srocc/
https://doi.org/10.1007/s10584-016-1698-x
https://doi.org/10.1007/s10584-016-1698-x

10P Publishing

Environ. Res. Lett. 16 (2021) 053002

Joyce L A, Briske D D, Brown J R, Polley H W, McCarl B A and
Bailey D W 2013 Climate change and North American
rangelands: assessment of mitigation and adaptation
strategies Rangel. Ecol. Manage. 66 512-28

Jurgilevich A, Risdnen A, Groundstroem F and Juhola S 2017 A
systematic review of dynamics in climate risk and
vulnerability assessments Environ. Res. Lett. 12 013002

Kates R W, Travis W R and Wilbanks T J 2012 Transformational
adaptation when incremental adaptations to climate change
are insufficient Proc. Natl Acad. Sci. USA 109 7156-61

Keating A, Campbell K, Mechler R, Magnuszewski P, Mochizuki J,
Liu W, Szoenyi M and McQuistan C 2017 Disaster
Resilience: What it is and How it Can Engender a
Meaningful Change in Development Policy Dev. Policy Rev.
35 65-91

Klein R, Adams K T, Dzebo A, Davis M and Siebert C K 2017
Advancing climate adaptation practices and solutions:
emerging research priorities SEI Working Paper 2017-07 (28
May) (available at: www.sei.org/wp-content/
uploads/2017/05/klein-et-al-2017-adaptation-research-
priorities.pdf) (Accessed 26 September 2019)

Klein R 2014 Adaptation opportunities, constraints, and limits
Climate Change 2014 Impacts, Adaptation and Vulnerability:
Part A: Global and Sectoral Aspects ed pp 899-944 (available
at: www.ipcc.ch/site/assets/uploads/2018/02/
WGIIAR5-Chap16_FINAL.pdf) (Accessed 17 June 2019)
(Cambridge: Cambridge University Press)

Landauer M, Juhola S and Séderholm M 2015 Inter-relationships
between adaptation and mitigation: a systematic literature
review Clim. Change 131 50517

Lauer H and Eguavoen I 2016 Mainstreaming climate change
adaptation into development in the Gambia: a window of
opportunity for transformative processes? Climate Change
Management (Berlin: Springer) pp 87-98 (available at:
https://link.springer.com/chapter/10.1007/978-3-319-
25814-0_7) (Accessed 4 December 2019)

Liberati A, Altman D G, Tetzlaff ], Mulrow C, Gotzsche P C,
Toannidis J P A, Clarke M, Devereaux P ], Kleijnen J and
Moher D 2009 The PRISMA statement for reporting
systematic reviews and meta-analyses of studies that
evaluate healthcare interventions: explanation and
elaboration BMJ 339 339:b2700

Magesa B A and Pauline N M 2019 Responses of water insecure
coastal communities of Tanzania to climate change impacts.
Is it incremental or transformative adaptation? Clim. Dev. 11
745-54

Manuel-Navarrete D and Pelling M 2015 Subjectivity and the
politics of transformation in response to development and
environmental change Glob. Environ. Change 35 558—69

Manyena B, Machingura F and O’Keefe P 2019 Disaster resilience
integrated framework for transformation (DRIFT): a new
approach to theorising and operationalising resilience World
Dev. 123 104587

Marshall N 2014 Transformational capacity in Australian peanut
farmers for better climate adaptation Agron. Sustain. Dev. 34
583-91

Marshall N, Park S E, Adger W N, Brown K and Howden S M
2012 Transformational capacity and the influence of place
and identity Environ. Res. Lett. 7 34022

Matyas D and Pelling M 2015 Positioning resilience for 2015: the
role of resistance, incremental adjustment and
transformation in disaster risk management policy Disasters
3951-18

Mechler R, Bouwer L M, Linnerooth-Bayer J,

Hochrainer-Stigler S, Aerts ] C J H, Surminski S and
Williges K 2014 Managing unnatural disaster risk from
climate extremes Nat. Clim. Change 4 235-7

Mechler R and Schinko T 2016 Identifying the policy space for
climate loss and damage Science 354 290-2

Moore A 2011 The long sentence: a disservice to science in the
internet age BioEssays 33 893

Morchain D, Spear D, Ziervogel G, Masundire H, Angula M N,
Davies J, Molefe C and Hegga S 2019 Building

T M Deubelli and R Mechler

transformative capacity in Southern Africa: surfacing
knowledge and challenging structures through participatory
vulnerability and risk assessments Action Res. 17 19-41

Moser S C and Ekstrom J A 2010 A framework to diagnose
barriers to climate change adaptation Proc. Natl Acad. Sci.
USA 107 22026-31

Mummery J and Mummery ] 2019 Transformative climate change
adaptation: bridging existing approaches with post-
foundational insights on justice Local Environ. 24 919-30

Mustelin J and Handmer J 2013 Triggering transformation:
managing resilience or invoking real change? Proc.
Transformation in a Changing Climate (available at:
www.sv.uio.no/iss/english/research/news-and-
events/events/conferences-and-seminars/transformations/;
https://research-repository.griffith.edu.au/handle/
10072/59675) (Accessed 26 September 2019) pp 24-32

Nalau ] and Handmer J 2015 When is transformation a viable
policy alternative? Environ. Sci. Policy 54 349-56

Noblet M and Brisson G 2017 Adaptation to climate change in
Quebec’s coastal zone: a difficult transformation of public
action Int. J. Clim. Change Strateg. Manage. 9 282-98

O’Brien K 2012 Global environmental change II: from adaptation
to deliberate transformation Prog. Hum. Geogr. 36 667-76

O’Brien K 2013 Global environmental change III: closing the gap
between knowledge and action Prog. Hum. Geogr. 37 587-96

O’Brien K and Barnett J 2013 Global Environmental Change and
Human Security 38 (Cambridge: MIT Press)

O’Neill S J and Handmer ] 2012 Responding to bushfire risk: the
need for transformative adaptation Environ. Res. Lett. 7
014018

Panda A 2018 Transformational adaptation of agricultural
systems to climate change WIREs Climate Change 9 520

Park S E, Marshall N A, Jakku E, Dowd A M, Howden S M,
Mendham E and Fleming A 2012 Informing adaptation
responses to climate change through theories of
transformation Glob. Environ. Change 22 115-26

Pelling M 2011 Adaptation to Climate Change: From Resilience to
Transformation ( https://urbanplanes.com/wp-
content/uploads/2018/09/Adaptation20to20Climate
20Change20From20Resilience20to20Transformation.
pdf) (New York: Routledge)

Pelling M, O’Brien K and Matyas D 2015 Adaptation and
transformation Clim. Change 133 113-27

Pokrant B 2016 Climate change adaptation and development
planning: from resilience to transformation? Routledge
Handbook of Environmental Anthropology (New York:
Routledge) pp 242-56

Rickards L and Howden S M 2012 Transformational adaptation:
agriculture and climate change Crop Pasture Sci. 63 240-50

Roberts E and Pelling M 2019 Loss and damage: an opportunity
for transformation? Clim. Policy 20 75871

Saunders B, Sim J, Kingstone T, Baker S, Waterfield J, Bartlam B,
Burroughs H and Jinks C 2018 Saturation in qualitative
research: exploring its conceptualization and
operationalization Qual. Quant. 52 1893-907

Sygna L, O’Brien K and Wolf ] 2013 A Changing Environment for
Human Security: Transformative Approaches to Research,
Policy and Action (New York: Routledge)

Termeer C J A M, Dewulf A and Biesbroek G R 2017
Transformational change: governance interventions for
climate change adaptation from a continuous change
perspective J. Environ. Plan. Manage. 60 558—76

Tesfaye W and Seifu L 2016 Climate change perception and choice
of adaptation strategies: empirical evidence from
smallholder farmers in East Ethiopia Int. J. Clim. Change
Strateg. Manage. 8 253—70

Thomalla F, Boyland M, Johnson K, Ensor J, Tuhkanen H, Gerger
Swartling A, Han G, Forrester ] and Wahl D 2018
Transforming development and disaster risk Sustainability
10 1-12

Troger S 2016 Societal transformation, buzzy perspectives towards
successful climate change adaptation: an appeal to caution
Implementing Climate Change Adaptation in Cities and

13


https://doi.org/10.2111/REM-D-12-00142.1
https://doi.org/10.2111/REM-D-12-00142.1
https://doi.org/10.1088/1748-9326/aa5508
https://doi.org/10.1088/1748-9326/aa5508
https://doi.org/10.1073/pnas.1115521109
https://doi.org/10.1073/pnas.1115521109
https://doi.org/10.1111/dpr.12201
https://doi.org/10.1111/dpr.12201
http://www.sei.org/wp-content/uploads/2017/05/klein-et-al-2017-adaptation-research-priorities.pdf
http://www.sei.org/wp-content/uploads/2017/05/klein-et-al-2017-adaptation-research-priorities.pdf
http://www.sei.org/wp-content/uploads/2017/05/klein-et-al-2017-adaptation-research-priorities.pdf
http://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-Chap16_FINAL.pdf
http://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-Chap16_FINAL.pdf
https://doi.org/10.1007/s10584-015-1395-1
https://doi.org/10.1007/s10584-015-1395-1
https://link.springer.com/chapter/10.1007/978-3-319-25814-0_7
https://link.springer.com/chapter/10.1007/978-3-319-25814-0_7
https://doi.org/10.1136/bmj.b2700
https://doi.org/10.1136/bmj.b2700
https://doi.org/10.1080/17565529.2018.1562864
https://doi.org/10.1080/17565529.2018.1562864
https://doi.org/10.1016/j.gloenvcha.2015.08.012
https://doi.org/10.1016/j.gloenvcha.2015.08.012
https://doi.org/10.1016/j.worlddev.2019.06.011
https://doi.org/10.1016/j.worlddev.2019.06.011
https://doi.org/10.1007/s13593-013-0186-1
https://doi.org/10.1007/s13593-013-0186-1
https://doi.org/10.1088/1748-9326/7/3/034022
https://doi.org/10.1088/1748-9326/7/3/034022
https://doi.org/10.1111/disa.12107
https://doi.org/10.1111/disa.12107
https://doi.org/10.1038/nclimate2137
https://doi.org/10.1038/nclimate2137
https://doi.org/10.1126/science.aag2514
https://doi.org/10.1126/science.aag2514
https://doi.org/10.1002/bies.201190063
https://doi.org/10.1002/bies.201190063
https://doi.org/10.1177/1476750319829205
https://doi.org/10.1177/1476750319829205
https://doi.org/10.1073/pnas.1007887107
https://doi.org/10.1073/pnas.1007887107
https://doi.org/10.1080/13549839.2019.1656180
https://doi.org/10.1080/13549839.2019.1656180
http://www.sv.uio.no/iss/english/research/news-and-events/events/conferences-and-seminars/transformations/
http://www.sv.uio.no/iss/english/research/news-and-events/events/conferences-and-seminars/transformations/
https://research-repository.griffith.edu.au/handle/10072/59675
https://research-repository.griffith.edu.au/handle/10072/59675
https://doi.org/10.1016/j.envsci.2015.07.022
https://doi.org/10.1016/j.envsci.2015.07.022
https://doi.org/10.1108/IJCCSM-04-2016-0047
https://doi.org/10.1108/IJCCSM-04-2016-0047
https://doi.org/10.1177/0309132511425767
https://doi.org/10.1177/0309132511425767
https://doi.org/10.1177/0309132512469589
https://doi.org/10.1177/0309132512469589
https://doi.org/10.1088/1748-9326/7/1/014018
https://doi.org/10.1088/1748-9326/7/1/014018
https://doi.org/10.1002/wcc.520
https://doi.org/10.1002/wcc.520
https://doi.org/10.1016/j.gloenvcha.2011.10.003
https://doi.org/10.1016/j.gloenvcha.2011.10.003
https://urbanplanes.com/wp-content/uploads/2018/09/Adaptation20to20Climate20Change20From20Resilience20to20Transformation.pdf
https://urbanplanes.com/wp-content/uploads/2018/09/Adaptation20to20Climate20Change20From20Resilience20to20Transformation.pdf
https://urbanplanes.com/wp-content/uploads/2018/09/Adaptation20to20Climate20Change20From20Resilience20to20Transformation.pdf
https://urbanplanes.com/wp-content/uploads/2018/09/Adaptation20to20Climate20Change20From20Resilience20to20Transformation.pdf
https://doi.org/10.1007/s10584-014-1303-0
https://doi.org/10.1007/s10584-014-1303-0
https://doi.org/10.1071/CP11172
https://doi.org/10.1071/CP11172
https://doi.org/10.1080/14693062.2019.1680336
https://doi.org/10.1080/14693062.2019.1680336
https://doi.org/10.1007/s11135-017-0574-8
https://doi.org/10.1007/s11135-017-0574-8
https://doi.org/10.1080/09640568.2016.1168288
https://doi.org/10.1080/09640568.2016.1168288
https://doi.org/10.1108/IJCCSM-01-2014-0017
https://doi.org/10.1108/IJCCSM-01-2014-0017
https://doi.org/10.3390/su10051458
https://doi.org/10.3390/su10051458

Environ. Res. Lett. 16 (2021) 053002

Communities: Integrating Strategies and Educational
Approaches Leal Filho W, Adamson K, Dunk R M,
Azeiteiro U M, Illingworth S and Alves F Cli-
mate Change Management (Berlin: Springer)
pp 353-65

Tschakert P, Das P J, Pradhan N S, Machado M, Lamadrid A,
Buragohain M and Hazarika M A 2016 Micropolitics in

collective learning spaces for adaptive decision making Glob.

Environ. Change 40 182-94

Tschakert P, van Oort B, St Clair A L and LaMadrid A 2013
Inequality and transformation analyses: a complementary
lens for addressing vulnerability to climate change Clim.
Dev. 5 340-50

UNDRR 2019 UN Global Assessment Report on Disaster Risk
Reduction (GAR) (available at: https://Gar.Unisdr.Org)
United Nations Office for Disaster Risk Reduction

University of Oslo 2013 Transformations in a changing climate
proceedings Transformation in a Changing Climate (19-21
June 2013 Oslo) (available at: www.sv.uio.no/iss/
english/research/%0Anews-and-events/events/
conferences-and-seminars/transformations/proceedings-

T M Deubelli and R Mechler

transformationin-%0Aa-changing-climate_interactive.pdf)
(Accessed 2 December 2019)

Vermeulen S J, Dinesh D, Howden S M, Cramer L and
Thornton P K 2018 Transformation in practice: a review of
empirical cases of transformational adaptation in agriculture
under climate change Front. Sustain. Food Syst. 2 65

Wamsler C 2017 Stakeholder involvement in strategic adaptation
planning: transdisciplinarity and co-production at stake?
Environ. Sci. Policy 75 148-57

World Bank 2019a Adapt now: a global call for leadership on
climate resilience (available at: https://cdn.gca.org/
assets/2019-09/Global Commission_Report_FINAL.pdf)
(10 January 2020)

World Bank 2019b The Art of Knowledge Exchange: A
Results-Focused Planning Guide for Climate Change
Practitioners (available at: http://hdl.handle.
net/10986/17540) (Accessed 4 December 2019)

Young D and Essex S 2019 Climate change adaptation in the
planning of England’s coastal urban areas: priorities,
barriers and future prospects J. Environ. Plan. Manage.

63 912-34

14


https://doi.org/10.1007/978-3-319-28591-7_19
https://doi.org/10.1016/j.gloenvcha.2016.07.004
https://doi.org/10.1016/j.gloenvcha.2016.07.004
https://doi.org/10.1080/17565529.2013.828583
https://doi.org/10.1080/17565529.2013.828583
https://Gar.Unisdr.Org
http://www.sv.uio.no/iss/english/research/%0Anews-and-events/events/conferences-and-seminars/transformations/proceedings-transformationin-%0Aa-changing-climate_interactive.pdf
http://www.sv.uio.no/iss/english/research/%0Anews-and-events/events/conferences-and-seminars/transformations/proceedings-transformationin-%0Aa-changing-climate_interactive.pdf
http://www.sv.uio.no/iss/english/research/%0Anews-and-events/events/conferences-and-seminars/transformations/proceedings-transformationin-%0Aa-changing-climate_interactive.pdf
http://www.sv.uio.no/iss/english/research/%0Anews-and-events/events/conferences-and-seminars/transformations/proceedings-transformationin-%0Aa-changing-climate_interactive.pdf
https://doi.org/10.3389/fsufs.2018.00065
https://doi.org/10.3389/fsufs.2018.00065
https://doi.org/10.1016/j.envsci.2017.03.016
https://doi.org/10.1016/j.envsci.2017.03.016
https://cdn.gca.org/assets/2019-09/GlobalCommission_Report_FINAL.pdf
https://cdn.gca.org/assets/2019-09/GlobalCommission_Report_FINAL.pdf
www.worldbank.org
www.worldbank.org
https://doi.org/10.1080/09640568.2019.1617680
https://doi.org/10.1080/09640568.2019.1617680

	Perspectives on transformational change in climate risk management and adaptation
	1. Introduction
	2. Methodological approach
	3. Systematic search results—bibliometric analysis
	3.1. Systematic search results—qualitative analysis

	4. Discussion and conclusions
	Acknowledgments
	References


